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Legal information
Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent damage 
to property. The notices referring to your personal safety are highlighted in the manual by a safety alert symbol, notices 
referring only to property damage have no safety alert symbol. These notices shown below are graded according to 
the degree of danger.

DANGER
indicates that death or severe personal injury will result if proper precautions are not taken.

WARNING
indicates that death or severe personal injury may result if proper precautions are not taken.

CAUTION
indicates that minor personal injury can result if proper precautions are not taken.

NOTICE
indicates that property damage can result if proper precautions are not taken.
If more than one degree of danger is present, the warning notice representing the highest degree of danger will be 
used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to property 
damage.

Qualified Personnel
The product/system described in this documentation may be operated only by personnel qualified for the specific 
task in accordance with the relevant documentation, in particular its warning notices and safety instructions. 
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and 
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products
Note the following:

WARNING
Siemens products may only be used for the applications described in the catalog and in the relevant technical 
documentation. If products and components from other manufacturers are used, these must be recommended or 
approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and maintenance 
are required to ensure that the products operate safely and without any problems. The permissible ambient 
conditions must be complied with. The information in the relevant documentation must be observed.

Trademarks
All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks in this publication may 
be trademarks whose use by third parties for their own purposes could violate the rights of the owner.

Disclaimer of Liability
We have reviewed the contents of this publication to ensure consistency with the hardware and software described. 
Since variance cannot be precluded entirely, we cannot guarantee full consistency.  However, the information in this 
publication is reviewed regularly and any necessary corrections are included in subsequent editions.

Siemens AG
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Postfach 48 48
90026 NÜRNBERG
GERMANY
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Copyright © Siemens AG 2021 - 2022.
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Introduction 1
1.1 About SINUMERIK

From simple, standardized CNC machines to premium modular machine designs – the 
SINUMERIK CNCs offer the right solution for all machine concepts. Whether for individual parts 
or mass production, simple or complex workpieces – SINUMERIK is the highly dynamic 
automation solution, integrated for all areas of production. From prototype construction and 
tool design to mold making, all the way to large-scale series production.
Visit our website for more information SINUMERIK (https://www.siemens.com/sinumerik). 

1.2 About this documentation

Target group
This documentation is intended for project engineers, programmers and commissioning 
engineers.

Purpose
This documentation describes the SINUMERIK ONE Basic Program plus (BPP). In the 
documentation, the term "basic program" always refers to SINUMERIK Basic Program plus. If 
reference is made to the SINUMERIK ONE Basic Program (BP) in the context of the basic program, 
then the term BP is explicitly added. For instance, this is the case when using data types from 
variant SINUMERIK ONE Basic Program.
The document provides you with an overview of the functions and programming of the 
SINUMERIK ONE PLC with Basic Program plus.

Benefits
This documentation enables the target group to implement SINUMERIK ONE PLC projects taking 
into account the existing function scope.

Standard scope
This documentation only describes the functionality of the standard version. This may differ 
from the scope of the functionality of the system that is actually supplied. Please refer to the 
ordering documentation only for the functionality of the supplied drive system.
It may be possible to execute other functions in the system which are not described in this 
documentation. This does not, however, represent an obligation to supply such functions with 
a new control or when servicing.
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For reasons of clarity, this documentation cannot include all of the detailed information on all 
product types. Further, this documentation cannot take into consideration every conceivable 
type of installation, operation and service/maintenance.
The machine manufacturer must document any additions or modifications they make to the 
product themselves.

Websites of third-party companies
This document may contain hyperlinks to third-party websites. Siemens is not responsible for 
and shall not be liable for these websites and their content. Siemens has no control over the 
information which appears on these websites and is not responsible for the content and 
information provided there. The user bears the risk for their use.

1.3 Documentation on the internet

1.3.1 Documentation overview SINUMERIK ONE
Comprehensive documentation about the functions provided in SINUMERIK ONE Version 6.13 
and higher is provided in the Documentation overview SINUMERIK ONE (https://
support.industry.siemens.com/cs/ww/en/view/109768483).

You can display documents or download them in PDF and HTML5 format.
The documentation is divided into the following categories:
• User: Operating
• User: Programming
• Manufacturer/Service: Functions
• Manufacturer/Service: Hardware
• Manufacturer/Service: Configuration/Setup
• Manufacturer/Service: Safety Integrated
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• Information and training
• Manufacturer/Service: SINAMICS

1.3.2 Documentation overview SINUMERIK operator components
Comprehensive documentation about the SINUMERIK operator components is provided in the 
Documentation overview SINUMERIK operator components (https://
support.industry.siemens.com/cs/document/109783841/technische-dokumentation-zu-
sinumerik-bedienkomponenten?dti=0&lc=en-WW).
You can display documents or download them in PDF and HTML5 format.
The documentation is divided into the following categories:
• Operator Panels
• Machine control panels
• Machine Pushbutton Panel
• Handheld Unit/Mini handheld devices
• Further operator components
An overview of the most important documents, entries and links to SINUMERIK is provided at 
SINUMERIK Overview - Topic Page (https://support.industry.siemens.com/cs/document/
109766201/sinumerik-an-overview-of-the-most-important-documents-and-links?
dti=0&lc=en-WW).

1.4 Feedback on the technical documentation
If you have any questions, suggestions or corrections regarding the technical documentation 
which is published in the Siemens Industry Online Support, use the link "Send feedback" link 
which appears at the end of the entry.

1.5 mySupport documentation
With the "mySupport documentation" web-based system you can compile your own individual 
documentation based on Siemens content, and adapt it for your own machine documentation.
To start the application, click on the "My Documentation" tile on the mySupport homepage 
(https://support.industry.siemens.com/cs/ww/en/my):

Introduction
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The configured manual can be exported in RTF, PDF or XML format.

Note
Siemens content that supports the mySupport documentation application can be identified by 
the presence of the "Configure" link.

1.6 Service and Support

Product support
You can find more information about products on the internet:
Product support (https://support.industry.siemens.com/cs/ww/en/)
The following is provided at this address:
• Up-to-date product information (product announcements)
• FAQs (frequently asked questions)
• Manuals
• Downloads
• Newsletters with the latest information about your products
• Global forum for information and best practice sharing between users and specialists
• Local contact persons via our Contacts at Siemens database (→ "Contact")
• Information about field services, repairs, spare parts, and much more (→ "Field Service")

Introduction
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Technical support
Country-specific telephone numbers for technical support are provided on the internet at 
address (https://support.industry.siemens.com/cs/ww/en/sc/4868) in the "Contact" area.
If you have any technical questions, please use the online form in the "Support Request" area.

Training
You can find information on SITRAIN at the following address (https://www.siemens.com/
sitrain). 
SITRAIN offers training courses for automation and drives products, systems and solutions from 
Siemens.

Siemens support on the go

With the award-winning "Siemens Industry Online Support" app, you can access more than 
300,000 documents for Siemens Industry products – any time and from anywhere. The app can 
support you in areas including:
• Resolving problems when implementing a project
• Troubleshooting when faults develop
• Expanding a system or planning a new system
Furthermore, you have access to the Technical Forum and other articles from our experts:
• FAQs
• Application examples
• Manuals
• Certificates
• Product announcements and much more
The "Siemens Industry Online Support" app is available for Apple iOS and Android.

Data matrix code on the nameplate
The data matrix code on the nameplate contains the specific device data. This code can be read 
with a smartphone and technical information about the device displayed via the "Industry 
Online Support" mobile app.

Introduction
1.6 Service and Support

PLC Basic Program plus
Function Manual, 07/2022, A5E51148763B AB 29

https://support.industry.siemens.com/cs/ww/en/sc/4868
https://www.siemens.com/sitrain
https://www.siemens.com/sitrain


1.7 Important product information

Using OpenSSL
This product can contain the following software:
• Software developed by the OpenSSL project for use in the OpenSSL toolkit
• Cryptographic software created by Eric Young.
• Software developed by Eric Young 
You can find more information on the internet:
• OpenSSL (https://www.openssl.org)
• Cryptsoft (https://www.cryptsoft.com)

Compliance with the General Data Protection Regulation
Siemens observes standard data protection principles, in particular the data minimization rules 
(privacy by design).
For this product, this means:
The product does not process or store any personal data, only technical function data (e.g. time 
stamps). If the user links this data with other data (e.g. shift plans) or if he/she stores person-
related data on the same data medium (e.g. hard disk), thus personalizing this data, he/she must 
ensure compliance with the applicable data protection stipulations.

Introduction
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Fundamental safety instructions 2
2.1 General safety instructions

WARNING
Danger to life if the safety instructions and residual risks are not observed 
If the safety instructions and residual risks in the associated hardware documentation are not 
observed, accidents involving severe injuries or death can occur.
• Observe the safety instructions given in the hardware documentation.
• Consider the residual risks for the risk evaluation.

WARNING
Malfunctions of the machine as a result of incorrect or changed parameter settings
As a result of incorrect or changed parameterization, machines can malfunction, which in turn 
can lead to injuries or death.
• Protect the parameterization against unauthorized access.
• Handle possible malfunctions by taking suitable measures, e.g. emergency stop or 

emergency off.

2.2 Warranty and liability for application examples
Application examples are not binding and do not claim to be complete regarding configuration, 
equipment or any eventuality which may arise. Application examples do not represent specific 
customer solutions, but are only intended to provide support for typical tasks.
As the user you yourself are responsible for ensuring that the products described are operated 
correctly. Application examples do not relieve you of your responsibility for safe handling when 
using, installing, operating and maintaining the equipment.

2.3 Security information
Siemens provides products and solutions with industrial security functions that support the 
secure operation of plants, systems, machines and networks.
In order to protect plants, systems, machines and networks against cyber threats, it is necessary 
to implement – and continuously maintain – a holistic, state-of-the-art industrial security 
concept. Siemens’ products and solutions constitute one element of such a concept.
Customers are responsible for preventing unauthorized access to their plants, systems, 
machines and networks. Such systems, machines and components should only be connected to 
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an enterprise network or the internet if and to the extent such a connection is necessary and only 
when appropriate security measures (e.g. firewalls and/or network segmentation) are in place.
For additional information on industrial security measures that may be implemented, please 
visit 
https://www.siemens.com/industrialsecurity (https://www.siemens.com/industrialsecurity). 
Siemens’ products and solutions undergo continuous development to make them more secure. 
Siemens strongly recommends that product updates are applied as soon as they are available 
and that the latest product versions are used. Use of product versions that are no longer 
supported, and failure to apply the latest updates may increase customer’s exposure to cyber 
threats.
To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed 
under 
https://www.siemens.com/cert (https://www.siemens.com/cert). 
Further information is provided on the Internet:
Industrial Security Configuration Manual (https://support.industry.siemens.com/cs/ww/en/
view/108862708)

WARNING
Unsafe operating states resulting from software manipulation
Software manipulations, e.g. viruses, Trojans, or worms, can cause unsafe operating states in 
your system that may lead to death, serious injury, and property damage.
• Keep the software up to date. 
• Incorporate the automation and drive components into a holistic, state-of-the-art industrial 

security concept for the installation or machine.
• Make sure that you include all installed products into the holistic industrial security concept.
• Protect files stored on exchangeable storage media from malicious software by with suitable 

protection measures, e.g. virus scanners.
• On completion of commissioning, check all security-related settings.

Fundamental safety instructions
2.3 Security information
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Overview 3
3.1 Overview

PLC basic program
The PLC basic program provides a system library in the TIA Portal with blocks (LSINU_*, SINU_*) 
and instructions (SINU_*) to cyclically exchange data between the NCK and the PLC user 
program. For data exchange with NCK and HMI, interface signals are provided as NCK-related 
data types (NCK_type*).
The blocks are displayed in the "Libraries" task card as a copy template. The instructions with NC 
reference are located in the "Instructions" task card in the "Option packages" section. 
In the TIA Portal, you create devices, create programs, and load them into your control. In order 
to be able to use the SINUMERIK devices and software modules, you must install the following 
SINUMERIK Toolbox in addition to TIA Portal V17 Update 4 (or higher).
• SINUMERIK STEP 7 Toolbox V17 update 10 (or higher)

More information
For more information on working with libraries and instructions, refer to the TIA Portal online 
help in the sections "Using libraries" and "PLC programming > Instructions".
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Preparing the PLC project 4
4.1 Description

The basic program permits the data exchange between NC and PLC and must be integrated in 
the PLC project for each machine. Basic program blocks with the name "LSINU_*" or "SINU_*" 
provide different functions. For example, you can use it to register objects and request updates.

Machine program
The machine program supplies the interfaces to the NC and contains the logic operations and 
sequences of the machine. As the machine manufacturer, you create the machine program 
using the blocks and instructions provided in the basic program. 

4.2 Providing the basic program
The PLC program is created in the TIA Portal by performing the following steps:
• Insert required PLC basic program blocks into the project

Recommendation: Insert all blocks from the SINUMERIK ONE PLC Basic Program plus system 
library

• Insert the required PLC data types into the project
Recommendation: Insert all PLC data types from the SINUMERIK ONE PLC Basic Program plus 
system library

• Insert the required PLC data types from the SINUMERIK ONE PLC Basic Program V6.x
You need these data types if you use blocks from the "Deprecated" folder or adapted blocks 
of the SINUMERIK ONE PLC Basic Program plus.
Note
The description of the particular block states which blocks of SINUMERIK ONE PLC Basic 
Program plus require these data types. 

• Parameterize blocks and program instructions
• Load the PLC program into the PLC
The global SINUMERIK system library of the TIA Portal contains the blocks and data types of the 
SINUMERIK ONE PLC Basic Program plus as copy templates, as well as a library with instructions. 
You copy the required blocks to the "Program blocks" folder of the project using the drag-and-
drop feature. You use the instructions by dragging & dropping from the "Instructions" task card 
into the block editor.
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The individual blocks of the PLC basic program can be parameterized directly using the editors 
in the TIA Portal.

Note
Installation / Update
The PLC of a SINUMERIK ONE NCU is always commissioned in the TIA Portal.
After starting the TIA Portal with installed SINUMERIK ONE STEP 7 Toolbox and creating a project, 
the functionalities of a SINUMERIK ONE NCU are available in the TIA Portal.

4.3 Application of the basic program
In a TIA Portal project, several plants or machines can be created and configured using different 
instructions of the basic program.

Remark
The structures of a project and the procedure for creating projects and user programs are 
described in the TIA Portal documentation.

Procedure for basic program blocks
The basic program blocks are copied in the TIA Portal via the system library. The copy templates 
are located in the "Libraries" task card under "Global Libraries".
The components of the PLC basic program are contained in the corresponding subfolders and 
structured as shown below:

Folder Purpose Content
Master copies > SINUMERIK ONE PLC Basic 
Program plus > SINUMERIK ONE PLC BP plus

You use this master copies fold‐
er if you want to program a SIN‐
UMERIK ONE with the PLC basic 
program Basic Program plus.

Contains all blocks of the basic program.

Master copies > SINUMERIK ONE PLC Basic 
Program plus > SINUMERIK ONE PLC BP plus 
data types

The content of this copy tem‐
plate folder is used by the PLC 
basic program and must be 
copied into the PLC data types 
folder.

Contains PLC data types (UDT) that are used by 
the PLC basic program.

"Deprecated" subfolder
This folder contains preliminarily included blocks and data types to provide only partially implemented functionalities of the 
PLC basic program (BP). These are copied automatically when copying the entire copy templates.

Preparing the PLC project
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Folder Purpose Content
 Master copies > SINUMERIK ONE PLC 

Basic Program plus > SINUMERIK ONE 
PLC BP plus > Deprecated (folder)

You use this copy template fold‐
er for adapted blocks of the ba‐
sic program (BP).
Note:
The blocks in this folder are pre‐
liminary included blocks to pro‐
vide not yet implemented func‐
tionalities of the PLC basic pro‐
gram (BP).

Contains adapted blocks from the SINUMERIK 
PLC Basic Program.

 Master copies > SINUMERIK ONE PLC 
Basic Program plus > SINUMERIK ONE 
PLC BP plus data types > Deprecated 
(folder)

You use the contents of this 
copy template folder when you 
use "Deprecated" blocks. Copy 
the blocks to the PLC data types 
folder.

Contains adapted PLC data types (UDT) from 
the SINUMERIK PLC Basic Program.

You can copy the block copy templates and PLC data type copy templates individually or 
collectively within their folder structure by dragging and dropping them into your project.

Procedure instructions
You copy the specific SINUMERIK instructions of the PLC basic program from the "Instructions" 
task card only when you use them in the program editor.

"Instructions" task card Purpose Content
Option packages > SINUMERIK ONE You use these instructions if 

you want to program a SINU‐
MERIK ONE with Basic Program 
plus.

Contains specific SINUMERIK instructions of 
the PLC basic program.

4.4 Inserting PLC basic program blocks

Requirement
• An NCU/PPU 17x0 is added.

Preparing the PLC project
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Procedure
To copy program blocks of the basic program from a copy template to the program blocks folder 
of the project tree, proceed as follows:
1. Switch to the "Libraries" task card and open the system library "SINUMERIK ONE PLC Basic 

Program plus"
2. You have several options for copying the PLC basic program blocks to your project:

– Drag and drop the corresponding folder "SINUMERIK ONE PLC BP plus" into the Program 
blocks folder, e.g. under "CNC_1 > PLC_1 > Program blocks".
Note
Copying this folder changes the user-defined folder structure
Copying the "SINUMERIK ONE PLC BP plus" folder automatically creates new groups 
(subfolders) in your "Program Blocks" folder and moves the existing blocks there.
If you have already organized the PLC basic program into separate groups and would like 
to keep this structure, copy the individual block copy templates from the lower-level 
folders instead.

– Open the copy templates folder and, if applicable, other lower-level folders and manually 
define the blocks which you would like to copy by selecting them and then dragging and 
dropping them into the program blocks folder.
To select successive objects, click on the first object, press and hold the Shift key and then 
click on the last object.
To select non-successive objects, press and hold the Ctrl key and click on the objects one-
by-one.

The blocks are copied to your project. A check is made for duplicate block names and, if 
applicable, the "Conflicts during copying (Page 39)" dialog is displayed.

Figure 4-1 Inserting PLC basic program blocks

Preparing the PLC project
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Result
The blocks of the SINUMERIK PLC basic program have been copied to your project. Any folder 
structure of the copy template was imported.
Now you can check the copied blocks and, if applicable, manually delete the PLC basic program 
blocks that you do not require.
If you have unused blocks in your project, some tasks take unnecessarily long, e.g. the loading 
or the creation and import of SINUMERIK archives.

4.5 Conflicts when copying blocks
When copying and inserting program blocks, a check is made as to whether symbolic block 
names are assigned twice. A message is issued if conflicts result because of existing symbolic 
names.

The dialog offers you the following ways of rectifying the conflict:
• You can cancel the copy process, search for the duplicate blocks in the project tree and delete 

them before you initiate the copy process again. In this case, click in the "Cancel" dialog box.
• You can copy the template to the project and overwrite duplicate blocks without knowing 

which blocks have caused the conflict. In this case, select in the dialog box "Replace existing 
objects and move to this location" and confirm with "OK".

The other option mentioned in the dialog, "Rename and add objects", does not resolve the 
conflict in this case.

4.6 Inserting the PLC data types Basic Program plus
The PLC interface data blocks of the basic program make it possible to access alarms/messages 
and the Powerride from the PLC program
PLC data types (UDT), which define the content of the data blocks, are available in the system 
library of the SINUMERIK ONE PLC basic program.

Preparing the PLC project
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Procedure
Proceed as follows to copy the PLC data types into your project:
1. Switch to the "Libraries" task card and open the system library "SINUMERIK ONE PLC Basic 

Program plus"
2. Drag and drop the folder "Master copies > SINUMERIK ONE PLC Basic Program plus > 

SINUMERIK ONE PLC BP plus data types" into the folder PLC data types of your project 
(e.g. under "CNC_1 > PLC_1 > PLC data types").

Figure 4-2 Inserting PLC data types
3. In the project tree, right-click "Program blocks" and select the "Software (compile all blocks)" 

command in the "Compile" shortcut menu.
The PLC program is compiled and a check is made for duplicate block addresses.

Result
The data types were copied into your project and assigned to the corresponding blocks of the PLC 
basic program.

Note
Deleting unused data types
Check the "PLC data types" folder, if applicable, for data types that are not used by the blocks.

4.7 Inserting the PLC data types Basic Program
In the "SINUMERIK ONE PLC Basic Program V6.x" system library, there are PLC data types (UDT) 
which are required, for example, to use NC variables and operator components. You have to 
insert them additionally in the "PLC data types" folder.

Preparing the PLC project
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Procedure
Proceed as follows to copy the PLC data types into your project:
1. Switch to the task card "Libraries" and open the system library "SINUMERIK ONE PLC Basic 

Program V6.x"
2. Drag and drop the following folder from the "Master copies > SINUMERIK ONE PLC Basic 

Program > > SINUMERIK ONE PLC BP data types" into the folder PLC data types of your project 
(e.g. under "CNC_1 > PLC_1 > PLC data types").
– Modular MCP data types
– NC variable data types

Figure 4-3 Inserting selected PLC data types Basic Program (using V6.20 as example)
3. After insertion, you can delete the PLC data types in subfolder "Modular MCP data types" for 

the following entries:
– LBP_typePowerride*

For Powerride, use the PLC data types from the SINUMERIK ONE Basic Program plus data 
types.

Preparing the PLC project
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Result
The data types were copied into your project and assigned to the corresponding blocks of the PLC 
basic program.

Note
Deleting unused data types
Check the "PLC data types" folder, if applicable, for data types that are not used by the blocks.

4.8 Inserting PLC instructions

Requirement
• The PLC basic program blocks and data types are inserted
• A block is open in the program editor
• A SINUMERIK ONE NCU V6.20 (or higher) must be available in the project. Instructions can 

only be inserted in blocks below the SINUMERIK ONE NCU V6.20 (or higher).

Preparing the PLC project
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Procedure
To use instructions of the basic program in the user program, proceed as follows:
1. Switch to the "Instructions" task card and open the "SINUMERIK ONE" system library in the 

"Option packages" section
2. Drag the corresponding instruction from the task card into the opened program editor.

The instruction is inserted in the programming language of the opened block.

Figure 4-4 Inserting instructions using the example "SINU_Init" in the programming language SCL
3. Complete the user program to include additional instructions and program them.

Result
The instruction of the SINUMERIK PLC basic program has been inserted into your user program.

4.9 Handling of blocks and libraries
For example, you can group blocks, transfer them from other projects, or copy them.
In the online help for the TIA Portal and the SINUMERIK ONE STEP 7 Toolbox, you will find more 
information about handling blocks.

Preparing the PLC project
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Programming procedure 5
5.1 Procedure structure

Introduction
For initialization, registration and updating of the data, corresponding basic program blocks and 
instructions are available, which are called in the respective execution levels. The execution 
levels can be OBs or also internal FBs or FCs.
By means of the registration, e.g. in the startup OB, you inform the basic program as to where 
the variables for the data exchange are located. The cyclic data exchange (update of all 
instances) is realized by means of the instruction "SINU_Update".

Procedure principle
The use of the blocks of the SINUMERIK ONE PLC Basic Program plus basic program follows this 
procedure principle. This procedure is relevant for the error-free block call.
1. One-time initialization of the basic program (Init) with the NCK-related data types
2. One-time registration (register) of the blocks and completion of the registration including 

provision of the registration data for SINUMERIK Operate (HMI) ("CompleteRegistration").
3. Cyclic update of all instances with "SINU_Update".
4. Re-register the registered instances ("SINU_ReRegister*") when prompted to do so by output 

signal "reRegisterNeeded" = TRUE of "SINU_Update".
5. Process NCK events with "SINU_ProcessNckEvent" after an NC process alarm.

See also
Quick introduction (Page 47)

5.2 Data types, access functions and program flow

Description
Typically, the desired instances of the NCK-related data types are initialized ① and registered ② 
once during startup.

Note
However, if required, instances can also be initialized and registered after run-up in cyclic 
operation. This must only be done before the cyclic data exchange.
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In cyclic operation, all registered user instances are updated by calling the "SINU_Update" block 
③. 
If "SINU_Update" issues output signal "reRegisterNeeded" = "TRUE", all registered user instances 
must be re-registered with "SINU_ReRegister<Object>" and "SINU_Update" ④.

The following figure shows the schematic program flow and the connection of the data 
types and functions

1)

1 2 3 4

Figure 5-1 Data types and functions of the SINUMERIK ONE PLC Basic Program plus

5.3 Retentivity behavior of the PLC basic program
The retentivity is suitably preset by the system and cannot be changed for variables of NCK-
related data types.

See also
Retentivity (Page 70)

Programming procedure
5.3 Retentivity behavior of the PLC basic program
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Quick introduction 6
6.1 Overview

This chapter describes exemplarily the use of the basic program for data exchange between PLC 
and NC. 
The example consists of a simple machine with the following objects:
• One NCU (nc)
• One channel (chan1)
• One mode group (modeGroup1)
• Three axes (Axis X1, Y1, Z1).
• Example of the use of tool management (toa, toolholder, loadingPoint, relocate)

Requirements
• The basic program libraries and data types have been installed.
• A TIA Portal project with a SINUMERIK ONE has been created. 
• The blocks and data types from the global library have been transferred to the project.
• For Create MyVirtual Machine projects, the simulation capability of blocks (Page 97) must 

also be activated.

Principle sequence of programming
1. Create a global data block for all object instances with the corresponding data structures. You 

can also create a single data block for each object instance.
2. Create a global data block "LSINU_Hmi" of data type "NCK_typeHmi" in the PLC project.
3. Initialize the basic program "SINU_Init" and register the NC object instances to be used 

"SINU_Register<Object>".
4. Configure the data exchange between PLC and NC in a cyclic OB (e.g. OB1), update the NC 

object instances with "SINU_Update".
5. Create the PLC user program.

6.2 Connection of SINUMERIK Operate
For the interface signals to be available to the SINUMERIK Operate HMI, you must create a global 
data block in the project with the name "LSINU_Hmi" of data type "NCK_typeHmi". Other names 
and data types are not permissible. The global data block is required to use the HMI.
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6.3 Creating a data block
The basic program works with the data of a data block. 

Procedure
Proceed as follows to create a data block:
1. Create a data block with the name "NckInst".
2. Declare the required variables in the block interface under the static local data ("Static" 

section).

Note
For modular programming, you can also create a separate data block for each object, e.g. 
"MyAxisX1" with axis X1.

The table shows the variables created in the "Static" section for all required axes, channels, mode 
groups, the NC interface and, as an example, for the tool management variables (TOA units, tool 
holders, loading points, repositioning).

Name NCK data type Comment
X1 NCK_typeAxis NCK object instance for machine axis X1
Y1 NCK_typeAxis NCK object instance for machine axis Y1
Z1 NCK_typeAxis NCK object instance for machine axis Z1
hmiX1 NCK_typeHmiAxis NCK object instance for machine axis X1 with HMI connection
hmiY1 NCK_typeHmiAxis NCK object instance for machine axis Y1 with HMI connection
hmiZ1 NCK_typeHmiAxis NCK object instance for machine axis Z1 with HMI connection
chan1 NCK_typeChan NCK object instance for a channel
hmiChan1 NCK_typeHmiChan NCK object instance for a channel with connection to HMI
modeGroup1 NCK_typeModeGroup NCK object instance for a mode group
hmiModeGroup1 NCK_typeHmiModeGroup NCK object instance for a mode group with connection to HMI
nc NCK_typeNc NCK object instance for the NC
hmiNc NCK_typeHmiNc NCK object instance for the NC with connection to HMI
toa NCK_typeToaUnit NCK object instance for the TO unit.
toolholder NCK_typeToolholder NCK object instance for the tool holder
loadingPoint NCK_typeLoadingPoint NCK object instance for the loading point
relocate NCK_typeRelocate NCK object instance for the data of "Relocate"
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Figure 6-1 Example data block "NckInst"

6.4 Initialization and registration during startup
The basic program must be initialized before calling all other functions with the "SINU_Init" 
block. 
The variables created in the instance data block must be registered for cyclic data exchange for 
axes, channels, mode groups, the NC interface, TOA units, tool holders, loading points, and 
repositioning.
When registering, the storage of the data structures is made known to the basic program in order 
to be able to assign the NC objects. Registration must be exited once all of the instances have 
been registered.

Registration in the startup OB
Call the block for initialization, the blocks for registration and "SINU_CompleteRegistration" to 
complete registration, e.g. in OB Startup [OB100].
The following example shows the calls for registration in the startup. 

SCL
// tempError: Bool
// tempStatus: Word
...

Quick introduction
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SCL
SINU_Init(error => #tempError,
          status => #tempStatus);
"SINU_RegisterNcWithHmi"(error => #tempError,
                         status => #tempStatus,
                         nc := "NckInst".nc,
                         hmiNc := "NckInst".hmiNc);
"SINU_RegisterModeGroupWithHmi"(number := 1,
                                error => #tempError,
                                status => #tempStatus,
                                modeGroup := "NckInst".modeGroup1,
                                hmiModeGroup := "NckInst".hmiModeGroup1
                                );
"SINU_RegisterChanWithHmi"(number := 1,
                           error => #tempError,
                           status => #tempStatus,
                           chan := "NckInst".chan1,
                           hmiChan := "NckInst".hmiChan1
                           );
"SINU_RegisterAxisWithHmi"(number := 1,
                           error => #tempError,
                           status => #tempStatus,
                           axis := "NckInst".X1,
                           hmiAxis := "NckInst".hmiX1
                           );
"SINU_RegisterAxisWithHmi"(number := 2,
                           error => #tempError,
                           status => #tempStatus,
                           axis := "NckInst".Y1,
                           hmiAxis := "NckInst".hmiY1
                           );
"SINU_RegisterAxisWithHmi"(number := 3,
                           error => #tempError,
                           status => #tempStatus,
                           axis := "NckInst".Z1,
                           hmiAxis := "NckInst".hmiZ1
                           );
"SINU_RegisterToaUnit"(number := 1,
                       error => #tempError,
                       status => #tempStatus,
                       toaUnit := "NckInst".toa
                       );
"SINU_RegisterToolholder"(number := 1,
                          error => #tempError,
                          status => #tempStatus,
                          toolholder := "NckInst".toolholder,
                          toaUnit := "NckInst".toa
                          );
"SINU_RegisterLoadingPoint"(number := 1,
                            error => #tempError,
                            status => #tempStatus,
                            loadingPoint := "NckInst".loadingpoint,
                            toaUnit := "NckInst".toa
                            );
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SCL
"SINU_RegisterRelocate"(error => #tempError,
                        status => #tempStatus,
                        relocate := "NckInst".relocate,
                        toaUnit := "NckInst".toa
                        );
"SINU_CompleteRegistration"(error => #tempError,
                            status => #tempStatus,
                            hmi := "LSINU_Hmi"
                            );
...

Note
Note on the example
For the registration of the axes, alternatively the function blocks "SINU_RegisterAxisByInst" and 
"SINU_RegisterAxisByName" are also available.

6.5 Data exchange in the cycle
The variables in the instance data block are updated by cyclic block calls.

Data exchange in the cycle OB
Call "SINU_Update" in the cycle OB (e.g. OB1). When "reRegisterNeeded" = "TRUE" is signaled by 
"SINU_Update" (e.g. after a download in run), all registered instances must first be re-registered 
("SINU_ReRegister…"). Then call "SINU_Update" again. After the "SINU_Update" function, the 
remaining user program can be programmed.
The following example shows the calls for cyclic updating.

SCL
// tempNcCpuReady: Bool
// tempReRegisterNeeded: Bool
// tempError: Bool
// tempStatus: Word
...
SINU_Update(ncCpuReady => #tempNcCpuReady,
            reRegisterNeeded => #tempReRegisterNeeded,
            error => #tempError,
            status => #tempStatus
            );
IF #tempReRegisterNeeded THEN
   SINU_ReRegisterNc(error => #tempError,
                        status => #tempStatus,
                        nc := "NckInst".nc
                        );
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SCL
   SINU_ReRegisterModeGroup(error => #tempError,
                               status => #tempStatus,
                               modeGroup := "NckInst".modeGroup1
                               );
   SINU_ReRegisterChan(error => #tempError,
                          status => #tempStatus,
                          chan := "NckInst".chan1
                          );
   SINU_ReRegisterAxis(error => #tempError,
                          status => #tempStatus,
                          axis := "NckInst".X1
                          );
   SINU_ReRegisterAxis(error => #tempError,
                          status => #tempStatus,
                          axis := "NckInst".Y1
                          );
   SINU_ReRegisterAxis(error => #tempError,
                          status => #tempStatus,
                          axis := "NckInst".Z1
                          );
   SINU_ReRegisterToolholder(error => #tempError,
                                status => #tempStatus,
                                toolholder := "NckInst".toolholder
                                );
   SINU_ReRegisterLoadingPoint(error => #tempError,
                                  status => #tempStatus,
                                  loadingPoint := "NckInst".loadingpoint
                                  );
   SINU_ReRegisterRelocate(error => #tempError,
                              status => #tempStatus,
                              relocate := "NckInst".relocate
                              );
   SINU_Update(ncCpuReady => #tempNcCpuReady,
               reRegisterNeeded => #tempReRegisterNeeded,
               error => #tempError,
               status => #tempStatus
               );
END_IF;
...

6.6 Transfer and acknowledgment time of NCK signals
Various events in the NC (NCK) are transferred to the PLC. These are accessible at different times 
in the PLC user program, depending on their type, and are acknowledged at different times to 
the NCK again.
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All NC signals that are accessible in the PLC user program are listed in the table below.

Signal type Handover to user Acknowledgment to NCK Remark
Standard auxiliary function Cycle OB: "SINU_Update" "SINU_Update" in the fol‐

lowing cycle OB
-

Fast auxiliary function
(user-defined auxiliary 
functions with fast ac‐
knowledgment)

Cycle OB: "SINU_Update" Hardware interrupt OB: 
"SINU_ProcessNckEvent" 
(see note)

Fast auxiliary functions (user-defined 
auxiliary functions with quick ac‐
knowledgement) are auxiliary func‐
tions that are already acknowledged 
in "SINU_ProcessNckEvent" before 
the data is transferred to the user in‐
terface. This means the acknowledg‐
ment does not acknowledge the exe‐
cution of the PLC user function in this 
case.
Especially when fast auxiliary func‐
tions are output in consecutive part 
program blocks there is no guarantee 
that the reaction in the PLC user pro‐
gram is synchronous with the block. 
In such cases, the first fast auxiliary 
function is acknowledged immediate‐
ly in "SINU_ProcessNckEvent". The fol‐
lowing fast auxiliary functions are not 
acknowledged until the next cycle 
OB: "SINU_Update".

G commands Cycle OB: "SINU_Update" At the beginning of the 
"SINU_Update"

-

Auxiliary function axis sig‐
nals

Cycle OB: "SINU_Update" At the beginning of the 
"SINU_Update"

-

Signal from positioning axis Next call of the following 
blocks:
• "SINU_PositionSpindle"
• "SINU_RotateSpindle"
• "SINU_OscillateSpindle"
• "SINU_TraverseIndexin‐

gAxis"
• "SINU_TraversePosAxis"

At the beginning of the 
"SINU_Update"

-

ASUP interrupt executed Next call of
"SINU_RequestAsup"

At the beginning of the 
"SINU_Update"

Special type. No function but ac‐
knowledgment that ASUP interrupt 
was executed.

Processing events in the hardware interrupt OB
Call "SINU_ProcessNckEvent" in the hardware interrupt OB for NCK events (e.g. OB40), see 
section NC hardware interrupts (Page 71). Further block calls are not necessary. The data are 
made available in subsequent cycles.
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Example
The following example shows calls to transfer event-controlled NCK signals.

SCL
// tempError: Bool
// tempStatus: Word
"SINU_ProcessNckEvent"(error => #tempError, 
                       status => #tempStatus);

More information
For more information and an example of NCK event processing, see the section 
"SINU_ProcessNckEvent" (Page 860).

6.7 Programming tips & recommendations
This chapter provide you with helpful tips & recommendations for configuring and programming 
a PLC program.

Notes on configuration
Use of NCK-related data types in the declaration area of a block, FC, FB
• Input, Output, InOut

No arrays of NCK data types possible, only individual NCK data types
• Temp, Const

No NCK data types possible
• Static

Arrays of NCK data types and all NCK data types possible
• STRUCT, PLC data types

No NCK data types possible
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Notes on programming
User program configuration
• You can declare NCK-related data types for each object in a separate data block or you can 

declare several objects in one data block. This allows logically related objects to be declared 
in a data block.
Examples:
– A global DB "Channel 1" has the object instances of channel 1 incl. HMI and the axes 

belonging to channel 1
– A global DB for the tool change (changer channel, its axes, etc.)

• First initialize the basic program with "SINU_Init", otherwise no objects can be registered.
• Register NC objects dynamically:

– First register the NC object
– Based on <NC>.config.activeModeGroups, register mode group objects
– Based on <NC>.config.activeChans, register channel objects
– Based on <NC>.config.activeAxes, register axis objects

Download in Run
For download in run, carefully observe the information in Section Data types, access functions 
and program sequences (Page 45).
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SINUMERIK User Alarms 7
SINUMERIK messages are triggered using blocks supplied with the SINUMERIK Basic Program 
plus. The messages include SINUMERIK User Alarms, for example.
With the new PLC basic program Basic Program plus, the previous SINUMERIK DB2 alarms have 
been converted to the new alarm procedure SINUMERIK User Alarms. The new alarm handling 
supports a modular program structure and replaces rigid programming with a global DB.
For SINUMERIK User Alarms, you can maintain texts in the text list 
"SINUMERIK_UserAlarmsTextLib" in the TIA Portal. In the case of SINUMERIK User Alarms, 
#alarmCategory is used to select which type of message is to be generated. With SINUMERIK 
User Alarms, you program the acknowledgment yourself and define which signals are to act on 
which alarms requiring acknowledgment.
The properties and the use of the SINUMERIK User Alarms are explained in the following section.

Note
In the SINUMERIK User Alarms AppNote you will find examples for the definition of SINUMERIK 
User Alarms.
The AppNote is supplied with the "SINUMERIK ONE PLC Basic Program plus Addon Package" on 
the installation medium. 

7.1 Alarm texts

Possibilities to manage message texts
In principle, there are two ways to manage alarm texts:
• Alarm texts are managed in the TIA Portal in all languages in the text list 

"SINUMERIK_UserAlarmsTextLib".
• The texts of the SINUMERIK User Alarms are managed as before in "*.ts" files outside the TIA 

Portal project.
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Note
• It is not possible to mix the two options. You must choose one of the two options.
• In the TIA Portal project, further texts (e.g. for the system diagnostics of the PLC1500) are 

created in addition to the optional texts for the SINUMERIK User Alarms. As soon as the texts 
known in the TIA Portal have been transferred to SINUMERIK Operate, the export also 
contains the texts for SINUMERIK User Alarms contained in the TIA Portal project at the time 
of the export. If the texts for SINUMERIK User Alarms are contained in the TIA Portal project, 
these texts have an effect in SINUMERIK Operate and not the texts from "*.ts" files that may 
be additionally stored there.

Managing message texts in the TIA Portal
Alarm texts are managed in the TIA Portal in all languages in the text list 
"SINUMERIK_UserAlarmsTextLib". You can export the alarm texts via the context menu of the PLC 
"Export alarms and text lists for SINUMERIK Operate…". The alarm texts are exported into the 
files "PLCAlarms.xml" and "PLCTextLists.xml" and transferred to SINUMERIK Operate by storing 
them in the directory "/oem/sinumerik/hmi/lng". 

Figure 7-1 Shortcut menu PLC

Managing message texts outside the TIA Portal
The texts of the SINUMERIK User Alarms are managed as before in "*.ts" files outside the TIA 
Portal project and transferred to SINUMERIK Operate.
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7.1.1 Managing alarm texts via TIA

Properties
• The required project languages are selected in the TIA Portal project in the project navigation 

under "Languages & resources". When providing many languages, the TIA Portal project can 
become correspondingly large.

Figure 7-2 Project languages for alarm texts in TIA Portal
• Texts for the SINUMERIK User Alarms can be read and even edited in the TIA Portal project 

together with the PLC project; you can export or import the text list with the associated texts 
(*.xlsx format) or store it as a copy template in the TIA Portal library.

• The texts of the alarms are also known at the alarm display, e.g. in the TIA Portal or in the PLC 
web server.

Figure 7-3 Alarm texts in alarm display
• "*.ts" and "*.cfg" files of SINUMERIK Operate do not have to be adapted manually.
• The import of alarm texts directly from previous "*.ts" files is not possible. You must not use 

the TIA Portal import function from the shortcut menu "Import SINUMERIK PLC alarm texts..." 
for SINUMERIK user alarms, because the imported texts are imported into a 
"SYSTEM_SINUMERIK_DB2Alarms TextLib" text list, which is only used for the SINUMERIK DB2 
alarms, but not for the SINUMERIK user alarms. The associated values of SINUMERIK User 
Alarms also differ from those of SINUMERIK DB2 alarms.
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Editing the alarm texts
• Create an alarm text list with the name "SINUMERIK_UserAlarmsTextLib" under e.g. "CNC_1 

> PLC_1 > PLC alarm text lists".
• Enter the required texts for each required language in TIA Portal in this text list. The 

SINUMERIK alarm number (cf. "alarmNumber" parameter of the 
"LSINU_GenerateSinuUserAlarm" function) must be entered in the column "Range from" and 
"Range to". 
Note
It is also possible here to enter a common text for a contiguous range of SINUMERIK alarm 
numbers.

• To embed dynamic associated values in the alarm text, the SIMATIC syntax is used, see the 
Associated values section.

Figure 7-4 Associated values in the alarm text
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Exporting and importing alarm texts via "*.xlsx" files
You can also import or export the texts for the SINUMERIK User Alarms via "*.xlsx" files into the 
TIA Portal project. The text list must have the name "SINUMERIK_UserAlarmsTextLib". 

Figure 7-5 Import, export as "*.xlsx" file
The format of the "*.xlsx" file is specified by TIA Portal and consists of two worksheets:
• The first worksheet "TextList" lists all text lists contained in the file, here in the example only 

the "SINUMERIK_UserAlarmsTextLib" text list selected during export.

Figure 7-6 TextList "*.xlsx" file
• The second worksheet "TextListEntry" contains the texts for the individual SINUMERIK user 

alarms (or alarm number ranges) and assigns them to the text list displayed in the "Parent" 
column.

Figure 7-7 TextListEntry in "*.xlsx" file
There is one column per language for the different project languages used in the project.
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Transferring alarm texts to SINUMERIK Operate
You can export the texts of SINUMERIK User Alarms (together with further alarm descriptions 
and texts from the TIA Portal project) via the "Export alarms and text lists for SINUMERIK 
Operate..." shortcut menu. The following dialog then contains explanations on how to transfer 
the texts to SINUMERIK Operate.

Figure 7-8 Transferring texts of SINUMERIK User Alarms to SINUMERIK Operate
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Figure 7-9 Alarms and text lists export dialog

Transferring message texts in the SINUMERIK archive
The texts are stored by the TIA Portal when creating a SINUMERIK archive via the shortcut menu 
"Create SINUMERIK archive > Hardware and all program blocks..." for the SINUMERIK ONE 
matching the PLC configuration. When reading the SINUMERIK archive ("*.dsf") with SINUMERIK 
Operate, the texts are stored and become effective when SINUMERIK Operate is restarted.

Figure 7-10 Texts in the SINUMERIK archive
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7.1.2 Managing alarm texts in "*.ts" files

Properties
• It is possible to manage texts in many languages and in desired language range. The "*.ts" 

files are stored in the file system of SINUMERIK Operate. The amount of text or languages 
does not increase the TIA Portal project.

• You cannot read/edit the texts from "*.ts" files in the TIA Portal and they are also not known 
to the PLC web server, for example.
Note
The import of alarm texts directly from previous "*.ts" files is not possible. You must not use 
the TIA Portal import function from the shortcut menu "Import SINUMERIK PLC alarm texts..." 
for SINUMERIK user alarms, because the imported texts are imported into a 
"SYSTEM_SINUMERIK_DB2Alarms TextLib" text list, which is only used for the SINUMERIK DB2 
alarms, but not for the SINUMERIK user alarms. The associated values of SINUMERIK User 
Alarms also differ from those of SINUMERIK DB2 alarms.

• You can edit texts in "*.ts" files and you have to adapt the "*.cfg" files of SINUMERIK Operate 
accordingly.

7.2 Alarm categories (message classes)
SINUMERIK alarms are classified according to the following categories 
(LSINU_GenerateSinuUserAlarm: block parameter "alarmCategory"):

Designation Display in HMI Operate Message class
Error Alarm list SINUMERIK error messages 

(ErrM)
Message with acknowledgment Message list SINUMERIK operating messages 

with acknowledgement 
(OpMAck)

Message without acknowledg‐
ment

Message list SINUMERIK operating messages 
(OpM)

Information Alarm log,
logging only, only incoming data 
is entered

SINUMERIK operating messages 
(OpM) + "Information only")

Message classes in SINUMERIK
Message classes are basically not known in SINUMERIK Operate. This also applies to the 
SINUMERIK message classes. With the help of the SINUMERIK message classes, the display of the 
messages based on these message classes can be influenced in WinCC, for example. Therefore, 
different message classes are assigned to the different message types of the SINUMERIK alarms.
The display location in SINUMERIK Operate is not controlled by the message class.
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In WinCC as well, the display location is not controlled by message classes but by the 
configuration of the corresponding control.

More information
More information is provided in the TIA Portal help system or in Manual Configuring SINUMERIK 
alarmsin Section "Display location for SINUMERIK messages and other messages in SINUMERIK 
Operate".

7.3 Acknowledgment
The acknowledgement of SINUMERIK User Alarms must be implemented in the user program by 
a PLC signal. Acknowledgement by means of other mechanisms, such as softkeys, entries in 
shortcut menus or WinCC message controls, is not possible.

7.4 Associated values in the message texts
In alarm or message texts, you can use placeholders for dynamic content for SINUMERIK User 
Alarms. During the runtime, these placeholders are replaced by associated values, alarm 
parameters, variables, key words or text list/index file entries.
There are two different notations in SINUMERIK ONE TS files for this purpose: the SINUMERIK 
(Operate) notation with a preceding % character and the SIMATIC (TIA Portal) notation, which 
begins with a @ character.
• You must adhere to one of these notations for your user-defined alarm or message text files.
• Both types of file can be imported into SINUMERIK Operate as well as into the TIA Portal, 

whereby the notation is converted into the respective standard syntax.
The SIMATIC syntax is used to embed dynamic associated values in the message text.
For each individual associated value, the data type can be freely selected from the elementary 
data types listed in the TIA Portal.
A SINUMERIK User Alarm provides the user with 484 = 512 – 4 – 24 bytes for associated values 
of the instruction. Of the maximum 512 bytes, 4 bytes are reserved and occupied by the alarm 
command used internally and 24 bytes are reserved and occupied internally by the basic 
program.
You transfer the associated values as parameter at block "LSINU_GenerateSinuUserAlarm". 

7.4.1 Alarm number "alarmNumber"
This alarm number is transferred as a parameter to "LSINU_GenerateSinuUserAlarm" and must 
be unique throughout the PLC. The alarm number is transferred with the alarm fixed as 
associated value 1. 
The data type is UDInt. 
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Valid value range: 500,000 … 999,999

Note
• When using the GRAPH programming language, it is not permissible that alarms are 

generated from the 8xx.xxx range. The 8xx.xxx range is reserved for GRAPH.
• Two alarms with identical alarm numbers are only permissible if they have different alarm 

categories or alarm indices. For a defined alarm, the urgency of the alarm can thus be 
increased or changed. The same text is always displayed. The alarm number is checked 
during the runtime of a newly occurring alarm. A check is made against already active alarms 
of the same category and the same index.

See also
Overview of the associated values (Page 67)

7.4.2 Alarm index "alarmIndex"
The alarm index is transferred with the alarm fixed as associated value 3 and can be included as 
a parameter in the alarm text. The data type is UInt. 
When generating alarms, a check is made as to whether an alarm with the same number, same 
category and the same index already exists. If this is the case, an error is output. 
Alarms with the same number and the same index but different categories are permitted. Alarms 
with an index can be used, for example, to use the same alarms in different parts of the system.

See also
Overview of the associated values (Page 67)

7.4.3 Associated value "associatedValue"

Extending alarm texts with associated values "associatedValue"
Up to four associated values can be attached to the alarm using parameters "associatedValue7" 
… "associatedValue10". When displaying the alarm, these are embedded in the alarm text

See also
Overview of the associated values (Page 67)
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7.4.4 Overview of the associated values

Overview of the associated values
Referencing the associated values in the text list entries:

Block parameter 
LSINU_GenerateSinuUserAlarm

Reference in the text list entry

alarmNumber @1%u@
alarmIndex @3%u@
associatedValue7 @7%<format>@
associatedValue8 @8%<format>@
associatedValue9 @9%<format>@
associatedValue10 @10%<format>@

More information on the structure of associated values can be found in the online help of the TIA 
Portal, search for "Structure of associated values". 

Format data <format> Description
%[i]X Hexadecimal number with i digits
%[i]u Decimal number without sign with i digits
%[i]d Decimal number with sign with i digits
%[i]b Binary number with i digits
%[i][.y]f Floating-point number with sign with y digits after the decimal and i total digits
%[i]s Character string (ANSI string) with i digits, characters are printed up to the first 

0 byte (00Hex).
%t#<Name of the text library> Access to text library

A number i can be optionally specified in place of "[i]" to specify the number of digits as the width 
for the output.
The square brackets in the table indicate that the specification for the number of digits is 
optional. The square brackets are actually not specified.
The syntax is identical to that of the additional associated values, e.g. for ProDiag alarm texts. 
This also applies to S7-300 CPUs and WinCC-based HMIs. The HMI Operate also supports this 
syntax.

Examples
Examples for format data
• @7%u@ stands for the display of the associated value 7 (= block parameter 

associatedValue7) without sign (u) with as many digits as necessary.
• @7%6u@ stands, for example, for a 6-digit display of the associated value 7 (= block 

parameter associatedValue7) without sign (u).
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Example of a text list

Value of the variables    Associated value Explanation Output
Content of the text library 
<TextLib1>:
Text 1: Text="0°"
Text 2: Text="90°"
Text 3: Text="180°"
Text 4: Text="270°" 
Value of associatedValue9: 2

@9%t#TextLib1@ The associated value from 
block parameter associated‐
Value9 of data type WORD is 
the index that references the 
used text library "TextLib1".

90°

Reserved identifiers (associated values) in the text list entry
The following identifiers are reserved and must not be used in text lists.

Reference in the text list entry Description
@2%<format>@ Reserved for Siemens
@4%<format>@ Reserved for Siemens
@5%<format>@ Reserved for Siemens
@6%<format>@ Reserved for Siemens

7.4.5 String data type for associated values
When using string data types as an associated value, note that the declared lengths of the strings 
are always counted for checking the required total length, not the actually occupied length. 
Therefore, always specify a concrete length as data type for such an associated value 
(e.g. STRING [20]), since the default length when specifying data type string is 254 here and is 
usually not useful. If the maximum permissible length is exceeded, an error message is issued 
by the block LSINU_GenerateSinuUserAlarm. In this case, the block supplies the following return 
value "statusId == 12; status == 0x8004". For details on the error messages, see Reference 
description of the block.

Note
It is possible to use strings as associated values. Dynamic linking to additional text lists is 
recommended. The advantage of text lists is that the memory area which is reserved for 
associated values does not have to be used. Furthermore, translations into other languages can 
be better implemented based on text lists. 
For more information, please refer to the online help of the TIA Portal. 
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Application case - associated values as string or as text list
The following options are available for an associated value as language-neutral or language-
dependent text:
• String as language-neutral text (one language)

→ the (maximum declared) character string length counts towards the limit for the length of 
the associated values

• Reference to a text list, the text list contains the text in the configured language (multilingual)
→ only the size of the "Selector" counts towards the limit for the length of associated values.

With text lists, you save the text in all of the configured languages. This uses up memory in 
the TIA Portal project, and assumes that the text is available in all languages (either as text list 
in the TIA Portal or as "*.ts" files).
In the case of language-neutral texts, it makes sense to use a string, as the language-neutral text 
would have to be entered consistently in the various text lists for all languages in an otherwise 
multilingual project.

7.5 Time stamp
Each message (incoming/outgoing) is time stamped:
• By default, the current system time of the PLC is used for a signal change (default value at 

"timestamp" parameter).
• If you want to specify a deviating time stamp, you can create it at the "timestamp" parameter.
• The time must always be specified as system time (i.e. UTC), as this time is used to 

synchronize the time throughout the complete system.
• If a message is stamped with a local time, then a conversion block must be inserted upstream, 

which converts the local time into the system time. Only then is it guaranteed that the time 
stamp is correctly displayed.

To use the current CPU system time, set the "timestamp" parameter to its default value 
(LDT#1970-01-01-00:00:00.0).

Note
To use the current system time, you should request the time once in OB1 and transfer this time 
for all alarms. This procedure reduces the runtime and causes all alarms in an OB1 cycle to have 
the same time stamp.

7.6 Alarm counter
16 counters are available for SINUMERIK User Alarms.
When generating a SINUMERIK User Alarm via "LSINU_GenerateSinUserAlarm", the parameter 
"alarmCounter" is used to specify which of the 16 available counters is to be incremented or 
decremented when the alarm comes or goes. If the parameter is set to 0, the alarm will not be 
detected by any of the counters.
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The values of the 16 counters can be read with the "LSINU_GetSinuUserAlarmCounters" 
function.

7.7 Quantity structures
A maximum of 100 SINUMERIK User Alarms may be simultaneously active.

Note
No more than 50 SINUMERIK User Alarms should be triggered in a PLC cycle to avoid significant 
PLC cycle time fluctuations.

7.8 Defining a SINUMERIK User Alarm
Note
In the SINUMERIK User Alarms AppNote you will find examples for the definition of SINUMERIK 
User Alarms.
The AppNote is supplied with the "SINUMERIK ONE PLC Basic Program plus Addon Package" on 
the installation medium. 

Note
The "alarmNumber", "alarmCategory", "alarmCounter" and "alarmIndex" must not be changed 
while the alarm is present. Therefore, define the "Alarm number", the "Category", the "Counter", 
as well as the "Alarm index" with the help of initial values, if required.

7.9 Retentivity
You can declare a SINUMERIK User Alarm both as retentive and as non-retentive.
In the case of a retentive alarm, you must ensure that after PLC startup the 
"LSINU_GenerateSinuUserAlarm" block is called to generate the SINUMERIK User Alarm again.

SINUMERIK User Alarms
7.9 Retentivity
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NC hardware interrupts 8
8.1 Defining NCK hardware interrupt event

Auxiliary functions and its acknowledgement (transport and block change acknowledgement) 
with respect to the NCK are processed in the PLC user program via the 
block "SINU_ProcessNckEvent" (Page 860).

Requirement
• An NCU/PPU 17x0 is added.
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Procedure
Proceed as follows to configure hardware interrupts in the properties of the NCK:
1. Click on the NCK in the network view or device view.
2. In the "Properties" inspector window, select the "Events" entry.

The hardware interrupt settings are displayed. The event-controlled signal exchange from 
the NCK to the PLC is activated by default.

3. Make the following settings:

Setting Purpose
Event name Name for identification of the event, for example, in the list of the start 

events of assigned hardware interrupt OBs and the system constants.
A language-neutral event name is set as default. You can change the 
event name as necessary and select a language-neutral name, for 
example.

Hardware interrupt Select an existing hardware interrupt OB from the list and confirm with 
the check mark button or click on "Add" to add a new block and assign 
it to the event.
In special applications (e.g. a modular machine) it may be useful to 
assign the hardware interrupt during runtime in the user program 
with the help of the attach command instead.

Priority Define the priority of this event in relation to other hardware interrupt 
OBs or the priority in the queue.
Refer to the tooltip for the valid value range of the priority.
The following applies:
• Low numerical value → low priority (e.g. 2)
• High numerical value → high priority (e.g. 26)

Result
The properties of the NCK hardware interrupt events have been specified and were assigned to 
a hardware interrupt OB. The event is also listed in the properties of the selected hardware 
interrupt OB under "Start events". A corresponding system constant has been added.

NC hardware interrupts
8.1 Defining NCK hardware interrupt event
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NC variable access from the PLC 9
9.1 Overview of tag configuring

The following variable types are available to you in the TIA Portal when programming the 
SINUMERIK PLC:
• PLC variables

The declaration and use of PLC variables corresponds to the default procedures in the TIA 
Portal.

• NC variables
Using "LSINU_ReadVar" and "LSINU_WriteVar", in your PLC program you can access NC 
variables, which you added to an NC variable DB.

When working with variables in the TIA Portal, observe the different data type declaration for PLC 
variables and NC variables.

More information
More information can be found in the online help of the TIA Portal under "Configuring 
SINUMERIK NC variables"

See also
Corresponding data type declarations for NCK and PLC (Page 89)

9.2 Configuring NC variables in the TIA Portal

9.2.1 Relevant objects and resources
To be able to access NC variables in your PLC user program, you must configure objects that are 
required for this in your project. Use the following resources in the TIA Portal for this:
• The system library with copy templates for the SINUMERIK PLC basic program V6.x contains 

the PLC data types (UDT) that are required for access. These must be inserted in your project.
• Using the NC variable list, you can select NC variables, put them together in a user-defined 

way, configure them, and add them to an NC variable DB. Depending on the configuration 
step of an NC variable, it can differ conceptually.

• In the programming editor, create your user program with the desired NC variable access.
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Figure 9-1 Configuring NC variables
For each NCU created in the project, there is the folder "Configured NC variables" under the NCK 
entry in the project tree. This folder contains the various NC variable tables.
The following figure shows the tables contained in the "Configured NC variables" folder:

① Table "List of available NC variables" 
② Table "All configured variables"
③ User-defined variable tables

NC variable access from the PLC
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Types of NC variables in the TIA Portal
Depending on the current configuration step and their properties, NC variables in the TIA Portal 
have different manifestations with different designations and properties at the respective time:

 Generic (available) NC 
variable

Configured NC variable NC variable in DB/FB

Location In the list of available NC 
variables

Stored in the user-defined 
variable table and in the 
list of available NC varia‐
bles

In the DB or FB

Designation Designations of the varia‐
ble in the context of the 
NC, i.e. names of the asso‐
ciated NC variables and, if 
applicable, system varia‐
bles.

User-defined name User-defined name

Data type Specified in NC declara‐
tion

Specified in PLC declara‐
tion

Linked with the PLC data 
types (UDT) of the PLC ba‐
sic program

Configuration No specific information 
entered.

Configuration of specific 
information available, 
e.g. about desired NCK ob‐
ject, channel or axis.

Specific token available 
for the purpose of access‐
ing from the PLC program.

 - - Element for the variable 
value

9.2.2 Working with NC variable tables

9.2.2.1 Creating and managing a user-defined variable table

Creating a tag table
To create a new NC tag table, proceed as follows: 
1. In the project tree, open folder "Configured NC variables", e.g. under "CNC_1 > NCK > 

Configured NC variables".
2. Double-click the command "Add new tag table".

NC variable access from the PLC
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3. Enter a unique name for the new tag table. 

4. Click "OK" to confirm your entries.

Opening the tag table
To open the NC tag table, proceed as follows: 
1. In the project tree, open folder "Configured NC variables", e.g. under "CNC_1 > NCK > 

Configured NC variables".
2. Double-click on the NC tag table in the folder.

Copying a tag table
To copy NC tag tables, proceed as follows: 
1. Select the NC tag table that you want to copy.
2. Select the "Copy" command in the shortcut menu.
3. Position the cursor at the position where you want to insert the NC tag table. 

You can insert the NC tag table in the same or in another NCU, in each case under the folder 
"Configured NC variables".

4. Select the "Paste" command in the shortcut menu.
– If you insert the NC tag table into the same folder, the copy will be inserted with the name 

extension "_<consecutive number>".
– If you insert the NC tag table into another folder that already contains a table with the 

same name, the table will be inserted with the name extension "_<consecutive number>".
Alternatively, you can also copy the NC tag table via drag & drop while pressing and holding the 
<Ctrl> key.

NC variable access from the PLC
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9.2.2.2 Managing entries in variable tables

Copying entries

Note
Compatibility check
If you copy variables into a variable table of another system, the compatibility is checked during 
inserting and, in the event of incompatibility, the copying is canceled.

To copy a variable, proceed as follows: 
1. Select the variable table that you would like to copy.

You can also select several variables by clicking on them while pressing and holding the 
<Ctrl> key or by clicking on the first and last variable while pressing and holding the <Shift> 
key.

2. Select the "Copy" command in the shortcut menu.
3. Position the cursor at the position where you want to insert the variable.
4. Select the "Insert" command in the shortcut menu.
Or
1. Configure the variable.
2. Press and hold the left mouse button.
3. At the same time, press the <Ctrl> key.
4. Drag the variable to the target.

Delete entries
To delete items, proceed as follows:
1. Select the line with the item that is to be deleted. You can also select several lines by clicking 

on them while pressing and holding the <Ctrl> key or by clicking on the first and last line while 
pressing and holding the <Shift> key.

2. Select "Delete" in the shortcut menu.
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9.2.2.3 Adapt the view of the variable table

Sorting rows
To sort lines in a table, proceed as follows:
1. Select the column that you would like to sort by.
2. Click in the column header.

The column is sorted in ascending order.
An UP arrow shows the sorting order.
– To change the sorting order, click on the arrow.

The column is sorted in descending order. A DOWN arrow shows the sorting order.
– To restore the original arrangement, click on the column header a third time.

Showing or hiding columns
To show or hide table columns, proceed as follows:
1. Click in a column header.
2. Select the command "Show/Hide" in the shortcut menu.

The selection of the available columns is displayed.
– To show a column, activate the check box for the column.
– To hide a column, deactivate the check box for the column.
– To show or hide several columns, click on "More" and check or uncheck the checkboxes of 

the corresponding columns in the "Show/Hide" dialog.

9.2.3 Working with the list of available NC variables

9.2.3.1 Searching and filtering NC variables
Under the NCK in the project tree, you will find the "List of available NC variables", which contains 
all of the NC variables that you can use with the configured NCU firmware.
All of the available variables are displayed in the NC variable list as per the default setting. You 
can filter and browse this complete list to then copy the desired variables to your variable table.
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Filter
You can filter the NC variable list by various criteria to find the NC variables that are needed for 
your PLC program. To do this, click "Enter Filter" in the respective column.

The following filter options are available depending on the column type:

Filter criterion Procedure
Name Enter a user-defined filter text and confirm with the Enter 

key.
Since this field may contain several names for a variable 
(system variable name or NC variable name), these are 
also taken into account during the search.
Note that NC variables cannot always be unambiguously 
assigned via the NC variable name. Show the columns 
"Area" and "Module" as needed.

Area Select the desired area in the dropdown list of the filter 
cell.

Module Enter a user-defined filter text and confirm with the Enter 
key.

Description Enter a user-defined filter text which appears in the de‐
scriptions to be filtered, then confirm with the Enter key.
Using *, you can filter by several, non-consecutive words.

Data type In the drop-down list of the filter cell, select a data type 
(NCK declaration) in order to filter by it.

Access rights
 

In the drop-down list of the filter cell, select an access 
rights type in order to filter by it: read only, read/write, or 
* (all).
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You can also define several simultaneously effective filter criteria in the various columns.
Select the text, press the Del key, and confirm with the Enter key to delete a filter criterion.

Showing or hiding columns
To show or hide table columns, proceed as follows:
1. Click in a column header.
2. Select the command "Show/Hide" in the shortcut menu.

The selection of the available columns is displayed.
– To show a column, activate the check box for the column.
– To hide a column, deactivate the check box for the column.
– To show or hide several columns, click on "More" and select or clear the check boxes of the 

corresponding columns in the "Show/Hide" dialog.

Sorting rows
To sort lines in a table, proceed as follows:
1. Select the column that you would like to sort by.
2. Click in the column header.

The column is sorted in ascending order.
An UP arrow shows the sorting order.

3. To change the sorting order, click on the arrow.
The column is sorted in descending order. A DOWN arrow shows the sorting order.

4. To restore the original arrangement, click on the column header a third time.

9.2.3.2 Taking over NC variables into the tag table of the configured NC variables
Under the NCK in the project tree, you will find the "List of available NC variables", which contains 
all of the NC variables that you can use with the configured NCU firmware.
The NC variables that you want to access in the PLC user program can be managed in your project 
in user-defined NC variable tables.

Requirement
• A user-defined NC variable table is available (Page 75) (or the standard variable table is to be 

used).
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Procedure
1. Double-click "List of all available NC variables", e.g. under "CNC_1 > NCK > Configured NC 

variables".
The list opens.

Figure 9-2 List of available NC variables
2. Select the required NC variables.

– You can filter and browse the variables in the NC variable list (Page 78) to find the 
necessary variables.

– You can select several NC variables using the Shift or Ctrl key to copy them simultaneously.
3. Copy the selected NC variables into your variable table using Copy and Paste or the drag-and-

drop feature.
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Result
The selected NC variables have been compiled in a user-defined variable table and can then be 
configured (Page 82).

9.2.4 Configuring selected NC variable instances
After you have imported variables from the list of all available NC variables into user-defined 
variable tables, make the required and, if applicable, optional settings for the selected NC 
variables. Missing or incorrect variable settings are highlighted in color in the table.

Precondition
• The variable instances to be configured are compiled in user-defined NC variable tables 

(Page 75). 
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Procedure
To configure NC variable tables, proceed as follows:
1. In the "Configured NC variables" folder in the project tree, double-click the command "Show 

all configured variables", e.g. under "CNC_1 > NCK > Configured NC variables > Show all 
configured variables".

2. Select the variables in succession and perform the required configuration and other 
adaptations as needed:

Property Description
Name Freely changeable symbolic name (alias name) of the variable via which you can 

address the variable in your PLC program.
The default setting depends on the type of variable, either the MD number, the 
system variable name, or OPI name.
If you paste the same NC variable several times, a number is appended to the 
name by default.

NC variable Variable in the NCK on which this PLC variable instance is based.
Depending on the type of variable, either the system variable name or the NC 
variable name is displayed.
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Property Description
Configuration
(mandatory, if ap‐
plicable)

Opens a dialog with required settings for the selected NC variable or the corre‐
sponding NCK object. 

Depending on the type of variable, you must specify to which channel, axis, tool 
area or tool number the variable should refer to.
You can enter these during the configuration as constant values or activate the 
check box to define the values during runtime with the formal parameters for 
variable addressing in LSINU_ReadVar (Page 788) or LSINU_WriteVar (Page 805)
Alternatively, you can edit the cell content directly in the cell.
You can find more information on the individual variables in the associated Help.

PLC data type Shows the data type of the variable in PLC declaration.
Access rights Displays whether a variable can only be read or also written.

Note that the access rights are not checked on the PLC side, but only on the NCK 
side. In the PLC program, an unauthorized write request would be transferred to 
the interface, even if the associated NC variable cannot be written.

Comment Tooltip for the variable.
Freely editable, e.g. for documenting the use of the variable.

Result
The NC variables have been configured. A new DB can be generated from the underlying variable 
tables or the NC variables can be added to existing DB/FBs.

9.2.5 Integrating into the PLC program

9.2.5.1 Reading/writing the NC variables in the PLC program
To use the NC variable interface of the PLC basic program in your user program, insert a call of 
the corresponding PLC basic program block in your user program:
• LSINU_ReadVar
• LSINU_WriteVar
In the formal parameters of the block call, specify one or more of the previously configured 
access tokens, the data targets of the read/write access, and additional parameters as needed.
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The required components of your user program can be located in the same blocks or different 
blocks, as seen in the two examples in the diagrams. You can find detailed information in the 
descriptions for the corresponding PLC basic program blocks LSINU_ReadVar (Page 788) and 
LSINU_WriteVar (Page 805). 

PLC GP

Figure 9-3 NC variable access via PLC basic program - Example with several DBs

NC variable access from the PLC
9.2 Configuring NC variables in the TIA Portal

PLC Basic Program plus
Function Manual, 07/2022, A5E51148763B AB 85



PLC GP

Figure 9-4 NC variable access via PLC basic program - Example with individual FB

9.2.5.2 Creating a data block from an NC variable table

Precondition
• A user-defined NC variable table is available.
• All of the NC variables of the user-defined NC variable table are completely and correctly 

configured.
• The data types of the NC variables are added.
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Procedure
To generate a data block from an NC variable table, proceed as follows:
1. In the project tree, open the "NC variables" folder, e.g. under "CNC_1 > NCK > NC variables".
2. Right-click on the variable table and select the command "Create PLC data block".

Note
The name of the PLC data block must only ever be assigned once. If a PLC data block with the 
name already exists, then it will be overwritten. 
You must confirm overwriting. 
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Result
The data block has been generated and added in the program blocks folder. The name of the 
underlying variable table is used as a block name. 

With the generated DB, you can now address the compiled variables in your PLC program 
(Page 84) and read or write the variables via blocks LSINU_WriteVar (Page 805) and 
LSINU_ReadVar (Page 788). 

9.2.5.3 Copying configured NC variables to an existing DB/FB

Precondition
• The NC variables to be inserted are completely and correctly configured.
• The data types of the NC variables are added.
• A DB/FB with write access is available as the destination for the NC variables.
• The target system is compatible with the NC variables to be inserted.

Note
No initial values (token constants) for textual block interface
If you have set the textual representation of the block interface that can be activated for SCL, no 
constants of the tokens can be generated for NC variables inserted into FBs.
Alternatively, you can use the tabular representation.
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Procedure
To insert configured NC variables into an existing DB or FB, proceed as follows:
1. In the project tree, open the corresponding user-defined variable table or click on "Show all 

configured variables", e.g. under "CNC_1 > NCK > NC variables".
2. Select all of the variables that you want to copy.
3. Insert the variables into the DB/FB, e.g. as follows:

– Right-click on one of the selected NC variables and choose "Copy", then right-click on the 
DB/FB in the project tree and click "Insert".

– Drag the selected variables and drop them on the DB/FB in the project tree.

Result
The NC variables have been inserted into the DB/FB.

Figure 9-5 Example block interface from MyUserProgram [FB30] with NC variables
With this DB/FB, you can now address the compiled variables in your PLC program (Page 84) and 
read or write the variables via blocks LSINU_WriteVar (Page 805) and LSINU_ReadVar (Page 788).

9.2.5.4 Corresponding data type declarations for NCK and PLC
The data types define the properties of the data, e.g. the display of the content and the permitted 
memory areas.
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NC variables use different data type declarations than STEP 7 variables (PLC program). In the NC 
variable list, the data type is displayed in NCK declaration. When you insert an NC variable in your 
variable table and use it in the PLC program, you must use the PLC declaration.

Table 9-1 Assigning the data type declarations of NCK and STEP 7 (PLC)
Data type Format Value range Brief descrip‐

tionNCK 
declara‐
tion

PLC declaration

BOOL BOOL Unsigned integers 
(decimal number sys‐
tem)

0 or 1 or FALSE or TRUE An operand of 
data type BOOL 
represents a bit 
value.Binary numbers 2#0 or 2#1

Octal numbers 8#0 or 8#1
Hexadecimal numbers 16#0 or 16#1

BYTE USINT Unsigned integers 
(decimal number sys‐
tem)

0 to 255 An operand of 
data type USINT 
has a length of 
8 bits and con‐
tains unsigned 
numerical val‐
ues.

Binary numbers 2#0 to 2#01111_1111
Octal numbers 8#0 to 8#377
Hexadecimal numbers 16#0 to 16#FF

DATE‐
TIME

DT 
(DATE_AND_TIM
E)

Date and time
(year-month-day-
hour:minute:sec‐
ond:millisecond)

Min.: 
DT#1990-01-01-00:00:00.00
0
Max.: 
DT#2089-12-31-23:59:59.99
9

The data type 
DT 
(DATE_AND_TI
ME) stores date 
and time infor‐
mation in the 
BCD format.

DOUBLE LREAL
 

Floating-point num‐
bers according to 
IEEE754
 

-1.7976931348623157e
+308 to 
-2.2250738585072014e-30
8
±0.0
 
+2.2250738585072014e-30
8 to 
+1.7976931348623157e
+308
 

Operands of da‐
ta type LREAL 
have a length of 
64 bits and are 
used for display‐
ing floating-
point numbers.

INTEGER DINT
 

Signed integers (deci‐
mal number system)

-2_147_483_648 to 
+2_147_483_647

An operand of 
data type DINT 
(Double INT) 
has a length of 
32 bits and com‐
prises two com‐
ponents: a sign 
and a numerical 
value in the 
two's comple‐
ment.

Binary numbers (only 
positive)

2#0 to 
2#0111_1111_1111_1111_
1111_1111_1111_1111

Octal numbers (only 
positive)

8#0 to 8#177_7777_7777

Hexadecimal numbers 16#0 to 16#7FFF_FFFF
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Data type Format Value range Brief descrip‐
tionNCK 

declara‐
tion

PLC declaration

STRING STRING ASCII character set in‐
cluding special charac‐
ters

0 to 254 characters An operand of 
data type 
STRING stores 
several charac‐
ters in a charac‐
ter string, which 
can consist of a 
maximum of 
254 characters.

UD‐
WORD

UDINT Unsigned integers 
(decimal number sys‐
tem)

0 to 4_294_967_295 An operand of 
data type UDINT 
has a length of 
32 bits and con‐
tains unsigned 
numerical val‐
ues.

Binary numbers 2#0 to
2#1111_1111_1111_1111_
1111_1111_1111_1111

Octal numbers 8#0 to 8#377_7777_7777
Hexadecimal numbers 16#0 to 16#FFFF_FFFF

UINT_16
 

UINT
 

Unsigned integers 
(decimal number sys‐
tem)

0 to 65_535 An operand of 
data type UINT 
(Unsigned INT) 
has a length of 
16 bits and con‐
tains number 
values without 
sign. An oper‐
and of the data 
type UINT occu‐
pies two bytes 
in the memory.

Binary numbers 2#0 bis 
2#1111_1111_1111_1111

Octal numbers 8#0 to 8#17_7777
Hexadecimal numbers 16#0 to 16#FFFF

See also: LSINU_ReadVar (Page 788), LSINU_WriteVar (Page 805), help for STEP 7 on the topic 
Overview across all valid data types

See also
Working with NC variable tables (Page 75)

9.2.6 Managing NC variables in libraries
NC variables are compatible with global libraries. You can save the following objects with NC 
variables as copy templates in libraries:
• DB/FB with NC variables
• User-defined NC variable table
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Thus, you can reuse your user-defined configured NC variable instances in other projects. The 
compatibility with the new controller in the target device is checked when the copy template is 
inserted.
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Configuring 10
10.1 Response to NCK failure

General 
During cyclic operation, the PLC basic program continuously monitors NC availability by 
querying the sign-of-life. The update only takes place when NC and PLC are in cyclic mode, signs 
of life are exchanged, and the PLC program has not changed. If this is not the case, the data is 
not valid in all instances and the "ncCpuReady" output is not set.
If the NC no longer responds, the NC/PLC interface is initialized and the "ncCpuReady" output of 
the "SINU_Update" block is set to FALSE. Furthermore, the signals sent from the NC to the PLC 
and vice versa are set to an initial state.
The PLC itself remains active so that it can continue to control machine functions. However, it 
remains the responsibility of the user program to set the machine to a safe state.
Jobs from PLC to NC:
The FCs and FBs, which are used to transfer jobs to the NC, must no longer be processed by the 
PLC user program, as this could lead to incorrect checkback signals. During startup of the control 
system, the user program must also wait until the "ncCpuReady" output of the "SINU_Update" 
block is set to TRUE before activating a task (e.g. read NC data).

10.2 Machine control panel and operating components

10.2.1 General
Communication with machine control panels (MCP, MPP) is implemented via PROFINET (PN), 
PROFIBUS, or Industrial Ethernet (IE). PROFIBUS communication depends on the device and is 
not possible with all SINUMERIK devices. Communication with handheld terminals (HT) and 
direct key modules (OpKey) takes place via Industrial Ethernet (IE).
The input data from operating components (e.g. keys) is transferred to the PLC. The output data 
from the PLC (e.g. LEDs) is transferred to the operator component. These data are processed by 
the user program.

Note
Standard blocks for transmitting the signals between operator components and the NC/PLC 
interface are no longer part of the SINUMERIK ONE PLC Basic Program plus.
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10.2.2 Coupling via PROFINET/PROFIBUS
Machine control panels are connected in the TIA Portal in the hardware and network editor. The 
MCP/MPP modules are available in the hardware catalog or as download in the "Siemens 
Industry Online Support". 
The PLC operating system is used to configure and establish a PROFINET connection to the 
operating components.

Note
In the virtual SINUMERIK, a PROFIBUS MCP is simulated with the standard input and output 
signals which are permanently configured to I0.0 / Q0.0.

Example PROFINET-MCP
A PROFINET-MCP is created in the device configuration.
Using a PLC variable table, you can combine the input and output images with the relevant MCP 
data types. This is a user-friendly method of symbolically addressing the inputs and outputs of 
the MCP.

10.2.3 Coupling via Industrial Ethernet
The "LSINU_DeprecatedOpUnitComm" block is used for communicating with machine control 
panels (MCP), handheld terminals (HT) and direct key modules (OpKey) via Industrial Ethernet 
(IE). This block supports simultaneous operation of up to two machine control panels, one 
handheld terminal, and two direct key modules via Industrial Ethernet (IE).
Dedicated parameter sets exist for each control component. The user must define pointers for 
the input and output data in these parameter sets. These input and output pointers are also used 
in the user program to transmit the signals of the operating components to the NC/PLC interface.
You can find more information in the Operating components manual.

Description
In the user program, you define which memory areas the input and output data are to be saved 
to. You transfer the pointers to these memory areas as parameters of the 
"LSINU_DeprecatedConfigOpUnitComm" function when calling, e.g. in the "Startup [OB100]".
As soon as new data have been received by the operator component, the input data are written 
to the memory area that is referenced by the associated pointer to 
"LSINU_DeprecatedConfigOpUnitComm". Thus the input data are available to the user and to the 
basic program.
The output data in the parameterized memory area are sent cyclically in defined intervals to the 
operator components.
The parameters for the configuration can be set in the startup OB (e.g. "Startup [OB100]") via 
"LSINU_DeprecatedConfigOpUnitComm". Additional factors or a changed configuration of the 
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connections can be made in the cycle via the parameters in 
"LSINU_DeprecatedConfigOpUnitCommData".
The connections to the operator components are created automatically based on the 
configuration in "LSINU_DeprecatedConfigOpUnitCommData" and monitored. The block writes 
the input data received from the operator components to the configured pointers from 
"LSINU_DeprecatedConfigOpUnitCommData". The block reads the output data sent to the 
operator components from the configured pointers from 
"LSINU_DeprecatedConfigOpUnitCommData".
Cyclic call
"LSINU_DeprecatedOpUnitComm" must be called cyclically with the instance block. The 
connections to the operator components are configured in 
"LSINU_DeprecatedConfigOpUnitCommData". Specify this data block when calling a block from 
"LSINU_DeprecatedOpUnitComm" at the "Config" input parameter.
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Compiling and loading blocks 11
11.1 Using know-how protected blocks/libraries of other device types

Know-how protected blocks or block libraries always have, as part of the know-how protection, 
a bind to the particular device type. This additionally exists, and is independent of the optional 
serial number bind of the know-how protection. For the device type bind of an S7-1500 block, a 
differentiation is made between the following controller types:
• Hardware PLCs, e.g. CPU 1518F-4 PN/DP
• Software PLCs, e.g. CPU 1505 SP (F/T/TF)
• CNCs, e.g. SINUMERIK ONE
• Simulated environments, e.g. SINUMERIK Create MyVirtual Machine have a device type bind 

at the simulated controller type, and require additional activated simulatability.
The device type connection is automatically entered and/or updated when setting up know-how 
protection and compiling the blocks. Compiling a block or changing the know-how protection 
and/or device type connection require the password, and is therefore normally reserved for the 
engineer that created the block.
• In order that the know-how protected block of your organization can be used for a controller, 

whose type differs from the original one, the block must be copied to a controller of this type 
and recompiled. To do this, you require the password for the block to be compiled.

• To be able to use know-how protected blocks or libraries created by somebody else, you 
require a variant that is compiled for your specific controller type. 

If you start compilation for such a block without the password, the process is canceled with the 
following error message: "The know-how protection was setup on another CPU family. The block 
can only be compiled with a valid password."

See also
Activating the simulation-capability of blocks (Page 97)

11.2 Activating the simulation-capability of blocks
If you want to use a TIA Portal project in a simulated environment (Create MyVirtual Machine), 
you must activate the simulation capability in the project properties before you compile the 
project. This setting is deactivated by default because it can affect the know-how protection.
When loaded to the simulation, the blocks are checked to ensure that they can be simulated. In 
the case of an error, the following message is displayed: "'MyKhpBlock [FC30]' cannot be 
simulated. If the block originates from a library, then use a library that supports simulation. 
Otherwise, in the project properties, activate option "When compiling blocks that support 
simulation and recompile the block".
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Procedure
To activate the simulation capability of blocks in a project, proceed as follows:
1. In the project tree, right-click the project and select the "Properties" command.
2. Activate the "Support the simulation-capability of blocks for compilation" option under the 

"Protection" tab. Confirm with "OK".
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PLC Basic Program plus reference 12
12.1 Introduction

The reference to the PLC basic program describes the blocks, instructions and data types that are 
contained in the library of the SINUMERIK basic program.
Description and examples are implemented in symbolic programming with the SCL 
programming language.

12.2 NCK-related data types (short description)

12.2.1 Overview
The following table describes the contents of the basic data types.

Data type Description
NCK_typeAxis (Page 100) Interface between user program and axis/spindle

Contains signals from/to axis x/spindle x   
NCK_typeChan (Page 136) Interface between user program and channel

Contains signals from/to channel x
NCK_typeModeGroup 
(Page 180)

Interface between the user program and mode group
Contains signals from/to NC and operating software

NCK_typeNc (Page 185) Interface between user program and NC
Contains signals from/to the NC, PLC and operating software

NCK_typeToolholder 
(Page 194)

Interface between user program and tool management
Contains signals of the tool holder

NCK_typeRelocate (Page 207) Interface between user program and tool management
Contains signals for relocating tools

NCK_typeLoadingPoint 
(Page 211)

Interface between user program and tool management
Contains signals of the loading point

NCK_typeToaUnit (Page 213) Interface between user program and tool management
Contains signals of the TO area

NCK_typeHmi (Page 214) Interface between user program and HMI
Contains general signals from/to the HMI

NCK_typeHmiAxis (Page 221) Interface between user program and HMI
Contains signals from the HMI for the axis

NCK_typeHmiChan 
(Page 222)

Interface between user program and HMI
Contains signals from the HMI for the channel
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Data type Description
NCK_typeHmiModeGroup 
(Page 225)

Interface between user program and HMI
Contains signals from the HMI for the mode group

NCK_typeHmiNc (Page 227) Interface between user program and HMI
Contains signals from the HMI for the NC

The NCK-related data types are structured in contrast to the previous data blocks of the NCK 
interface. The structuring was done both functionally and according to the signal direction.
Thus, each of the data types described above contains a "config" structure, which contains 
configuration data specific to the data type, the meaning of which is described in detail below.
All other structures contain, if applicable, the two substructures "in" and "out". These contain the 
actual signals in each case. In this way, it is immediately apparent for a specific signal whether 
it is an input signal (in) or output signal (out) from the point of view of the PLC.
Through functional structuring, signals that belong together in terms of their purpose are 
combined. 

Note
The instances of data type "NCK_typeHmi*" must be created so that attribute "Accessible from 
HMI/OPC UA/Web API" and "Writable from HMI/OPC UA/Web API" are set. Otherwise, HMI 
OPERATE cannot write to the signal.

12.2.2 NCK_typeAxis

<Axis>.config   
Configuration data of axes

<Axis>.basic   
General signals of the axis

<Axis>.drive   
Signals of the drive system

<Axis>.spindle   
Signals of the spindle

<Axis>.interchange   
Signals for axis interchange

<Axis>.coupling   
Coupling-specific signals of the axis

<Axis>.plcCtrl   
Signals of PLC-controlled axis
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<Axis>.oscillation   
Oscillation-specific signals of the axis

<Axis>.safety   
Safety-specific signals of the axis

<Axis>.safetyInfoChan   
Signals from drive to PLC (SIC)

<Axis>.safetyCtrlChan   
Signals from PLC to drive (SCC)

<Axis>.basic.in NC → PLC  
General incoming signals from the axis

<Axis>.basic.out PLC → NC  
General outgoing signals to the axis

<Axis>.drive.in NC → PLC  
Incoming signals from the drive system

<Axis>.drive.out PLC → NC  
Outgoing signals to the drive system

<Axis>.spindle.in NC → PLC  
Incoming signals from the spindle

<Axis>.spindle.out PLC → NC  
Outgoing signals to the spindle

<Axis>.coupling.in NC → PLC  
Incoming coupling-specific signals from the axis

<Axis>.coupling.out PLC → NC  
Outgoing coupling specific-signals to the axis

<Axis>.plcCtrl.in NC → PLC  
Incoming status signals from the PLC-controlled axis

<Axis>.plcCtrl.out PLC → NC  
Outgoing control signals to the PLC-controlled axis

<Axis>.oscillation.in NC → PLC  
Incoming oscillation-specific signals from the axis
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<Axis>.oscillation.out PLC → NC  
Outgoing oscillation-specific signals to the axis

<Axis>.interchange.in NC → PLC  
Incoming signals for axis interchange

<Axis>.interchange.out PLC → NC  
Outgoing signals for axis interchange

<Axis>.safety.in NC → PLC  
Incoming safety-specific signals from the axis

<Axis>.safety.out PLC → NC  
Outgoing safety-specific signals to the axis

<Axis>.safetyInfoChan.in NC → PLC  
SIC signals from the axis

<Axis>.safetyCtrlChan.out PLC → NC  
SCC signals to the axis

<Axis>.config.registered NC → PLC Bool
Axis is registered

<Axis>.config.axisActive NC → PLC Bool
Axis is active

<Axis>.config.axisNumber NC → PLC USInt
Axis number

<Axis>.basic.in.disabled NC → PLC Bool
Axis is disabled and cannot be traversed
SINUMERIK ONE Basic Program LBP_Axis*.E_AxSpDisable
SINUMERIK 840D sl DB31,... .063.3

<Axis>.basic.in.ready NC → PLC Bool
Axis is ready
SINUMERIK ONE Basic Program LBP_Axis*.E_AxisReady
SINUMERIK 840D sl DB31,... .061.2

<Axis>.basic.in.alarmActive NC → PLC Bool
An unacknowledged alarm is pending at the axis
SINUMERIK ONE Basic Program LBP_Axis*.E_AxialAlarm
SINUMERIK 840D sl DB31,... .061.1
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<Axis>.basic.in.isStationary NC → PLC Bool
Axis has reached the standstill speed range (n<n_min)
SINUMERIK ONE Basic Program LBP_Axis*.E_Stat
SINUMERIK 840D sl DB31,... .061.4

<Axis>.basic.in.enc1Active NC → PLC Bool
Position measuring system 1 is active
SINUMERIK ONE Basic Program LBP_Axis*.E_PosMeas1
SINUMERIK 840D sl DB31,... .102.5

<Axis>.basic.in.enc1Synchronized NC → PLC Bool
Position measuring system 1 of the machine axis is referenced/synchronized
SINUMERIK ONE Basic Program LBP_Axis*.E_RefSyn1
SINUMERIK 840D sl DB31,... .060.4

<Axis>.basic.in.enc1FreqLimitExceeded NC → PLC Bool
Encoder frequency limit of measuring system 1 has been exceeded
SINUMERIK ONE Basic Program LBP_Axis*.E_EncodFreq1
SINUMERIK 840D sl DB31,... .060.2

<Axis>.basic.in.enc1Restored NC → PLC Bool
Position of position measuring system 1 of the machine axis is restored
SINUMERIK ONE Basic Program LBP_Axis*.E_POS_RESTORED1
SINUMERIK 840D sl DB31,... .071.4

<Axis>.basic.in.enc2Active NC → PLC Bool
Position measuring system 2 is active
SINUMERIK ONE Basic Program LBP_Axis*.E_PosMeas2
SINUMERIK 840D sl DB31,... .102.6

<Axis>.basic.in.enc2Synchronized NC → PLC Bool
Position measuring system 2 of the machine axis is referenced/synchronized
SINUMERIK ONE Basic Program LBP_Axis*.E_RefSyn2
SINUMERIK 840D sl DB31,... .060.5

<Axis>.basic.in.enc2FreqLimitExceeded NC → PLC Bool
Encoder frequency limit of measuring system 2 has been exceeded
SINUMERIK ONE Basic Program LBP_Axis*.E_EncodFreq2
SINUMERIK 840D sl DB31,... .060.3

<Axis>.basic.in.enc2Restored NC → PLC Bool
Position of position measuring system 2 of the machine axis is restored
SINUMERIK ONE Basic Program LBP_Axis*.E_POS_RESTORED2
SINUMERIK 840D sl DB31,... .071.5
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<Axis>.basic.in.clampingToleranceExceeded NC → PLC Bool
Clamping tolerance has been exceeded (MD36050 $MA_CLAMP_POS_TOL)
SINUMERIK ONE Basic Program LBP_Axis*.E_ClampTolerance
SINUMERIK 840D sl DB31,... .102.3

<Axis>.basic.in.posCoarseReached NC → PLC Bool
Programmed position was reached within the "Exact stop coarse" limits (MD36000 $MA_STOP_LIMIT_COARSE)
SINUMERIK ONE Basic Program LBP_Axis*.E_ExactCoarse
SINUMERIK 840D sl DB31,... .060.6

<Axis>.basic.in.posFineReached NC → PLC Bool
Programmed position was reached within the "Exact stop fine" limits (MD36150 $MA_STOP_LIMIT_FINE)
SINUMERIK ONE Basic Program LBP_Axis*.E_ExactFine
SINUMERIK 840D sl DB31,... .060.7

<Axis>.basic.in.followUpModeActive NC → PLC Bool
Follow-up mode is active
SINUMERIK ONE Basic Program LBP_Axis*.E_Follow_upMode
SINUMERIK 840D sl DB31,... .061.3

<Axis>.basic.in.posCtrlActive NC → PLC Bool
Position controller is active
SINUMERIK ONE Basic Program LBP_Axis*.E_PositContr
SINUMERIK 840D sl DB31,... .061.5

<Axis>.basic.in.speedCtrlActive NC → PLC Bool
Speed controller is active
SINUMERIK ONE Basic Program LBP_Axis*.E_SpeedContr
SINUMERIK 840D sl DB31,... .061.6

<Axis>.basic.in.swCamsActive NC → PLC Bool
Use of software cams is active; the PLC is notified when a software cam has been reached
SINUMERIK ONE Basic Program LBP_Axis*.E_SWCam
SINUMERIK 840D sl DB31,... .062.0

<Axis>.basic.in.revolutionalFeedrateActive NC → PLC Bool
Function G95 is selected: revolutional feedrate is active and the setpoint is interpreted as mm/revolution
SINUMERIK ONE Basic Program LBP_Axis*.E_RevFD
SINUMERIK 840D sl DB31,... .062.2

<Axis>.basic.in.measurementActive NC → PLC Bool
"Measurement" function is active (e.g. workpiece or tool)
SINUMERIK ONE Basic Program LBP_Axis*.E_MeasAct
SINUMERIK 840D sl DB31,... .062.3
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<Axis>.basic.in.handwheelAssignedNumber NC → PLC USInt
Number of the currently assigned handwheel (1..6, or 0 for no assignment)
SINUMERIK ONE Basic Program LBP_Axis*.E_HW1..3
SINUMERIK 840D sl DB31,... .064.0-2

<Axis>.basic.in.handwheelDirInverted NC → PLC Bool
Direction of handwheel rotation is inverted
SINUMERIK ONE Basic Program LBP_Axis*.E_InvHWDirOfRot
SINUMERIK 840D sl DB31,... .067.0

<Axis>.basic.in.handwheelOvrActive NC → PLC Bool
Handwheel override is active: the handwheel can be used to traverse the axis
SINUMERIK ONE Basic Program LBP_Axis*.E_HWOverlay
SINUMERIK 840D sl DB31,... .062.1

<Axis>.basic.in.traversMinusRequestActive NC → PLC Bool
Traversing in negative direction is requested
SINUMERIK ONE Basic Program LBP_Axis*.E_TReqMinus
SINUMERIK 840D sl DB31,... .064.4

<Axis>.basic.in.traversPlusRequestActive NC → PLC Bool
Traversing in positive direction is requested
SINUMERIK ONE Basic Program LBP_Axis*.E_TReqPlus
SINUMERIK 840D sl DB31,... .064.5

<Axis>.basic.in.traversMinusCommandActive NC → PLC Bool
Traversing command in negative direction is active (MD17900 $MN_VDI_FUNCTION_MASK)
SINUMERIK ONE Basic Program LBP_Axis*.E_TCMinus
SINUMERIK 840D sl DB31,... .064.6

<Axis>.basic.in.traversPlusCommandActive NC → PLC Bool
Traversing command in positive direction is active (MD17900 $MN_VDI_FUNCTION_MASK)
SINUMERIK ONE Basic Program LBP_Axis*.E_TCPlus
SINUMERIK 840D sl DB31,... .064.7

<Axis>.basic.in.inc1Active NC → PLC Bool
Traversing the axis by 1 increment on request is active
SINUMERIK ONE Basic Program LBP_Axis*.E_INC1
SINUMERIK 840D sl DB31,... .065.0

<Axis>.basic.in.inc10Active NC → PLC Bool
Traversing the axis by 10 increments on request is active
SINUMERIK ONE Basic Program LBP_Axis*.E_INC10
SINUMERIK 840D sl DB31,... .065.1
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<Axis>.basic.in.inc100Active NC → PLC Bool
Traversing the axis by 100 increments on request is active
SINUMERIK ONE Basic Program LBP_Axis*.E_INC100
SINUMERIK 840D sl DB31,... .065.2

<Axis>.basic.in.inc1000Active NC → PLC Bool
Traversing the axis by 1 000 increments on request is active
SINUMERIK ONE Basic Program LBP_Axis*.E_INC1000
SINUMERIK 840D sl DB31,... .065.3

<Axis>.basic.in.inc10000Active NC → PLC Bool
Traversing the axis by 10 000 increments on request is active
SINUMERIK ONE Basic Program LBP_Axis*.E_INC10000
SINUMERIK 840D sl DB31,... .065.4

<Axis>.basic.in.incVarActive NC → PLC Bool
Traversing the axis by an user-defined amount of increments on request is active
SINUMERIK ONE Basic Program LBP_Axis*.E_INCVar
SINUMERIK 840D sl DB31,... .065.5

<Axis>.basic.in.contTraversActive NC → PLC Bool
Continous traversing is active
SINUMERIK ONE Basic Program LBP_Axis*.E_ContManTravelAct
SINUMERIK 840D sl DB31,... .065.6

<Axis>.basic.in.moduloLimitSwitchActive NC → PLC Bool
Traversing range limits active (software limit switch, working area limits) for modulo rotary axes
SINUMERIK ONE Basic Program LBP_Axis*.E_ModLimEnAct
SINUMERIK 840D sl DB31,... .074.4

<Axis>.basic.in.jogFixedPointSelectedNumber NC → PLC USInt
Approach JOG fixed point (1..4)
SINUMERIK ONE Basic Program LBP_Axis*.E_JogFixPPos0..2Act
SINUMERIK 840D sl DB31,... .075.0-2

<Axis>.basic.in.jogFixedPointReachedNumber NC → PLC USInt
Reached JOG fixed point (1..4) to be approached with "Exact stop fine"
SINUMERIK ONE Basic Program LBP_Axis*.E_JogFixPPos0..2
SINUMERIK 840D sl DB31,... .075.3-5

<Axis>.basic.in.jogToPosActive NC → PLC Bool
"Position traversing in JOG" function is active
SINUMERIK ONE Basic Program LBP_Axis*.E_JogToPos
SINUMERIK 840D sl DB31,... .075.6
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<Axis>.basic.in.jogPosReached NC → PLC Bool
For "Position traversing in JOG", the axis has reached the position specified with SD43320 "Exact stop fine"
SINUMERIK ONE Basic Program LBP_Axis*.E_JogPos
SINUMERIK 840D sl DB31,... .075.7

<Axis>.basic.in.lubricationPulseActive NC → PLC Bool
Distance parameterized in machine data (MD33050 $MA_LUBRICATION_DIST) was traversed
SINUMERIK ONE Basic Program LBP_Axis*.E_ScratchPulse
SINUMERIK 840D sl DB31,... .076.0

<Axis>.basic.in.isPathAxis NC → PLC Bool
Axis is a path axis
SINUMERIK ONE Basic Program LBP_Axis*.E_PathAxis
SINUMERIK 840D sl DB31,... .076.4

<Axis>.basic.in.isPosAxis NC → PLC Bool
Axis is a positioning axis
SINUMERIK ONE Basic Program LBP_Axis*.E_PosAxis
SINUMERIK 840D sl DB31,... .076.5

<Axis>.basic.in.spindleModeActive NC → PLC Bool
Spindle mode active as: open-loop control, oscillation, positioning, synchronous mode or tapping with compensating chuck
SINUMERIK ONE Basic Program LBP_Axis*.E_SpNA
SINUMERIK 840D sl DB31,... .060.0

<Axis>.basic.in.indexAxisInPos NC → PLC Bool
Indexing axis is in position
SINUMERIK ONE Basic Program LBP_Axis*.E_IndexAxisPos
SINUMERIK 840D sl DB31,... .076.6

<Axis>.basic.in.rotAxisInPos NC → PLC Bool
Rotary axis is in position
SINUMERIK ONE Basic Program LBP_Axis*.E_CurvePos
SINUMERIK 840D sl DB31,... .076.7

<Axis>.basic.in.velocityReduced NC → PLC Bool
Traversing velocity of the axis is reduced by "collision avoidance"
SINUMERIK ONE Basic Program LBP_Axis*.E_CollCheckRedSpeed
SINUMERIK 840D sl DB31,... .077.0

<Axis>.basic.in.posAxisFeedrateValue NC → PLC Real
Feedrate value of the axis traversing as positioning axis
SINUMERIK ONE Basic Program LBP_Axis*.E_FPosAxis
SINUMERIK 840D sl DB31,... .078.0
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<Axis>.basic.in.emergencyRetractionActive NC → PLC Bool
Emergency retraction active
SINUMERIK ONE Basic Program LBP_Axis*.E_EmRetr
SINUMERIK 840D sl DB31,... .098.7

<Axis>.basic.in.fixedStopRequest NC → PLC Bool
Request enabling of the "Traverse to fixed stop" function
SINUMERIK ONE Basic Program LBP_Axis*.E_ActTravFStop
SINUMERIK 840D sl DB31,... .062.4

<Axis>.basic.in.fixedStopReached NC → PLC Bool
Fixed stop has been reached
SINUMERIK ONE Basic Program LBP_Axis*.E_FixedStop
SINUMERIK 840D sl DB31,... .062.5

<Axis>.basic.in.fixedStopForceLimited NC → PLC Bool
Fixed stop force is limited
SINUMERIK ONE Basic Program LBP_Axis*.E_ForceFixedStop
SINUMERIK 840D sl DB31,... .062.6

<Axis>.basic.in.reposOffsetActive NC → PLC Bool
REPOS offset is applied to the axis
SINUMERIK ONE Basic Program LBP_Axis*.E_ReposSh
SINUMERIK 840D sl DB31,... .070.0

<Axis>.basic.in.reposOffsetValid NC → PLC Bool
REPOS offset has been calculated as valid
SINUMERIK ONE Basic Program LBP_Axis*.E_ReposShValid
SINUMERIK 840D sl DB31,... .070.1

<Axis>.basic.in.reposDelayAck NC → PLC Bool
REPOS delay is acknowledged
SINUMERIK ONE Basic Program LBP_Axis*.E_ReposDelayQuit
SINUMERIK 840D sl DB31,... .070.2

<Axis>.basic.in.dynBacklashCompActive NC → PLC Bool
Dynamic backlash compensation is active
SINUMERIK ONE Basic Program LBP_Axis*.E_DynBComp
SINUMERIK 840D sl DB31,... .102.0

<Axis>.basic.in.actToolBasePos NC → PLC LReal
Current MCS setpoint of axis
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<Axis>.basic.out.disable PLC → NC Bool
Request axis/spindle disable
SINUMERIK ONE Basic Program LBP_Axis*.A_ASpDisable
SINUMERIK 840D sl DB31,... .001.3

<Axis>.basic.out.enableCtrl PLC → NC Bool
Request controller enable
SINUMERIK ONE Basic Program LBP_Axis*.A_ContrEnable
SINUMERIK 840D sl DB31,... .002.1

<Axis>.basic.out.feedrateOvrFactor PLC → NC USInt
Feedrate override scaling factor may be binary or gray-coded (MD12000 $MN_OVR_AX_IS_GRAY_CODE)
SINUMERIK ONE Basic Program LBP_Axis*.A_FD_OR
SINUMERIK 840D sl DB31,... .000.0

<Axis>.basic.out.enableOvr PLC → NC Bool
Activate feedrate/spindle override
SINUMERIK ONE Basic Program LBP_Axis*.A_ORactive
SINUMERIK 840D sl DB31,... .001.7

<Axis>.basic.out.followUpMode PLC → NC Bool
Activate follow-up mode
SINUMERIK ONE Basic Program LBP_Axis*.A_Follow_upMode
SINUMERIK 840D sl DB31,... .001.4

<Axis>.basic.out.enc1Activation PLC → NC Bool
Activate position measuring system 1
SINUMERIK ONE Basic Program LBP_Axis*.A_PosMeas1
SINUMERIK 840D sl DB31,... .001.5

<Axis>.basic.out.enc2Activation PLC → NC Bool
Activate position measuring system 2
SINUMERIK ONE Basic Program LBP_Axis*.A_PosMeas2
SINUMERIK 840D sl DB31,... .001.6

<Axis>.basic.out.swCams PLC → NC Bool
Activate the output of positive and negative software cam signals
SINUMERIK ONE Basic Program LBP_Axis*.A_SWCam
SINUMERIK 840D sl DB31,... .002.0

<Axis>.basic.out.resetMovement PLC → NC Bool
Edge change 0 → 1: axis - "delete-distance-to-go" is requested; spindle - "reset" is requested
SINUMERIK ONE Basic Program LBP_Axis*.A_DelDTGSpReset
SINUMERIK 840D sl DB31,... .002.2
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<Axis>.basic.out.clampingInProgress PLC → NC Bool
Axis clamping is in progress, activate monitoring
SINUMERIK ONE Basic Program LBP_Axis*.A_Clamp
SINUMERIK 840D sl DB31,... .002.3

<Axis>.basic.out.handwheelSelection PLC → NC USInt
Selection of the corresponding handwheel (1..6, or 0 for no selection)
SINUMERIK ONE Basic Program LBP_Axis*.A_HW1..3
SINUMERIK 840D sl DB31,... .004.0-2

<Axis>.basic.out.handwheelInvertDir PLC → NC Bool
Invert handwheel direction of rotation
SINUMERIK ONE Basic Program LBP_Axis*.A_InvHWDirOfRot
SINUMERIK 840D sl DB31,... .007.0

<Axis>.basic.out.feedStopSpindleStop PLC → NC Bool
Feedrate stop / spindle stop is active
SINUMERIK ONE Basic Program LBP_Axis*.A_FDSpStop
SINUMERIK 840D sl DB31,... .004.3

<Axis>.basic.out.disableTraversKeys PLC → NC Bool
Disable traversing keys "plus" and "minus"
SINUMERIK ONE Basic Program LBP_Axis*.A_Disable
SINUMERIK 840D sl DB31,... .004.4

<Axis>.basic.out.rapidTraversOvr PLC → NC Bool
Activate rapid traverse velocity in JOG mode (MD32010 $MA_JOG_VELO_RAPID)
SINUMERIK ONE Basic Program LBP_Axis*.A_RapidTrOR
SINUMERIK 840D sl DB31,... .004.5

<Axis>.basic.out.traversKeyMinus PLC → NC Bool
Traverse the machine axis in negative direction in JOG mode (MD32020 $MA_JOG_VELO)
SINUMERIK ONE Basic Program LBP_Axis*.A_Minus
SINUMERIK 840D sl DB31,... .004.6

<Axis>.basic.out.traversKeyPlus PLC → NC Bool
Traverse the machine axis in positive direction in JOG mode (MD32020 $MA_JOG_VELO)
SINUMERIK ONE Basic Program LBP_Axis*.A_Plus
SINUMERIK 840D sl DB31,... .004.7

<Axis>.basic.out.inc1 PLC → NC Bool
Activate traversing the axis by 1 increment on request
SINUMERIK ONE Basic Program LBP_Axis*.A_INC1
SINUMERIK 840D sl DB31,... .005.0
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<Axis>.basic.out.inc10 PLC → NC Bool
Activate traversing the axis by 10 increments on request
SINUMERIK ONE Basic Program LBP_Axis*.A_INC10
SINUMERIK 840D sl DB31,... .005.1

<Axis>.basic.out.inc100 PLC → NC Bool
Activate traversing the axis by 100 increments on request
SINUMERIK ONE Basic Program LBP_Axis*.A_INC100
SINUMERIK 840D sl DB31,... .005.2

<Axis>.basic.out.inc1000 PLC → NC Bool
Activate traversing the axis by 1 000 increments on request
SINUMERIK ONE Basic Program LBP_Axis*.A_INC1000
SINUMERIK 840D sl DB31,... .005.3

<Axis>.basic.out.inc10000 PLC → NC Bool
Activate traversing the axis by 10 000 increments on request
SINUMERIK ONE Basic Program LBP_Axis*.A_INC10000
SINUMERIK 840D sl DB31,... .005.4

<Axis>.basic.out.incVar PLC → NC Bool
Activate traversing the axis by an user-defined amount of increments on request
SINUMERIK ONE Basic Program LBP_Axis*.A_INCVar
SINUMERIK 840D sl DB31,... .005.5

<Axis>.basic.out.contTravers PLC → NC Bool
Activate continuous manual traversing (default)
SINUMERIK ONE Basic Program LBP_Axis*.A_ContManTravel
SINUMERIK 840D sl DB31,... .005.6

<Axis>.basic.out.jogFixedPointSelection PLC → NC USInt
Select JOG fixed point (1..4) (MD30600 $MA_FIX_POINT_POS)
SINUMERIK ONE Basic Program LBP_Axis*.A_JogFixPPos0..2
SINUMERIK 840D sl DB31,... .013.0-2

<Axis>.basic.out.jogToPos PLC → NC Bool
"Position traversing in JOG" function is requested (SD43320 $SA_JOG_POSITION)
SINUMERIK ONE Basic Program LBP_Axis*.A_JogToPos
SINUMERIK 840D sl DB31,... .013.3

<Axis>.basic.out.hwLimitSwitchMinus PLC → NC Bool
Hardware limit switch minus was actuated
SINUMERIK ONE Basic Program LBP_Axis*.A_HWLimitMinus
SINUMERIK 840D sl DB31,... .012.0
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<Axis>.basic.out.hwLimitSwitchPlus PLC → NC Bool
Hardware limit switch plus was actuated
SINUMERIK ONE Basic Program LBP_Axis*.A_HWLimitPlus
SINUMERIK 840D sl DB31,... .012.1

<Axis>.basic.out.swLimitSwitch2Minus PLC → NC Bool
Activate second software limit switch minus
SINUMERIK ONE Basic Program LBP_Axis*.A_SWLimit2Minus
SINUMERIK 840D sl DB31,... .012.2

<Axis>.basic.out.swLimitSwitch2Plus PLC → NC Bool
Activate second software limit switch plus
SINUMERIK ONE Basic Program LBP_Axis*.A_SWLimit2Plus
SINUMERIK 840D sl DB31,... .012.3

<Axis>.basic.out.enableModuloLimitSwitch PLC → NC Bool
Activate traversing range limits (e.g. software limit switches, working area limits) for modulo rotary axes
SINUMERIK ONE Basic Program LBP_Axis*.A_ModuloLimitEn
SINUMERIK 840D sl DB31,... .012.4

<Axis>.basic.out.refPointApproachCam PLC → NC Bool
Reference cam has been reached and reference point is approached at reduced speed
SINUMERIK ONE Basic Program LBP_Axis*.A_DelayRef
SINUMERIK 840D sl DB31,... .012.7

<Axis>.basic.out.refPointSelection PLC → NC USInt
Reference point selection (1..4): up to four different reference points can be used (MD34100 $MA_REFP_SET_POS)
SINUMERIK ONE Basic Program LBP_Axis*.A_RefVal1..4
SINUMERIK 840D sl DB31,... .002.4-7

<Axis>.basic.out.progTestRequest PLC → NC Bool
Request activation of the "Program test" function (speed setpoint inactive)
SINUMERIK ONE Basic Program LBP_Axis*.A_ProgtestActivate
SINUMERIK 840D sl DB31,... .014.1

<Axis>.basic.out.progTestSuppression PLC → NC Bool
Request suppression of the "Program test" function (speed setpoint active)
SINUMERIK ONE Basic Program LBP_Axis*.A_ProgtestSuppress
SINUMERIK 840D sl DB31,... .014.0

<Axis>.basic.out.progTestEnableCtrl PLC → NC Bool
Programm test: request controller enable
SINUMERIK ONE Basic Program LBP_Axis*.A_PrgtestAxRel
SINUMERIK 840D sl DB31,... .003.7
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<Axis>.basic.out.reposPtp PLC → NC Bool
REPOS for transformation with "point-to-point" (PTP)
SINUMERIK 840D sl DB31,... .031.3

<Axis>.basic.out.reposDelay PLC → NC Bool
REPOS delay is requested
SINUMERIK ONE Basic Program LBP_Axis*.A_REPOSDelay
SINUMERIK 840D sl DB31,... .010.0

<Axis>.basic.out.fixedStopEnable PLC → NC Bool
Confirm the fixed stop activation request
SINUMERIK ONE Basic Program LBP_Axis*.A_EnabTravFixedStop
SINUMERIK 840D sl DB31,... .003.1

<Axis>.basic.out.fixedStopSensor PLC → NC Bool
Fixed stop has been reached (MD37060 $MA_FIXED_STOP_ACKN_MASK)
SINUMERIK ONE Basic Program LBP_Axis*.A_SensorFixedStop
SINUMERIK 840D sl DB31,... .001.2

<Axis>.basic.out.fixedStopAckReached PLC → NC Bool
Acknowledgement: "fixedStopReached", continue program execution
SINUMERIK ONE Basic Program LBP_Axis*.A_AckFixedStop
SINUMERIK 840D sl DB31,... .001.1

<Axis>.basic.out.fixedFeedrateSelection PLC → NC USInt
Fixed feedrate selection (1..4, or 0 for no selection) in JOG mode (MD12202 $MN_PERMANENT_FEED / MD12204 $MN_PER‐
MANENT_ROT_AX_FEED)
SINUMERIK ONE Basic Program LBP_Axis*.A_FixedFD1..4
SINUMERIK 840D sl DB31,... .003.2-5

<Axis>.basic.out.acceptExternalWorkOffset PLC → NC Bool
Accepting the values for the external work offset is requested (MD28082 $MC_MM_SYSTEM_FRAME_MASK)
SINUMERIK ONE Basic Program LBP_Axis*.A_ExtZO
SINUMERIK 840D sl DB31,... .003.0

<Axis>.basic.out.limitSpeed PLC → NC Bool
Limit spindle velocity/speed (MD35160 $MA_SPIND_EXTERN_VELO_LIMIT)
SINUMERIK ONE Basic Program LBP_Axis*.A_VelocSpeedLimit
SINUMERIK 840D sl DB31,... .003.6

<Axis>.basic.out.posCtrlParameterSetSelection PLC → NC USInt
Selection of the parameter set (1..8) for the position controller
SINUMERIK ONE Basic Program LBP_Axis*.A_Para_A..C
SINUMERIK 840D sl DB31,... .009.0-2
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<Axis>.basic.out.disableParameterSetSwitchover PLC → NC Bool
Disable the switchover of parameter sets
SINUMERIK ONE Basic Program LBP_Axis*.A_LockParSetDef
SINUMERIK 840D sl DB31,... .009.3

<Axis>.basic.out.dynBacklashComp PLC → NC Bool
Activate dynamic backlash compensation
SINUMERIK ONE Basic Program LBP_Axis*.A_DynBComp
SINUMERIK 840D sl DB31,... .025.0

<Axis>.drive.in.enabled NC → PLC Bool
Operation of the drive module is enabled
SINUMERIK ONE Basic Program LBP_Axis*.E_DriveRunEn
SINUMERIK 840D sl DB31,... .092.7

<Axis>.drive.in.ready NC → PLC Bool
Drive is ready
SINUMERIK ONE Basic Program LBP_Axis*.E_MotOK
SINUMERIK 840D sl DB31,... .093.5

<Axis>.drive.in.pulsesEnabled NC → PLC Bool
Drive pulses are enabled
SINUMERIK ONE Basic Program LBP_Axis*.E_PulseEnable
SINUMERIK 840D sl DB31,... .093.7

<Axis>.drive.in.classCAlarmActive NC → PLC Bool
Drive reports class C warning/alarm
SINUMERIK 840D sl DB31,... .095.7

<Axis>.drive.in.motorTemperatureWarning NC → PLC Bool
Motor temperature has exceeded the warning threshold (p0604) configured in the drive
SINUMERIK ONE Basic Program LBP_Axis*.E_MTempWarn
SINUMERIK 840D sl DB31,... .094.0

<Axis>.drive.in.heatSinkTemperatureWarning NC → PLC Bool
Heat sink temperature of the power semiconductors has exceeded the parameterized warning threshold (p0294)
SINUMERIK ONE Basic Program LBP_Axis*.E_HTempWarn
SINUMERIK 840D sl DB31,... .094.1

<Axis>.drive.in.rapidStopActive NC → PLC Bool
Ramp function generator is disabled (rapid stop with speed setpoint 0)
SINUMERIK ONE Basic Program LBP_Axis*.E_RUEncDisabl
SINUMERIK 840D sl DB31,... .092.1
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<Axis>.drive.in.speedCtrlIntegratorDisabled NC → PLC Bool
Integrator of the drive speed controller is disabled
SINUMERIK ONE Basic Program LBP_Axis*.E_IntegratDisable
SINUMERIK 840D sl DB31,... .093.6

<Axis>.drive.in.holdingBrakeReleased NC → PLC Bool
Holding brake is released
SINUMERIK ONE Basic Program LBP_Axis*.E_HoldBrakeOpened
SINUMERIK 840D sl DB31,... .092.5

<Axis>.drive.in.autonomousMotionActive NC → PLC Bool
Drive-autonomous motion is active
SINUMERIK ONE Basic Program LBP_Axis*.E_RLIact
SINUMERIK 840D sl DB31,... .092.4

<Axis>.drive.in.driveDataSetNumber NC → PLC USInt
Display interface for the currently active drive data set (DDS)
SINUMERIK ONE Basic Program LBP_Axis*.E_ParA..C
SINUMERIK 840D sl DB31,... .093.0-2

<Axis>.drive.in.motorDataSetNumber NC → PLC USInt
Display interface for the currently active motor data set (MDS)
SINUMERIK ONE Basic Program LBP_Axis*.E_MotA..B
SINUMERIK 840D sl DB31,... .093.3-4

<Axis>.drive.in.numberOfDriveDataSets NC → PLC USInt
Formatting for the the currently active motor/drive data set (MDS/DDS)
SINUMERIK 840D sl DB31,... .130.0-4

<Axis>.drive.in.numberOfDriveDataSetsValid NC → PLC Bool
Formatting for the currently active motor/drive data set (MDS/DDS) is valid
SINUMERIK 840D sl DB31,... .130.7

<Axis>.drive.in.speedSetpointReached NC → PLC Bool
After a programmed speed setpoint (n_set) has been reached and the tolerance range (p2164) has not been left during the 
specified timespan (p2166), the signal is active until a new speed setpoint is programmed
SINUMERIK ONE Basic Program LBP_Axis*.E_RUComplete
SINUMERIK 840D sl DB31,... .094.2

<Axis>.drive.in.speedAtSetpoint NC → PLC Bool
n_act = n_set: actual speed (n_act) is at the setpoint (n_set) and the tolerance range (p2163) has not been left during the 
specified timespan (p2167)
SINUMERIK ONE Basic Program LBP_Axis*.E_NactNset
SINUMERIK 840D sl DB31,... .094.6
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<Axis>.drive.in.speedBelowMin NC → PLC Bool
n_act < n_min: actual speed (n_act) is below the specified minimum speed (n_min, p2161)
SINUMERIK ONE Basic Program LBP_Axis*.E_NactNmin
SINUMERIK 840D sl DB31,... .094.4

<Axis>.drive.in.speedBelowThreshold NC → PLC Bool
n_act < n_x: actual speed (n_act) is below the specified threshold value (n_x, p2155)
SINUMERIK ONE Basic Program LBP_Axis*.E_NactNx
SINUMERIK 840D sl DB31,... .094.5

<Axis>.drive.in.torqueBelowThreshold NC → PLC Bool
M_d < M_dx: actual torque utilization (M_d) is below the specified threshold (M_dx, p2194)
SINUMERIK ONE Basic Program LBP_Axis*.E_MdMdx
SINUMERIK 840D sl DB31,... .094.3

<Axis>.drive.in.varSignalingFunc1Active NC → PLC Bool
Variable signaling function 1 (r3294.0), parameterized drive variable has exceeded the specified threshold value, including 
hysteresis
SINUMERIK ONE Basic Program LBP_Axis*.E_Message
SINUMERIK 840D sl DB31,... .094.7

<Axis>.drive.in.varSignalingFunc2Active NC → PLC Bool
Variable signaling function 2 (r3294.1), parameterized drive variable has exceeded the specified threshold value, including 
hysteresis
SINUMERIK ONE Basic Program LBP_Axis*.E_Message2
SINUMERIK 840D sl DB31,... .095.4

<Axis>.drive.in.varSignalingFunc3Active NC → PLC Bool
Variable signaling function 3 (r3294.2), parameterized drive variable has exceeded the specified threshold value, including 
hysteresis
SINUMERIK ONE Basic Program LBP_Axis*.E_Message3
SINUMERIK 840D sl DB31,... .095.5

<Axis>.drive.in.esrDcVoltageAlarmActive NC → PLC Bool
Extended stop and retract (ESR): DC link voltage is below the specified minimum level (p1248)
SINUMERIK ONE Basic Program LBP_Axis*.E_UDClessAlThreshold
SINUMERIK 840D sl DB31,... .095.1

<Axis>.drive.in.esrGeneratorOperationActive NC → PLC Bool
Extended stop and retract (ESR): generator operation is active
SINUMERIK 840D sl DB31,... .095.2

<Axis>.drive.in.esrSpeedBelowMin NC → PLC Bool
Extended stop and retract (ESR): actual speed is below specified minimum speed (p2161) - axis is a generator axis
SINUMERIK 840D sl DB31,... .095.3
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<Axis>.drive.in.posCtrlParameterSetNumber NC → PLC USInt
Number of the currently active position controller parameter set
SINUMERIK ONE Basic Program LBP_Axis*.E_ParS_A
SINUMERIK 840D sl DB31,... .069.0-2

<Axis>.drive.in.driveTestTraversRequested NC → PLC Bool
Traverse enable for the drive test is requested, as the requirements for traversing the axis are fulfilled
SINUMERIK ONE Basic Program LBP_Axis*.E_TravRequ
SINUMERIK 840D sl DB31,... .061.0

<Axis>.drive.in.driveCtrlActive NC → PLC Bool
Speed setpoint switchover: axis has taken over control of the drive
SINUMERIK ONE Basic Program LBP_Axis*.E_BitValCtrlOutChang0
SINUMERIK 840D sl DB31,... .096.5

<Axis>.drive.in.currentCtrlActive NC → PLC Bool
Current controller is active
SINUMERIK ONE Basic Program LBP_Axis*.E_CurrentContr
SINUMERIK 840D sl DB31,... .061.7

<Axis>.drive.out.enablePulses PLC → NC Bool
Enable the control pulses for the drive
SINUMERIK ONE Basic Program LBP_Axis*.A_PulseEnable
SINUMERIK 840D sl DB31,... .021.7

<Axis>.drive.out.releaseHoldingBrake PLC → NC Bool
Release the holding brake of the motor
SINUMERIK ONE Basic Program LBP_Axis*.A_HoldBrakeToOpen
SINUMERIK 840D sl DB31,... .020.5

<Axis>.drive.out.rapidStop PLC → NC Bool
Stop without ramp function generator (rapid stop with speed setpoint 0)
SINUMERIK 840D sl DB31,... .020.1

<Axis>.drive.out.disableSpeedCtrlIntegrator PLC → NC Bool
Speed controller: disable the integrator (I) component, only proportional (P) control will be active (PI → P)
SINUMERIK ONE Basic Program LBP_Axis*.A_IntegratDisable
SINUMERIK 840D sl DB31,... .021.6

<Axis>.drive.out.driveDataSetSelection PLC → NC USInt
Selection of the drive data set (1..maxNumDataSet)
SINUMERIK ONE Basic Program LBP_Axis*.A_ParA..C; A_MotA..B
SINUMERIK 840D sl DB31,... .021.0-2
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<Axis>.drive.out.motorDataSetSelection PLC → NC USInt
Selection of the motor data set (1..maxNumDataSet)
SINUMERIK 840D sl DB31,... .021.3-4

<Axis>.drive.out.motorChangeoverDone PLC → NC Bool
All necessary electrical and/or mechanical changeover operations (e.g. tool head change) have been completed
SINUMERIK ONE Basic Program LBP_Axis*.A_MotOK
SINUMERIK 840D sl DB31,... .021.5

<Axis>.drive.out.enableDriveTestTravers PLC → NC Bool
Traversing for the drive test is enabled
SINUMERIK ONE Basic Program LBP_Axis*.A_DriveEnable
SINUMERIK 840D sl DB31,... .001.0

<Axis>.drive.out.requestDriveCtrl PLC → NC Bool
Request takeover of drive control
SINUMERIK ONE Basic Program LBP_Axis*.A_ChangSetpOutAss0
SINUMERIK 840D sl DB31,... .024.5

<Axis>.spindle.in.mFuncNumber NC → PLC UInt
Specified M function (INT): regarded functions: 3/4 - spindle rotation left/right; 5 - spindle stop; 19 - spindle stop at specified 
angle; 70 - spindle as axis
SINUMERIK ONE Basic Program LBP_Axis*.E_MFunct
SINUMERIK 840D sl DB31,... .086.0

<Axis>.spindle.in.sFuncValue NC → PLC Real
Specified S function value (REAL): spindle speed in rotations per mintute (rpm) or constant cutting rate in rotations per minute, 
depending on selected mode (G97 or G96)
SINUMERIK ONE Basic Program LBP_Axis*.E_SFunct
SINUMERIK 840D sl DB31,... .088.0

<Axis>.spindle.in.requestedGearStageNumber NC → PLC USInt
Number of the requested gear stage (1..5)
SINUMERIK ONE Basic Program LBP_Axis*.E_SetpGearA..C
SINUMERIK 840D sl DB31,... .082.0-2

<Axis>.spindle.in.gearChangeoverRequested NC → PLC Bool
Gear changeover is requested
SINUMERIK ONE Basic Program LBP_Axis*.E_GearChange
SINUMERIK 840D sl DB31,... .082.3
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<Axis>.spindle.in.speedLimitationExceeded NC → PLC Bool
Actual speed has exceeded the specified limitation (MD35100 $MA_SPIND_VELO_LIMIT) and tolerance (MD35150 
$MA_SPIND_DES_VELO_TOL)
SINUMERIK ONE Basic Program LBP_Axis*.E_SpeedLimit
SINUMERIK 840D sl DB31,... .083.0

<Axis>.spindle.in.speedSetpointBelowMin NC → PLC Bool
Setpoint speed has fallen below the minimum speed limit programmed with G25 (SD43210 $SA_SPIND_MIN_VELO_G25) or 
set for each gear stage (MD35140 $MA_GEAR_STEP_MIN_VELO_LIMIT)
SINUMERIK ONE Basic Program LBP_Axis*.E_SetSpeedIncreased
SINUMERIK 840D sl DB31,... .083.2

<Axis>.spindle.in.speedSetpointAboveMax NC → PLC Bool
Setpoint speed has exceeded the maximum speed limit programmed with G26 (SD43220 $SA_SPIND_MAX_VELO_G26)
SINUMERIK ONE Basic Program LBP_Axis*.E_SetSpeedLimit
SINUMERIK 840D sl DB31,... .083.1

<Axis>.spindle.in.speedSetpointReached NC → PLC Bool
Speed setpoint tolerance range reached (MD35150 $MA_SPIND_DES_VELO_TOL)
SINUMERIK ONE Basic Program LBP_Axis*.E_SetRange
SINUMERIK 840D sl DB31,... .083.5

<Axis>.spindle.in.cwRotActive NC → PLC Bool
Actual direction of rotation: 0 - counterclockwise; 1 - clockwise
SINUMERIK ONE Basic Program LBP_Axis*.E_ActRotRight
SINUMERIK 840D sl DB31,... .083.7

<Axis>.spindle.in.constantCuttingSpeedActive NC → PLC Bool
Constant cutting speed: spindle speed is controlled to compensate the change of workpiece diameter
SINUMERIK ONE Basic Program LBP_Axis*.E_ConstCuttSpeed
SINUMERIK 840D sl DB31,... .084.0

<Axis>.spindle.in.rigidTappingActive NC → PLC Bool
Rigid tapping without compensating chuck is active
SINUMERIK ONE Basic Program LBP_Axis*.E_Tapping
SINUMERIK 840D sl DB31,... .084.3

<Axis>.spindle.in.syncModeActive NC → PLC Bool
Spindle is in synchronous mode
SINUMERIK ONE Basic Program LBP_Axis*.E_SyncMode
SINUMERIK 840D sl DB31,... .084.4
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<Axis>.spindle.in.posModeActive NC → PLC Bool
Spindle is in positioning mode
SINUMERIK ONE Basic Program LBP_Axis*.E_PosMode
SINUMERIK 840D sl DB31,... .084.5

<Axis>.spindle.in.oscillModeActive NC → PLC Bool
Spindle is in oscillation mode
SINUMERIK ONE Basic Program LBP_Axis*.E_OscillMode
SINUMERIK 840D sl DB31,... .084.6

<Axis>.spindle.in.ctrlModeActive NC → PLC Bool
Spindle is in speed control mode (initiated by e.g. M03/M04/M05)
SINUMERIK ONE Basic Program LBP_Axis*.E_ContrMode
SINUMERIK 840D sl DB31,... .084.7

<Axis>.spindle.in.toolWithDynLimitationActive NC → PLC Bool
Currently clamped tool has dynamic response limitations
SINUMERIK ONE Basic Program LBP_Axis*.E_ToolDynLimit
SINUMERIK 840D sl DB31,... .085.0

<Axis>.spindle.in.inPos NC → PLC Bool
Spindle is in position
SINUMERIK ONE Basic Program LBP_Axis*.E_SpInPosition
SINUMERIK 840D sl DB31,... .085.5

<Axis>.spindle.in.smi24 NC → PLC  
Incoming SMI24 WEISS spindle-specific sensor signals

<Axis>.spindle.in.smi24.sensorsPresent NC → PLC Bool
SMI24: sensors present
SINUMERIK ONE Basic Program LBP_Axis*.E_SensorAv
SINUMERIK 840D sl DB31,... .132.0

<Axis>.spindle.in.smi24.speedLimited NC → PLC Bool
SMI24: analog measurement is quantized (r5001) and speed is limited (p5043)
SINUMERIK 840D sl DB31,... .133.2

<Axis>.spindle.in.smi24.sensorS1Present NC → PLC Bool
SMI24: sensor S1 (analog measurement of clamping system) is present
SINUMERIK ONE Basic Program LBP_Axis*.E_S1aMeasARod
SINUMERIK 840D sl DB31,... .132.1
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<Axis>.spindle.in.smi24.sensorS1Value NC → PLC UInt
SMI24: sensor S1 (analog measurement of clamping system) raw value
SINUMERIK ONE Basic Program LBP_Axis*.E_AnalogSensor
SINUMERIK 840D sl DB31,... .136.0-137.7

<Axis>.spindle.in.smi24.sensorS1StateNumber NC → PLC UInt
SMI24: sensor S1 (analog measurement of clamping system) quantized state (0..11)
SINUMERIK ONE Basic Program LBP_Axis*.E_ClampingState
SINUMERIK 840D sl DB31,... .134.0-135.7

<Axis>.spindle.in.smi24.sensorS4Present NC → PLC Bool
SMI24: sensor S4 (piston in end position) is present
SINUMERIK ONE Basic Program LBP_Axis*.E_S4dPistonStopP
SINUMERIK 840D sl DB31,... .132.4

<Axis>.spindle.in.smi24.sensorS4Actuated NC → PLC Bool
SMI24: sensor S4 (piston in end position) is active
SINUMERIK ONE Basic Program LBP_Axis*.E_S4PistonStopP
SINUMERIK 840D sl DB31,... .138.4

<Axis>.spindle.in.smi24.sensorS5Present NC → PLC Bool
SMI24: sensor S5 (motor shaft in position) is present
SINUMERIK ONE Basic Program LBP_Axis*.E_S5dAngleShaft
SINUMERIK 840D sl DB31,... .132.5

<Axis>.spindle.in.smi24.sensorS5Actuated NC → PLC Bool
SMI24: sensor S5 (motor shaft in position) is active
SINUMERIK ONE Basic Program LBP_Axis*.E_S5AngleShaft
SINUMERIK 840D sl DB31,... .138.5

<Axis>.spindle.in.smi24.sensorS6Present NC → PLC Bool
SMI24: sensor S6 (temperature) is present
SINUMERIK ONE Basic Program LBP_Axis*.E_S6Temp
SINUMERIK 840D sl DB31,... .132.6

<Axis>.oscillation.in.active NC → PLC Bool
Oscillation mode is active
SINUMERIK ONE Basic Program LBP_Axis*.E_Oscill
SINUMERIK 840D sl DB31,... .100.7

<Axis>.oscillation.in.disabled NC → PLC Bool
Switchover to oscillation mode is disabled
SINUMERIK ONE Basic Program LBP_Axis*.E_StopOscill
SINUMERIK 840D sl DB31,... .100.3
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<Axis>.oscillation.in.error NC → PLC Bool
An error occured in oscillation mode
SINUMERIK ONE Basic Program LBP_Axis*.E_ErrorOscill
SINUMERIK 840D sl DB31,... .100.4

<Axis>.oscillation.in.motionActive NC → PLC Bool
Oscillation motion is active
SINUMERIK ONE Basic Program LBP_Axis*.E_OscillMotion
SINUMERIK 840D sl DB31,... .100.6

<Axis>.oscillation.in.externalReversalActive NC → PLC Bool
External oscillation reversal is active
SINUMERIK ONE Basic Program LBP_Axis*.E_OscillAxExtRev
SINUMERIK 840D sl DB31,... .100.2

<Axis>.oscillation.in.sparkingOutActive NC → PLC Bool
Sparking-out is active
SINUMERIK ONE Basic Program LBP_Axis*.E_SparkOut
SINUMERIK 840D sl DB31,... .100.5

<Axis>.spindle.out.ovrFactor PLC → NC USInt
Override factor which controls the speed of the spindle. It is determined, for example, by the MCP spindle override dial
SINUMERIK ONE Basic Program LBP_Axis*.A_SpOR
SINUMERIK 840D sl DB31,... .019.0

<Axis>.spindle.out.gearStageSelection PLC → NC USInt
Selection of the actual gear stage (1..5)
SINUMERIK ONE Basic Program LBP_Axis*.A_ActGearA..C
SINUMERIK 840D sl DB31,... .016.0-2

<Axis>.spindle.out.gearChangeoverDone PLC → NC Bool
Gear has changed over
SINUMERIK ONE Basic Program LBP_Axis*.A_GearChangeOv
SINUMERIK 840D sl DB31,... .016.3

<Axis>.spindle.out.resyncEnc1 PLC → NC Bool
Request resynchronization of measuring system 1 of the spindle
SINUMERIK ONE Basic Program LBP_Axis*.A_Sp1Syn
SINUMERIK 840D sl DB31,... .016.4

<Axis>.spindle.out.resyncEnc2 PLC → NC Bool
Request resynchronization of measuring system 2 of the spindle
SINUMERIK ONE Basic Program LBP_Axis*.A_Sp2Syn
SINUMERIK 840D sl DB31,... .016.5
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<Axis>.spindle.out.resyncEnc1ForPos PLC → NC Bool
Request resynchronization of measuring system 1 of the spindle before positioning the spindle
SINUMERIK ONE Basic Program LBP_Axis*.A_Sp1SynP
SINUMERIK 840D sl DB31,... .017.4

<Axis>.spindle.out.resyncEnc2ForPos PLC → NC Bool
Request resynchronization of measuring system 2 of the spindle before positioning the spindle
SINUMERIK ONE Basic Program LBP_Axis*.A_Sp2SynP
SINUMERIK 840D sl DB31,... .017.5

<Axis>.spindle.out.disableSpeedMonitor PLC → NC Bool
Disable speed monitoring during a gear changeover
SINUMERIK ONE Basic Program LBP_Axis*.A_NoMonitorGear
SINUMERIK 840D sl DB31,... .016.6

<Axis>.spindle.out.deleteSValue PLC → NC Bool
Delete S value: the spindle is slowed down to standstill according to the specified deceleration ramp
SINUMERIK ONE Basic Program LBP_Axis*.A_DeleteS
SINUMERIK 840D sl DB31,... .016.7

<Axis>.spindle.out.useFeedrateOvr PLC → NC Bool
Use the feedrate override for the spindle speed control
SINUMERIK ONE Basic Program LBP_Axis*.A_FD_ORSp
SINUMERIK 840D sl DB31,... .017.0

<Axis>.spindle.out.invertM3M4 PLC → NC Bool
Invert M03/M04: the motor will rotate in the opposite direction
SINUMERIK ONE Basic Program LBP_Axis*.A_M3M4Inv
SINUMERIK 840D sl DB31,... .017.6

<Axis>.spindle.out.stop PLC → NC Bool
Stop spindle motion
SINUMERIK ONE Basic Program LBP_Axis*.A_StopSpindle
SINUMERIK 840D sl DB31,... .030.0

<Axis>.spindle.out.startCw PLC → NC Bool
Start the spindle in clockwise direction
SINUMERIK ONE Basic Program LBP_Axis*.A_StartCW
SINUMERIK 840D sl DB31,... .030.1

<Axis>.spindle.out.startCcw PLC → NC Bool
Start the spindle in counter-clockwise direction
SINUMERIK ONE Basic Program LBP_Axis*.A_StartCCW
SINUMERIK 840D sl DB31,... .030.2
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<Axis>.spindle.out.autoGearStageChange PLC → NC Bool
Activate automatic gear stage changeover
SINUMERIK ONE Basic Program LBP_Axis*.A_AutoGearStep
SINUMERIK 840D sl DB31,... .030.3

<Axis>.spindle.out.startPosOperation PLC → NC Bool
Spindle start positioning
SINUMERIK ONE Basic Program LBP_Axis*.A_PosSpindle
SINUMERIK 840D sl DB31,... .030.4

<Axis>.spindle.out.oscillEnable PLC → NC Bool
Enable oscillation motion for the spindle
SINUMERIK ONE Basic Program LBP_Axis*.A_OscilSpeed
SINUMERIK 840D sl DB31,... .018.5

<Axis>.spindle.out.oscillRequest PLC → NC Bool
Request oscillation control by PLC
SINUMERIK ONE Basic Program LBP_Axis*.A_OscilPLC
SINUMERIK 840D sl DB31,... .018.4

<Axis>.spindle.out.oscillSetDirCcw PLC → NC Bool
Set oscillation direction to "counter-clockwise"
SINUMERIK ONE Basic Program LBP_Axis*.A_SetRotDirectLeft
SINUMERIK 840D sl DB31,... .018.7

<Axis>.spindle.out.oscillSetDirCw PLC → NC Bool
Set oscillation direction to "clockwise"
SINUMERIK ONE Basic Program LBP_Axis*.A_SetRotDirectRight
SINUMERIK 840D sl DB31,... .018.6

<Axis>.oscillation.out.externalReversal PLC → NC Bool
Stop oscillation motion and traverse the oscillation axis in the opposite direction
SINUMERIK ONE Basic Program LBP_Axis*.A_OscillAxExtRev
SINUMERIK 840D sl DB31,... .028.0

<Axis>.oscillation.out.selectReversalPoint PLC → NC Bool
Select reversal point: 0 - first reversal point; 1 - second reversal point
SINUMERIK ONE Basic Program LBP_Axis*.A_SetRP
SINUMERIK 840D sl DB31,... .028.3

<Axis>.oscillation.out.activateReversalPoint PLC → NC Bool
Activate the selected reversal point
SINUMERIK ONE Basic Program LBP_Axis*.A_ChangeRP
SINUMERIK 840D sl DB31,... .028.4
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<Axis>.oscillation.out.stopAtNextReversalPoint PLC → NC Bool
Stop at the next reversal point
SINUMERIK ONE Basic Program LBP_Axis*.A_StopRP
SINUMERIK 840D sl DB31,... .028.5

<Axis>.coupling.in.gantryActive NC → PLC Bool
Gantry: axis is part of a gantry system
SINUMERIK ONE Basic Program LBP_Axis*.E_GantAxis
SINUMERIK 840D sl DB31,... .101.7

<Axis>.coupling.in.gantryLeadingActive NC → PLC Bool
Gantry: axis is a leading axis
SINUMERIK ONE Basic Program LBP_Axis*.E_GantLeadAxis
SINUMERIK 840D sl DB31,... .101.6

<Axis>.coupling.in.gantrySyncRunReady NC → PLC Bool
Gantry: synchronization run is ready to be started
SINUMERIK ONE Basic Program LBP_Axis*.E_SynRunStart
SINUMERIK 840D sl DB31,... .101.4

<Axis>.coupling.in.gantrySyncOk NC → PLC Bool
Gantry: all axes of the system are synchronized
SINUMERIK ONE Basic Program LBP_Axis*.E_GantGroupSyn
SINUMERIK 840D sl DB31,... .101.5

<Axis>.coupling.in.gantryWarningLimitExceeded NC → PLC Bool
Gantry: warning threshold has been exceeded
SINUMERIK ONE Basic Program LBP_Axis*.E_GantWarn
SINUMERIK 840D sl DB31,... .101.3

<Axis>.coupling.in.gantryCutOffLimitExceeded NC → PLC Bool
Gantry: cut-off limit has been exceeded
SINUMERIK ONE Basic Program LBP_Axis*.E_GantCOLimit
SINUMERIK 840D sl DB31,... .101.2

<Axis>.coupling.in.msActive NC → PLC Bool
Main/Sub: coupling is active
SINUMERIK ONE Basic Program LBP_Axis*.E_MS
SINUMERIK 840D sl DB31,... .096.7

<Axis>.coupling.in.msCompCtrlActive NC → PLC Bool
Main/Sub: torque compensation controller is active
SINUMERIK ONE Basic Program LBP_Axis*.E_MSCompContr
SINUMERIK 840D sl DB31,... .096.4
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<Axis>.coupling.in.msSpeedDifferenceCoarseReached NC → PLC Bool
Main/Sub: speed difference is within coarse tolerance range (MD37270 $MS_VELO_TOL_COARSE)
SINUMERIK ONE Basic Program LBP_Axis*.E_MSCoarse
SINUMERIK 840D sl DB31,... .096.3

<Axis>.coupling.in.msSpeedDifferenceFineReached NC → PLC Bool
Main/Sub: speed difference is within fine tolerance range (MD37272 $MS_VELO_TOL_FINE)
SINUMERIK ONE Basic Program LBP_Axis*.E_MSFine
SINUMERIK 840D sl DB31,... .096.2

<Axis>.coupling.in.mcsCouplingActive NC → PLC Bool
MCS coupling: coupling is active
SINUMERIK 840D sl DB31,... .097.1

<Axis>.coupling.in.mcsFollowingAxisModeActive NC → PLC Bool
MCS coupling: axis is the following axis
SINUMERIK 840D sl DB31,... .097.0

<Axis>.coupling.in.mcsMirroringActive NC → PLC Bool
MCS coupling: mirroring is active
SINUMERIK 840D sl DB31,... .097.2

<Axis>.coupling.in.mcsOffsetChanged NC → PLC Bool
MCS coupling: offset has changed
SINUMERIK 840D sl DB31,... .097.3

<Axis>.coupling.in.leadingSpindleActive NC → PLC Bool
Generic coupling: spindle is a leading spindle
SINUMERIK ONE Basic Program LBP_Axis*.E_MasterSp
SINUMERIK 840D sl DB31,... .099.0

<Axis>.coupling.in.followingSpindleActive NC → PLC Bool
Generic coupling: spindle is a following spindle
SINUMERIK ONE Basic Program LBP_Axis*.E_SlaveSp
SINUMERIK 840D sl DB31,... .099.1

<Axis>.coupling.in.syncSpindleCtrlMode NC → PLC Bool
Synchronous spindle coupling: following spindle is controlled corresponding to the leading spindle: 0 - setpoint, 1 - actual value 
(MD21310 $MC_COUPLING_MODE_1)
SINUMERIK ONE Basic Program LBP_Axis*.E_ActValCoupling
SINUMERIK 840D sl DB31,... .098.2
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<Axis>.coupling.in.syncCoarseReached NC → PLC Bool
Generic coupling: difference between actual value and setpoint (position or speed) has reached "Tolerance range coarse" 
(MD37200 $MA_COUPLE_POS_TOL_COARSE, MD37220 $MA_COUPLE_VELO_TOL_COARSE)
SINUMERIK ONE Basic Program LBP_Axis*.E_SyncronCoarse
SINUMERIK 840D sl DB31,... .098.1

<Axis>.coupling.in.syncFineReached NC → PLC Bool
Generic coupling: difference between actual value and setpoint (position or speed) has reached "Tolerance range fine" 
(MD37210 $MA_COUPLE_POS_TOL_FINE, MD37230 $MA_COUPLE_VELO_TOL_FINE)
SINUMERIK ONE Basic Program LBP_Axis*.E_SyncronFine
SINUMERIK 840D sl DB31,... .098.0

<Axis>.coupling.in.syncCoarse2Reached NC → PLC Bool
Generic coupling: synchronous run for actual position control has reached "Tolerance range coarse" (MD37202 $MA_COU‐
PLE_POS_TOL_COARSE_2)
SINUMERIK ONE Basic Program LBP_Axis*.E_Syncron2Coarse
SINUMERIK 840D sl DB31,... .103.5

<Axis>.coupling.in.syncFine2Reached NC → PLC Bool
Generic coupling: synchronous run has reached "Tolerance range fine" for actual position control (MD37212 $MA_COU‐
PLE_POS_TOL_FINE_2)
SINUMERIK ONE Basic Program LBP_Axis*.E_Syncron2Fine
SINUMERIK 840D sl DB31,... .103.4

<Axis>.coupling.in.motionOverlaid NC → PLC Bool
Generic coupling: additional overlays are active with following spindle (e.g. start angle offset between leading and following 
spindle)
SINUMERIK ONE Basic Program LBP_Axis*.E_OverlayMotion
SINUMERIK 840D sl DB31,... .098.4

<Axis>.coupling.in.correctionActive NC → PLC Bool
Generic coupling: synchronism override is active
SINUMERIK ONE Basic Program LBP_Axis*.E_SyncRunCorrIncl
SINUMERIK 840D sl DB31,... .103.0

<Axis>.coupling.in.correctionDone NC → PLC Bool
Generic coupling: run correction tracked ($AA_COUP_CORR)
SINUMERIK ONE Basic Program LBP_Axis*.E_SyncRunCorrDOut
SINUMERIK 840D sl DB31,... .099.2

<Axis>.coupling.in.processActive NC → PLC Bool
Generic coupling: synchronization is active
SINUMERIK ONE Basic Program LBP_Axis*.E_Sync
SINUMERIK 840D sl DB31,... .099.4
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<Axis>.coupling.in.maxSpeedReached NC → PLC Bool
Generic coupling: maximum speed has been reached
SINUMERIK ONE Basic Program LBP_Axis*.E_MSR
SINUMERIK 840D sl DB31,... .099.5

<Axis>.coupling.in.maxAccelReached NC → PLC Bool
Generic coupling: maximum acceleration has been reached
SINUMERIK ONE Basic Program LBP_Axis*.E_MAR
SINUMERIK 840D sl DB31,... .099.6

<Axis>.coupling.in.speedThresholdReached NC → PLC Bool
Generic coupling: following spindle has reached or exceeded the speed warning threshold
SINUMERIK ONE Basic Program LBP_Axis*.E_SWL
SINUMERIK 840D sl DB31,... .098.5

<Axis>.coupling.in.accelThresholdReached NC → PLC Bool
Generic coupling: following spindle has reached or exceeded the acceleration warning threshold
SINUMERIK ONE Basic Program LBP_Axis*.E_AWL
SINUMERIK 840D sl DB31,... .098.6

<Axis>.coupling.in.accelReached NC → PLC Bool
Generic coupling: following axis has reached or exceeded the minimum value to be displayed for "Accelerate axis" (MD37560 
$MA_EG_ACC_TOL)
SINUMERIK ONE Basic Program LBP_Axis*.E_AxisAccel
SINUMERIK 840D sl DB31,... .099.3

<Axis>.coupling.out.gantryStartSyncRun PLC → NC Bool
Gantry: start synchronization run
SINUMERIK ONE Basic Program LBP_Axis*.A_StartGantSynRun
SINUMERIK 840D sl DB31,... .029.4

<Axis>.coupling.out.gantryDisableSync PLC → NC Bool
Gantry: disable automatic synchronization
SINUMERIK ONE Basic Program LBP_Axis*.A_NoAutoSync
SINUMERIK 840D sl DB31,... .029.5

<Axis>.coupling.out.msActivate PLC → NC Bool
Main/Sub: activate coupling
SINUMERIK ONE Basic Program LBP_Axis*.A_MS
SINUMERIK 840D sl DB31,... .024.7
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<Axis>.coupling.out.msTorqueComp PLC → NC Bool
Main/Sub: request activation of the torque compensation controller
SINUMERIK ONE Basic Program LBP_Axis*.A_TorqComp
SINUMERIK 840D sl DB31,... .024.4

<Axis>.coupling.out.mcsDecouple PLC → NC Bool
MCS coupling: request deactivation of the coupling
SINUMERIK 840D sl DB31,... .024.2

<Axis>.coupling.out.mcsCollisionProtection PLC → NC Bool
MCS coupling: request collision protection for the axis pair
SINUMERIK 840D sl DB31,... .024.3

<Axis>.coupling.out.syncSpindleResync PLC → NC Bool
Synchronous spindle coupling: new synchronization: restore programmed offset ($P_COUP_OFFS)
SINUMERIK ONE Basic Program LBP_Axis*.A_Resynchronize
SINUMERIK 840D sl DB31,... .031.4

<Axis>.coupling.out.syncSpindleSyncDisable PLC → NC Bool
Synchronous spindle coupling: PLC blocks synchronization motion for the following spindle specified by offset programming
SINUMERIK ONE Basic Program LBP_Axis*.A_DisSync
SINUMERIK 840D sl DB31,... .031.5

<Axis>.coupling.out.syncCorrection PLC → NC Bool
Generic coupling: request correction of synchronous operation
SINUMERIK ONE Basic Program LBP_Axis*.A_Tracksync
SINUMERIK 840D sl DB31,... .031.6

<Axis>.coupling.out.syncResetCorrection PLC → NC Bool
Generic coupling: delete synchronization correction
SINUMERIK ONE Basic Program LBP_Axis*.A_DelSyncRunCorr
SINUMERIK 840D sl DB31,... .031.7

<Axis>.coupling.out.enableFollowOverlay PLC → NC Bool
Generic coupling: enable following axis overlay
SINUMERIK ONE Basic Program LBP_Axis*.A_FollowAxOv
SINUMERIK 840D sl DB31,... .026.4

<Axis>.plcCtrl.in.plcCtrlActive NC → PLC Bool
PLC-controlled axis: axis is controlled from PLC for autonomous single-axis operations
SINUMERIK ONE Basic Program LBP_Axis*.E_PLCCtrlAx
SINUMERIK 840D sl DB31,... .063.1
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<Axis>.plcCtrl.in.stopped NC → PLC Bool
PLC-controlled axis: axis is stopped
SINUMERIK ONE Basic Program LBP_Axis*.E_AxStop
SINUMERIK 840D sl DB31,... .063.2

<Axis>.plcCtrl.in.resetDone NC → PLC Bool
PLC-controlled axis: axis reset executed
SINUMERIK ONE Basic Program LBP_Axis*.E_AxReset
SINUMERIK 840D sl DB31,... .063.0

<Axis>.plcCtrl.in.plcCtrlPermanent NC → PLC Bool
Axis is permanently PLC-controlled $MA_BASE_FUNCTION_MASK = 0x20 bit5=1
SINUMERIK ONE Basic Program LBP_Axis*.E_PLCAxDedic
SINUMERIK 840D sl DB31,... .071.7

<Axis>.plcCtrl.out.requestPlcCtrl PLC → NC Bool
Request PLC control for autonomous single-axis operations
SINUMERIK ONE Basic Program LBP_Axis*.A_PLCAxis
SINUMERIK 840D sl DB31,... .028.7

<Axis>.plcCtrl.out.stop PLC → NC Bool
PLC-controlled axis: stop the axis along deceleration ramp
SINUMERIK ONE Basic Program LBP_Axis*.A_Stop
SINUMERIK 840D sl DB31,... .028.6

<Axis>.plcCtrl.out.reset PLC → NC Bool
PLC-controlled axis: request reset
SINUMERIK ONE Basic Program LBP_Axis*.A_AxReset
SINUMERIK 840D sl DB31,... .028.1

<Axis>.plcCtrl.out.resume PLC → NC Bool
PLC-controlled axis: request resumption of the interrupted traversing motion
SINUMERIK ONE Basic Program LBP_Axis*.A_AxResume
SINUMERIK 840D sl DB31,... .028.2

<Axis>.safetyInfoChan.in.slaActive NC → PLC Bool
Safety Function Safely Limited Acceleration active
SINUMERIK ONE Basic Program LBP_Axis*.SLA_Sel
SINUMERIK 840D sl DB31,... .164.0

<Axis>.safetyInfoChan.in.slsBit0Active NC → PLC Bool
One of the four SLS limits is active; operates together with bit 0
SINUMERIK ONE Basic Program LBP_Axis*.SLS_LimBit0_Sel
SINUMERIK 840D sl DB31,... .164.1
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<Axis>.safetyInfoChan.in.slsBit1Active NC → PLC Bool
One of the four SLS limits is active; operates together with bit 1
SINUMERIK ONE Basic Program LBP_Axis*.SLS_LimBit1_Sel
SINUMERIK 840D sl DB31,... .164.2

<Axis>.safetyInfoChan.in.esrRetractRequested NC → PLC Bool
ESR retract requested
SINUMERIK ONE Basic Program LBP_Axis*.ESR_Req
SINUMERIK 840D sl DB31,... .164.6

<Axis>.safetyInfoChan.in.safetyMessageActive NC → PLC Bool
Safety message present
SINUMERIK ONE Basic Program LBP_Axis*.SF_Message_Act
SINUMERIK 840D sl DB31,... .164.7

<Axis>.safetyInfoChan.in.stoActive NC → PLC Bool
Safety function Safe Torque Off active
SINUMERIK ONE Basic Program LBP_Axis*.STO_Act
SINUMERIK 840D sl DB31,... .165.0

<Axis>.safetyInfoChan.in.ss1Active NC → PLC Bool
Safety Function Safe Stop 1 active
SINUMERIK ONE Basic Program LBP_Axis*.SS1_Act
SINUMERIK 840D sl DB31,... .165.1

<Axis>.safetyInfoChan.in.ss2Active NC → PLC Bool
Safety Function Safe Stop 2 active
SINUMERIK ONE Basic Program LBP_Axis*.SS2_Act
SINUMERIK 840D sl DB31,... .165.2

<Axis>.safetyInfoChan.in.sosActive NC → PLC Bool
Safety Function Safe Operating Stop active
SINUMERIK ONE Basic Program LBP_Axis*.SOS_Act
SINUMERIK 840D sl DB31,... .165.3

<Axis>.safetyInfoChan.in.slsActive NC → PLC Bool
Safety Function Safely Limited Speed active
SINUMERIK ONE Basic Program LBP_Axis*.SLS_Act
SINUMERIK 840D sl DB31,... .165.4

<Axis>.safetyInfoChan.in.sosSelected NC → PLC Bool
Safety Function Safe Operating Stop selected (not active yet)
SINUMERIK ONE Basic Program LBP_Axis*.SOS_Sel
SINUMERIK 840D sl DB31,... .165.5
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<Axis>.safetyInfoChan.in.slsSelected NC → PLC Bool
Safety Function Safely Limited Speed selected (not active yet)
SINUMERIK ONE Basic Program LBP_Axis*.SLS_Sel
SINUMERIK 840D sl DB31,... .165.6

<Axis>.safetyInfoChan.in.safetyFaultActive NC → PLC Bool
Internal event occurred (safety error in SINAMICS)
SINUMERIK ONE Basic Program LBP_Axis*.InternalEvent
SINUMERIK 840D sl DB31,... .165.7

<Axis>.safetyInfoChan.in.sdiPositiveSelected NC → PLC Bool
Safety Function Safe Direction (positive direction) selected (not active yet)
SINUMERIK ONE Basic Program LBP_Axis*.SDI_P_Sel
SINUMERIK 840D sl DB31,... .166.0

<Axis>.safetyInfoChan.in.sdiNegativeSelected NC → PLC Bool
Safety Function Safe Direction (negative direction) selected (not active yet)
SINUMERIK ONE Basic Program LBP_Axis*.SDI_N_Sel
SINUMERIK 840D sl DB31,... .166.1

<Axis>.safetyInfoChan.in.testStopActive NC → PLC Bool
Test stop active
SINUMERIK ONE Basic Program LBP_Axis*.TestStopAct
SINUMERIK 840D sl DB31,... .166.4

<Axis>.safetyInfoChan.in.testStopRequired NC → PLC Bool
Test stop required
SINUMERIK ONE Basic Program LBP_Axis*.TestStopReq
SINUMERIK 840D sl DB31,... .166.5

<Axis>.safetyInfoChan.in.slpRangeSelected NC → PLC Bool
TRUE: SLP position range 2 selected; FALSE:  SLP position range 1 is selected
SINUMERIK ONE Basic Program LBP_Axis*.SLP_LimBit0_Sel
SINUMERIK 840D sl DB31,... .167.4

<Axis>.safetyInfoChan.in.slpSelectedAndUserAgreement NC → PLC Bool
SLP selected and user agreement set
SINUMERIK ONE Basic Program LBP_Axis*.SLP_Sel
SINUMERIK 840D sl DB31,... .167.7

<Axis>.safetyInfoChan.in.slsLimit NC → PLC DInt
SLS speed limit with 32-bit resolution and sign bit
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<Axis>.safetyInfoChan.in.ss2eActive NC → PLC Bool
Safety Function SS2E active
SINUMERIK ONE Basic Program LBP_Axis*.SLS_LimBit0_Sel
SINUMERIK 840D sl DB31,... .172.3

<Axis>.safetyInfoChan.in.ss2esrActive NC → PLC Bool
Safe Stop 2 Extended Stop and Retract (SS2ESR) active
SINUMERIK ONE Basic Program LBP_Axis*.SLS_LimBit1_Sel
SINUMERIK 840D sl DB31,... .172.4

<Axis>.safetyInfoChan.in.acceptanceTestSlpSelected NC → PLC Bool
Acceptance test SLP selected
SINUMERIK ONE Basic Program LBP_Axis*.ESR_Req
SINUMERIK 840D sl DB31,... .172.6

<Axis>.safetyInfoChan.in.acceptanceTestModeSelected NC → PLC Bool
Acceptance test mode selected
SINUMERIK ONE Basic Program LBP_Axis*.SF_Message_Act
SINUMERIK 840D sl DB31,... .172.7

<Axis>.safetyInfoChan.in.brakeTest NC → PLC Bool
Brake test selected
SINUMERIK ONE Basic Program LBP_Axis*.STO_Act
SINUMERIK 840D sl DB31,... .173.0

<Axis>.safetyInfoChan.in.setpointInput NC → PLC Bool
Setpoint specification for the drive: from SBT function or from external source (controller)
SINUMERIK ONE Basic Program LBP_Axis*.SS1_Act
SINUMERIK 840D sl DB31,... .173.1

<Axis>.safetyInfoChan.in.activeBrake NC → PLC Bool
TRUE: Test brake 2 active; FALSE: Test brake 1 active
SINUMERIK ONE Basic Program LBP_Axis*.SS2_Act
SINUMERIK 840D sl DB31,... .173.2

<Axis>.safetyInfoChan.in.brakeTestActive NC → PLC Bool
Brake test active
SINUMERIK ONE Basic Program LBP_Axis*.SOS_Act
SINUMERIK 840D sl DB31,... .173.3

<Axis>.safetyInfoChan.in.brakeTestResult NC → PLC Bool
TRUE: Brake test successful; FALSE: Brake test error
SINUMERIK ONE Basic Program LBP_Axis*.SLS_Act
SINUMERIK 840D sl DB31,... .173.4
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<Axis>.safetyInfoChan.in.brakeTestCompleted NC → PLC Bool
TRUE: Brake test completed; FALSE: Brake test incomplete
SINUMERIK ONE Basic Program LBP_Axis*.SOS_Sel
SINUMERIK 840D sl DB31,... .173.5

<Axis>.safetyInfoChan.in.externalBrakeRequested NC → PLC Bool
TRUE: Closed brake; FALSE: Open brake
SINUMERIK ONE Basic Program LBP_Axis*.SLS_Sel
SINUMERIK 840D sl DB31,... .173.6

<Axis>.safetyInfoChan.in.currentLoadSign NC → PLC Bool
Current load sign: TRUE: negative; FALSE: positive
SINUMERIK ONE Basic Program LBP_Axis*.InternalEvent
SINUMERIK 840D sl DB31,... .173.7

<Axis>.safetyCtrlChan.out.testStop PLC → NC Bool
Forced checking procedure (test stop) selected
SINUMERIK ONE Basic Program LBP_Axis*.TeststopStart
SINUMERIK 840D sl DB31,... .140.0

<Axis>.safetyCtrlChan.out.closeBrake PLC → NC Bool
Close internal brake
SINUMERIK ONE Basic Program LBP_Axis*.CloseBrake
SINUMERIK 840D sl DB31,... .140.5

<Axis>.safetyCtrlChan.out.selectBrakeTest PLC → NC Bool
Brake test selected
SINUMERIK ONE Basic Program LBP_Axis*.SelectionSBT
SINUMERIK 840D sl DB31,... .143.0

<Axis>.safetyCtrlChan.out.startBrakeTest PLC → NC Bool
Start of brake test requested
SINUMERIK ONE Basic Program LBP_Axis*.BT_Start
SINUMERIK 840D sl DB31,... .143.1

<Axis>.safetyCtrlChan.out.brakeSelection PLC → NC Bool
TRUE: Test brake 2 selected; FALSE: Test brake 1 selected
SINUMERIK ONE Basic Program LBP_Axis*.Brake_1_2
SINUMERIK 840D sl DB31,... .143.2

<Axis>.safetyCtrlChan.out.selectDirectionOfRotation PLC → NC Bool
TRUE: Negative direction selected; FALSE: Positive direction selected
SINUMERIK ONE Basic Program LBP_Axis*.DirOfROT
SINUMERIK 840D sl DB31,... .143.3
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<Axis>.safetyCtrlChan.out.selectTestSequence PLC → NC Bool
TRUE: Test sequence 2 selected; FALSE: Test sequence 1 selected
SINUMERIK ONE Basic Program LBP_Axis*.Testseq_1_2
SINUMERIK 840D sl DB31,... .143.4

<Axis>.safetyCtrlChan.out.externalBrakeClosed PLC → NC Bool
TRUE: External brake closed; FALSE: External brake open
SINUMERIK ONE Basic Program LBP_Axis*.BrakeClosed
SINUMERIK 840D sl DB31,... .143.5

<Axis>.interchange.in.requested NC → PLC Bool
Axis/spindle exchange requested
SINUMERIK ONE Basic Program LBP_Axis*.E_PLCType
SINUMERIK 840D sl DB31,... .068.4

<Axis>.interchange.in.possible NC → PLC Bool
Changing the axis/spindle is possible
SINUMERIK ONE Basic Program LBP_Axis*.E_ChPoss
SINUMERIK 840D sl DB31,... .068.5

<Axis>.interchange.in.neutralAxis NC → PLC Bool
Neutral axis/spindle
SINUMERIK ONE Basic Program LBP_Axis*.E_NeutrASp
SINUMERIK 840D sl DB31,... .068.6

<Axis>.interchange.in.assignedToPlc NC → PLC Bool
PLC axis/spindle
SINUMERIK ONE Basic Program LBP_Axis*.E_PLCASp
SINUMERIK 840D sl DB31,... .068.7

<Axis>.interchange.in.assignedChanNumber NC → PLC USInt
Number of channel to which NC axis is assigned (channel number or 0: neutral axis)
SINUMERIK ONE Basic Program LBP_Axis*.E_NCASpChanA..D
SINUMERIK 840D sl DB31,... .068.0-3

<Axis>.interchange.out.assignToChanSelection PLC → NC USInt
Assign NC axis to channel (channel number or 0: neutral axis)
SINUMERIK ONE Basic Program LBP_Axis*.A_NCASpChanA..D
SINUMERIK 840D sl DB31,... .008.0-3

<Axis>.interchange.out.assignToPlc PLC → NC Bool
Request PLC axis
SINUMERIK ONE Basic Program LBP_Axis*.A_PLCASp
SINUMERIK 840D sl DB31,... .008.7
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<Axis>.interchange.out.requireSwitchOver PLC → NC Bool
Edge change 0 → 1: activation of switchover
SINUMERIK ONE Basic Program LBP_Axis*.A_NCASpStrobe
SINUMERIK 840D sl DB31,... .008.4

<Axis>.safety.in.infoCtrlChanActive NC → PLC Bool
Connection via SIC is activated in the NCK (MD37950 $MA_SAFE_INFO_ENABLE, bit 0)
SINUMERIK ONE Basic Program LBP_Axis*.E_SI_Drv_SICSCC
SINUMERIK 840D sl DB31,... .070.5

<Axis>.safety.in.brakeTestModeEnabled NC → PLC Bool
Axis is enabled for brake test
SINUMERIK ONE Basic Program LBP_Axis*.E_BrakeTest
SINUMERIK 840D sl DB31,... .071.0

<Axis>.safety.out.enableBrakeTestMode PLC → NC Bool
SAFETY Integrated (SI): start the brake test
SINUMERIK ONE Basic Program LBP_Axis*.A_StartBrakeTest
SINUMERIK 840D sl DB31,... .011.0

<Axis>.safety.out.activateBrakeRampForSs2e PLC → NC Bool
Braking with NCK ramp on selection of SS2E (MD36959 MA_SAFE_BRAKE_RAMP_TIME)
SINUMERIK ONE Basic Program LBP_Axis*.A_ActivateBrakeRampForSs2e
SINUMERIK 840D sl DB31,... .034.3

<Axis>.safety.out.setpointLimitSelection PLC → NC USInt
Selection of weighting factor of the speed setpoint limitation (0..3) ( MD36933 $MA_SAFE_DES_VELO_LIMIT )
SINUMERIK ONE Basic Program LBP_Axis*.A_SI_SetpLimBit0
SINUMERIK 840D sl DB31,... .034.0-1

12.2.3 NCK_typeChan

<Chan>.config   
Configuration data of the channel

<Chan>.basic   
General signals of the channel

<Chan>.gCommandGroup NC → PLC  
G command group signals
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<Chan>.geoAxis1   
Signals of geometry axis 1
SINUMERIK ONE Basic Program LBP_Chan*.E_Geo[1]

<Chan>.geoAxis2   
Signals of geometry axis 2
SINUMERIK ONE Basic Program LBP_Chan*.E_Geo[2]

<Chan>.geoAxis3   
Signals of geometry axis 3
SINUMERIK ONE Basic Program LBP_Chan*.E_Geo[3]

<Chan>.grinding   
Grinding-specific signals of the channel

<Chan>.orientationAxis1   
Signals of orientaion axis 1
SINUMERIK ONE Basic Program LBP_Chan*.E_Ori[1]

<Chan>.orientationAxis2   
Signals of orientaion axis 2
SINUMERIK ONE Basic Program LBP_Chan*.E_Ori[2]

<Chan>.orientationAxis3   
Signals of orientaion axis 3
SINUMERIK ONE Basic Program LBP_Chan*.E_Ori[3]

<Chan>.toolMgmt   
Signals for tool management

<Chan>.auxMDynFuncs NC → PLC  
Signals for dynamic M function decoding

<Chan>.auxMFuncs NC → PLC  
Signals for M functions [1..5]

<Chan>.auxSFuncs NC → PLC  
Signals for S functions [1..3]

<Chan>.auxTFuncs NC → PLC  
Signals for T functions [1..3]

<Chan>.auxDFuncs NC → PLC  
Signals for D functions [1..3]
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<Chan>.auxDLFuncs NC → PLC  
Signals for DL functions [1..1]

<Chan>.auxHFuncs NC → PLC  
Signals for H functions [1..3]

<Chan>.auxFFuncs NC → PLC  
Signals for F functions [1..6]

<Chan>.protAreas   
Signals for protection areas [1..10]

<Chan>.nibbelingAndPunching   
Signals for nibbeling and punching operations

<Chan>.cycles   
Cycle signals

<Chan>.progEvent   
PROG_EVENT signals

<Chan>.synActs   
Signals for synchronized actions

<Chan>.nibbelingAndPunching.in NC → PLC  
Incoming signals for nibbeling and punching operations

<Chan>.nibbelingAndPunching.out PLC → NC  
Outgoing signals for nibbeling and punching operations

<Chan>.cycles.in NC → PLC  
Incoming cycle signals

<Chan>.cycles.out PLC → NC  
Outgoing cycle signals

<Chan>.basic.in NC → PLC  
General incoming signals from the channel

<Chan>.basic.out PLC → NC  
General outgoing signals to the channel

<Chan>.auxMFuncs.in NC → PLC  
Incoming signals for M functions [1..5]
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<Chan>.auxSFuncs.in NC → PLC  
Incoming signals for S functions [1..3]

<Chan>.auxTFuncs.in NC → PLC  
Incoming signals for T functions [1..3]

<Chan>.auxDFuncs.in NC → PLC  
Incoming signals for D functions [1..3]

<Chan>.auxDLFuncs.in NC → PLC  
Incoming signals for DL functions [1..1]

<Chan>.auxHFuncs.in NC → PLC  
Incoming signals for H functions [1..3]

<Chan>.auxFFuncs.in NC → PLC  
Incoming signals for F functions [1..6]

<Chan>.auxMDynFuncs.in NC → PLC  
Incoming signals for dynamic M function decoding

<Chan>.protAreas.in NC → PLC  
Incoming signals for protection areas [1..10]

<Chan>.protAreas.out PLC → NC  
Outgoing signals for protection areas [1..10]

<Chan>.synActs.in NC → PLC  
Incoming signals for synchronized actions

<Chan>.synActs.out PLC → NC  
Outgoing signals for synchronized actions

<Chan>.toolMgmt.in NC → PLC  
Incoming signals for tool management

<Chan>.toolMgmt.out PLC → NC  
Outgoing signals for tool management

<Chan>.progEvent.in NC → PLC  
Incoming PROG_EVENT signals

<Chan>.gCommandGroup.in NC → PLC  
Incoming G command group signals
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<Chan>.geoAxis.in NC → PLC  
Incoming geometry axis signals
SINUMERIK ONE Basic Program LBP_Chan*.E_Geo

<Chan>.geoAxis.out PLC → NC  
Outgoing geo axis signals
SINUMERIK ONE Basic Program LBP_Chan*.A_Geo

<Chan>.grinding.in NC → PLC  
Grinding-specific signals from the channel

<Chan>.grinding.out PLC → NC  
Grinding-specific signals to the channel

<Chan>.orientationAxis.in NC → PLC  
Incoming orientation axis signals
SINUMERIK ONE Basic Program LBP_Chan*.E_Ori

<Chan>.orientationAxis.out PLC → NC  
Outgoing orientation axis signals
SINUMERIK ONE Basic Program LBP_Chan*.A_Ori

<Chan>.config.registered NC → PLC Bool
Channel is registered

<Chan>.config.chanActive NC → PLC Bool
Channel is active

<Chan>.config.chanNumber NC → PLC USInt
Channel number

<Chan>.basic.in.ready NC → PLC Bool
Channel is ready for operation
SINUMERIK ONE Basic Program LBP_Chan*.E_ChanRO
SINUMERIK 840D sl DB21,... .036.5

<Chan>.basic.in.stateActive NC → PLC Bool
Channel state "Active"
SINUMERIK ONE Basic Program LBP_Chan*.E_ChanActive
SINUMERIK 840D sl DB21,... .035.5

<Chan>.basic.in.stateInterrupted NC → PLC Bool
Channel state "Interrupted"
SINUMERIK ONE Basic Program LBP_Chan*.E_ChanInterrupt
SINUMERIK 840D sl DB21,... .035.6
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<Chan>.basic.in.stateReset NC → PLC Bool
Channel state "Reset"
SINUMERIK ONE Basic Program LBP_Chan*.E_ChanReset
SINUMERIK 840D sl DB21,... .035.7

<Chan>.basic.in.progStateRunning NC → PLC Bool
Program state "Running"
SINUMERIK ONE Basic Program LBP_Chan*.E_ProgRunning
SINUMERIK 840D sl DB21,... .035.0

<Chan>.basic.in.progStateWaiting NC → PLC Bool
Program state "Waiting"
SINUMERIK ONE Basic Program LBP_Chan*.E_ProgWait
SINUMERIK 840D sl DB21,... .035.1

<Chan>.basic.in.progStateStopped NC → PLC Bool
Program state "Stopped"
SINUMERIK ONE Basic Program LBP_Chan*.E_ProgStop
SINUMERIK 840D sl DB21,... .035.2

<Chan>.basic.in.progStateInterrupted NC → PLC Bool
Program state "Interrupted
SINUMERIK ONE Basic Program LBP_Chan*.E_ProgInterrupt
SINUMERIK 840D sl DB21,... .035.3

<Chan>.basic.in.progStateAborted NC → PLC Bool
Program state "Aborted"
SINUMERIK ONE Basic Program LBP_Chan*.E_ProgAborted
SINUMERIK 840D sl DB21,... .035.4

<Chan>.basic.in.allAxesReferenced NC → PLC Bool
All axes (linear and rotary axes) of the channel are referenced
SINUMERIK ONE Basic Program LBP_Chan*.E_AxesRef
SINUMERIK 840D sl DB21,... .036.2

<Chan>.basic.in.ncStartRequested NC → PLC Bool
NC start is requested
SINUMERIK ONE Basic Program LBP_Chan*.E_StartReq
SINUMERIK 840D sl DB21,... .036.0

<Chan>.basic.in.ncStopRequested NC → PLC Bool
NC stop is requested
SINUMERIK ONE Basic Program LBP_Chan*.E_StopReq
SINUMERIK 840D sl DB21,... .036.1
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<Chan>.basic.in.retraceSupportModeActive NC → PLC Bool
Retrace support (RESU): continue machining at the contour after an interruption is possible
SINUMERIK ONE Basic Program LBP_Chan*.f32_1
SINUMERIK 840D sl DB21,... .032.1

<Chan>.basic.in.retraceSupportActive NC → PLC Bool
Retrace support (RESU): machine retraces to the interruption point and continues from there
SINUMERIK ONE Basic Program LBP_Chan*.f32_2
SINUMERIK 840D sl DB21,... .032.2

<Chan>.basic.in.executionFromExternalActive NC → PLC Bool
Execution from external source is active: a (sub-)part program is executed directly from a flash drive (example)
SINUMERIK ONE Basic Program LBP_Chan*.E_ExecExtern
SINUMERIK 840D sl DB21,... .032.0

<Chan>.basic.in.blockSearchActive NC → PLC Bool
Block search: data collection is active
SINUMERIK ONE Basic Program LBP_Chan*.E_BlockSearch
SINUMERIK 840D sl DB21,... .033.4

<Chan>.basic.in.blockSearchActionActive NC → PLC Bool
Block search: action block is active / is being executed
SINUMERIK ONE Basic Program LBP_Chan*.E_ActBlock
SINUMERIK 840D sl DB21,... .032.3

<Chan>.basic.in.blockSearchLastActionActive NC → PLC Bool
Block search: last action block is active / is being executed
SINUMERIK ONE Basic Program LBP_Chan*.E_LastActBlock
SINUMERIK 840D sl DB21,... .032.6

<Chan>.basic.in.blockSearchApproachActive NC → PLC Bool
Block search: approach block "Block search with calculation at contour" is active
SINUMERIK ONE Basic Program LBP_Chan*.E_BegBlock
SINUMERIK 840D sl DB21,... .032.4

<Chan>.basic.in.blockSearchSeruproActive NC → PLC Bool
Block search via program test (SERUPRO): signal is active until searched block has been found, program state switches to 
"stopped"
SINUMERIK ONE Basic Program LBP_Chan*.E_SearchAct
SINUMERIK 840D sl DB21,... .318.1
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<Chan>.basic.in.m00m01Active NC → PLC Bool
M00 / M01: "programmed stop / conditional stop" is active
SINUMERIK ONE Basic Program LBP_Chan*.E_M01
SINUMERIK 840D sl DB21,... .032.5

<Chan>.basic.in.m00m01AssociatedAuxFuncActive NC → PLC Bool
M00 / M01: associated auxiliary function "programmed stop / conditional stop" is active
SINUMERIK ONE Basic Program LBP_Chan*.E_AssM01
SINUMERIK 840D sl DB21,... .318.5

<Chan>.basic.in.m02m30Active NC → PLC Bool
M02 / M30: "end of program" is active
SINUMERIK ONE Basic Program LBP_Chan*.E_M30
SINUMERIK 840D sl DB21,... .033.5

<Chan>.basic.in.refActive NC → PLC Bool
"Reference point approach" function is active
SINUMERIK ONE Basic Program LBP_Chan*.E_Ref
SINUMERIK 840D sl DB21,... .033.0

<Chan>.basic.in.orientableToolholderActive NC → PLC Bool
Orientable tool holder is active
SINUMERIK ONE Basic Program LBP_Chan*.E_OrieToolholder
SINUMERIK 840D sl DB21,... .033.1

<Chan>.basic.in.revolutionalFeedrateActive NC → PLC Bool
Revolutional feedrate (G95) is active
SINUMERIK ONE Basic Program LBP_Chan*.E_RevFD
SINUMERIK 840D sl DB21,... .033.2

<Chan>.basic.in.handwheelOvrActive NC → PLC Bool
"Handwheel override in automatic mode" function is active: additional feedrate override for the programmed path axes
SINUMERIK ONE Basic Program LBP_Chan*.E_HWOverlay
SINUMERIK 840D sl DB21,... .033.3

<Chan>.basic.in.transformationActive NC → PLC Bool
Transformation is active
SINUMERIK ONE Basic Program LBP_Chan*.E_Transform
SINUMERIK 840D sl DB21,... .033.6

<Chan>.basic.in.transformationActiveNumber NC → PLC USInt
Number of the active transformation
SINUMERIK ONE Basic Program LBP_Chan*.E_TransformNo
SINUMERIK 840D sl DB21,... .388.0
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<Chan>.basic.in.progTestSelected NC → PLC Bool
Program test (PRT) is selected
SINUMERIK ONE Basic Program LBP_Chan*.E_ProgTest
SINUMERIK 840D sl DB21,... .033.7

<Chan>.basic.in.allAxesStationary NC → PLC Bool
All axes of the channel are stationary and no traversing motions are active.
SINUMERIK ONE Basic Program LBP_Chan*.E_AxesStop
SINUMERIK 840D sl DB21,... .036.3

<Chan>.basic.in.interruptProcessingActive NC → PLC Bool
Interrupt processing is active
SINUMERIK ONE Basic Program LBP_Chan*.E_IR_Activ
SINUMERIK 840D sl DB21,... .036.4

<Chan>.basic.in.ncAlarmActive NC → PLC Bool
At least one NC alarm is active in the channel
SINUMERIK ONE Basic Program LBP_Chan*.E_NCKalarmChan
SINUMERIK 840D sl DB21,... .036.6

<Chan>.basic.in.ncAlarmWithStopActive NC → PLC Bool
At least one NC alarm with machining stop is active in the channel
SINUMERIK ONE Basic Program LBP_Chan*.E_NCKalarmStop
SINUMERIK 840D sl DB21,... .036.7

<Chan>.basic.in.ncAlarmWithProgStopActive NC → PLC Bool
At least one NC alarm with program stop is active in the channel (program progress is blocked)
SINUMERIK ONE Basic Program LBP_Chan*.f39_1
SINUMERIK 840D sl DB21,... .039.1

<Chan>.basic.in.clcActive NC → PLC Bool
Clearance control (CLC) is active (compile cycle)
SINUMERIK ONE Basic Program LBP_Chan*.E_CLC
SINUMERIK 840D sl DB21,... .037.3

<Chan>.basic.in.clcStopAtLowerLimitActive NC → PLC Bool
Clearance control (CLC): traversing motion of the axis has reached the lower motion limit and was stopped (MD62505 
$MC_CLC_SENSOR_LOWER_LIMIT)
SINUMERIK ONE Basic Program LBP_Chan*.E_CLCStopLL
SINUMERIK 840D sl DB21,... .037.4
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<Chan>.basic.in.clcStopAtUpperLimitActive NC → PLC Bool
Clearance control (CLC): traversing motion of the axis has reached the upper motion limit and was stopped (MD62506 
$MC_CLC_SENSOR_UPPER_LIMIT)
SINUMERIK ONE Basic Program LBP_Chan*.E_CLCStopUL
SINUMERIK 840D sl DB21,... .037.5

<Chan>.basic.in.disableReadInIgnored NC → PLC Bool
Read-in disable is ignored
SINUMERIK ONE Basic Program LBP_Chan*.E_RIEnabIgnored
SINUMERIK 840D sl DB21,... .037.6

<Chan>.basic.in.singleBlockStopIgnored NC → PLC Bool
Stop at block end is ignored for single block (SBL)
SINUMERIK ONE Basic Program LBP_Chan*.E_StopBlkEndSBLsuppr
SINUMERIK 840D sl DB21,... .037.7

<Chan>.basic.in.contourHandwheelAssignedNumber NC → PLC USInt
Contour handwheel is active, the interface can be interpreted either as bit or binary-coded
SINUMERIK ONE Basic Program LBP_Chan*.E_CHW1
SINUMERIK 840D sl DB21,... .037.0-2

<Chan>.basic.in.contourHandwheelDirInverted NC → PLC Bool
Inversion of the direction of rotation of the contour handwheel is active
SINUMERIK ONE Basic Program LBP_Chan*.E_InvCHWDirOfRot
SINUMERIK 840D sl DB21,... .039.5

<Chan>.basic.in.configuredStopFuncActive NC → PLC Bool
Configured stop is activated
SINUMERIK ONE Basic Program LBP_Chan*.E_CfgStopFuncActive
SINUMERIK 840D sl DB21,... .039.6

<Chan>.basic.in.configuredStopAtBlockEnd NC → PLC Bool
Stop at block end because of configured stop
SINUMERIK ONE Basic Program LBP_Chan*.E_CfgStopAtBlockEnd
SINUMERIK 840D sl DB21,... .039.7

<Chan>.basic.in.singleBlockStopAtBlockEnd NC → PLC Bool
Stop at block end because of single block mode
SINUMERIK ONE Basic Program LBP_Chan*.E_SblStopAtBlockEnd
SINUMERIK 840D sl DB21,... .039.4
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<Chan>.basic.in.externalProgLanguageModeActive NC → PLC Bool
External programming language mode is active
SINUMERIK ONE Basic Program LBP_Chan*.E_ExtLang
SINUMERIK 840D sl DB21,... .317.0

<Chan>.basic.in.productionTargetReached NC → PLC Bool
Number of workpieces to be machined has been reached ($AC_ACTUAL_PARTS == $AC_REQUIRED_PARTS)
SINUMERIK ONE Basic Program LBP_Chan*.E_WS_Setp
SINUMERIK 840D sl DB21,... .317.1

<Chan>.basic.in.ptpTraversActive NC → PLC Bool
PTP (point-to-point) traversing is active
SINUMERIK ONE Basic Program LBP_Chan*.E_PTP_Travel
SINUMERIK 840D sl DB21,... .317.6

<Chan>.basic.in.toffonActive NC → PLC Bool
Online tool length compensation (TOFFON): function is active (MD19320 TECHNO_FUNCTION_MASK Bit 29)
SINUMERIK ONE Basic Program LBP_Chan*.E_TOFF
SINUMERIK 840D sl DB21,... .318.2

<Chan>.basic.in.toffonMotionActive NC → PLC Bool
Online tool length compensation (TOFFON): compensation motion is active (MD21194 TOFF_VELO)
SINUMERIK ONE Basic Program LBP_Chan*.E_TOFFmovem
SINUMERIK 840D sl DB21,... .318.3

<Chan>.basic.in.dryRunFeedrateActive NC → PLC Bool
Dry-run feedrate is active
SINUMERIK ONE Basic Program LBP_Chan*.E_DRY
SINUMERIK 840D sl DB21,... .318.6

<Chan>.basic.in.overStoreActive NC → PLC Bool
Overstore is active
SINUMERIK ONE Basic Program LBP_Chan*.E_Overstore
SINUMERIK 840D sl DB21,... .318.7

<Chan>.basic.in.reposModeChangeAck NC → PLC Bool
Acknowledgement of the change request of the REPOS approach mode
SINUMERIK ONE Basic Program LBP_Chan*.E_REPOS_EdgeAckn
SINUMERIK 840D sl DB21,... .319.0
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<Chan>.basic.in.reposModeSelectedNumber NC → PLC USInt
Selected REPOS approach mode: 0 - no REPOS mode active; 1 - approach start of block (RMBBL); 2 - approach interrupt point 
(RMIBL); 3 - approach end of block (RMEBL); 4 - approach nearest path point (RMNBL)
SINUMERIK ONE Basic Program LBP_Chan*.E_REPOS_PMode0
SINUMERIK 840D sl DB21,... .319.1-3

<Chan>.basic.in.reposDelayActive NC → PLC Bool
Delay in REPOS approach mode is active
SINUMERIK ONE Basic Program LBP_Chan*.E_REPOS_DEFERRA
SINUMERIK 840D sl DB21,... .319.5

<Chan>.basic.in.stopConditionActive NC → PLC Bool
Stop condition is active during program execution
SINUMERIK ONE Basic Program LBP_Chan*.E_StopCondition
SINUMERIK 840D sl DB21,... .377.1

<Chan>.basic.in.jogRetractActive NC → PLC Bool
JOG retract: selected and active
SINUMERIK ONE Basic Program LBP_Chan*.E_JogRetract
SINUMERIK 840D sl DB21,... .377.4

<Chan>.basic.in.jogRetractDataAvailable NC → PLC Bool
JOG retract: retraction data is available for traversing in the tool direction
SINUMERIK ONE Basic Program LBP_Chan*.E_RetractData
SINUMERIK 840D sl DB21,... .377.5

<Chan>.basic.in.circularJogTraversActive NC → PLC Bool
"Circular traversing in JOG" is active
SINUMERIK ONE Basic Program LBP_Chan*.E_JOG_Circles
SINUMERIK 840D sl DB21,... .377.6

<Chan>.basic.in.asupActive NC → PLC Bool
Asynchronous subprogram (ASUP) is active
SINUMERIK ONE Basic Program LBP_Chan*.E_AnyAsup
SINUMERIK 840D sl DB21,... .378.0

<Chan>.basic.in.asupSilentActive NC → PLC Bool
"Silent" ASUP is active: blocks are not displayed on the screen due to DISPLOF
SINUMERIK ONE Basic Program LBP_Chan*.E_SilentAsup
SINUMERIK 840D sl DB21,... .378.1
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<Chan>.basic.in.asupStopStateActive NC → PLC Bool
ASUP was stopped by the control system before the program was executed completely
SINUMERIK ONE Basic Program LBP_Chan*.E_ASUP_Stop
SINUMERIK 840D sl DB21,... .318.0

<Chan>.basic.in.collisionStopActive NC → PLC Bool
Collision avoidance has triggered a stop of the traversing motion in the channel
SINUMERIK ONE Basic Program LBP_Chan*.E_CollCheckStop
SINUMERIK 840D sl DB21,... .377.0

<Chan>.basic.in.protAreasNotGuaranteed NC → PLC Bool
Protection area monitoring is not guaranteed because monitoring was activated after a motion had been started (this is not part 
of collision avoidance CA)
SINUMERIK ONE Basic Program LBP_Chan*.E_ProtZoneNOK
SINUMERIK 840D sl DB21,... .039.0

<Chan>.basic.out.disableFeed PLC → NC Bool
Activate feed disable in the channel
SINUMERIK ONE Basic Program LBP_Chan*.A_FDdisable
SINUMERIK 840D sl DB21,... .006.0

<Chan>.basic.out.retraceSupportTraversBackwards PLC → NC Bool
Retrace support (RESU): continue machining at the contour; request "Traverse backwards"
SINUMERIK ONE Basic Program LBP_Chan*.f0_1
SINUMERIK 840D sl DB21,... .000.1

<Chan>.basic.out.retraceSupportStart PLC → NC Bool
Retrace support (RESU): edge change 0 → 1: continue machining at the contour; request "Start retrace support"
SINUMERIK ONE Basic Program LBP_Chan*.f0_2
SINUMERIK 840D sl DB21,... .000.2

<Chan>.basic.out.singleBlock PLC → NC Bool
Request the activation of the "Single block execution" (SBL) function
SINUMERIK ONE Basic Program LBP_Chan*.A_SBL
SINUMERIK 840D sl DB21,... .000.4

<Chan>.basic.out.m01 PLC → NC Bool
Request activation of program control "Conditional stop" (M01)
SINUMERIK ONE Basic Program LBP_Chan*.A_M01
SINUMERIK 840D sl DB21,... .000.5
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<Chan>.basic.out.dryRunFeedrate PLC → NC Bool
Request activation of dry run feedrate (DRY)
SINUMERIK ONE Basic Program LBP_Chan*.A_DRY
SINUMERIK 840D sl DB21,... .000.6

<Chan>.basic.out.refPoint PLC → NC Bool
Edge change 0 → 1: request "reference point approach" function
SINUMERIK ONE Basic Program LBP_Chan*.A_Ref
SINUMERIK 840D sl DB21,... .001.0

<Chan>.basic.out.deactivateClc PLC → NC Bool
Clearance control (CLC): request deactivation (analogous to the program instruction CLC_GAIN=0.0)
SINUMERIK ONE Basic Program LBP_Chan*.A_CLC_Stop
SINUMERIK 840D sl DB21,... .001.4

<Chan>.basic.out.clcOvr PLC → NC Bool
Clearance control (CLC): request usage of the channel-specific feedrate override
SINUMERIK ONE Basic Program LBP_Chan*.A_CLC_OR
SINUMERIK 840D sl DB21,... .001.5

<Chan>.basic.out.blockSearchAckPlcActionDone PLC → NC Bool
Block search: feedback that PLC action has been completed
SINUMERIK ONE Basic Program LBP_Chan*.A_PLC_ActCompl
SINUMERIK 840D sl DB21,... .001.6

<Chan>.basic.out.progTest PLC → NC Bool
Request activation of program test (PRT)
SINUMERIK ONE Basic Program LBP_Chan*.A_ProgTest
SINUMERIK 840D sl DB21,... .001.7

<Chan>.basic.out.pathFeedrateOvrFactor PLC → NC USInt
Path feedrate override factors can be specified in the binary or gray-coded format (MD12020 $MN_OVR_FEED_IS_GRAY_CODE)
SINUMERIK ONE Basic Program LBP_Chan*.A_FD_OR
SINUMERIK 840D sl DB21,... .004.0

<Chan>.basic.out.pathFeedrateOvr PLC → NC Bool
Path feedrate override is active
SINUMERIK ONE Basic Program LBP_Chan*.A_FD_ORA
SINUMERIK 840D sl DB21,... .006.7

<Chan>.basic.out.pathFeedrateLimit PLC → NC Bool
Activate tool path feedrate limitation (MD12100 $MN_OVR_FACTOR_LIMIT_BIN)
SINUMERIK ONE Basic Program LBP_Chan*.A_F_Limit
SINUMERIK 840D sl DB21,... .006.5
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<Chan>.basic.out.pathRapidTraversOvrFactor PLC → NC USInt
Path rapid traverse override factors can be specified in binary or gray-coded format (MD12050 $MN_OVR_FACTOR_RAPID_TRA)
SINUMERIK ONE Basic Program LBP_Chan*.A_RT_OR
SINUMERIK 840D sl DB21,... .005.0

<Chan>.basic.out.pathRapidTraversOvr PLC → NC Bool
Path rapid traverse override is active
SINUMERIK ONE Basic Program LBP_Chan*.A_RT_ORA
SINUMERIK 840D sl DB21,... .006.6

<Chan>.basic.out.disableReadIn PLC → NC Bool
Request read-in disable
SINUMERIK ONE Basic Program LBP_Chan*.A_RIdisable
SINUMERIK 840D sl DB21,... .006.1

<Chan>.basic.out.deleteDistanceToGo PLC → NC Bool
Edge change 0 → 1: delete distance-to-go (channel-specific remaining distance) is requested
SINUMERIK ONE Basic Program LBP_Chan*.A_DeleteDTG
SINUMERIK 840D sl DB21,... .006.2

<Chan>.basic.out.deleteSubProgRepetition PLC → NC Bool
Edge change 0 → 1: delete number of the remaining subprogram repetitions
SINUMERIK ONE Basic Program LBP_Chan*.A_SP_Clear
SINUMERIK 840D sl DB21,... .006.3

<Chan>.basic.out.abortProgLevel PLC → NC Bool
Edge change 0 → 1: request for canceling the program execution of the current program level (subprogram level, ASUP level, 
data storage routine).
SINUMERIK ONE Basic Program LBP_Chan*.A_ProgAbort
SINUMERIK 840D sl DB21,... .006.4

<Chan>.basic.out.disableNcStart PLC → NC Bool
Request NC start disable
SINUMERIK ONE Basic Program LBP_Chan*.A_NCStartDisabl
SINUMERIK 840D sl DB21,... .007.0

<Chan>.basic.out.ncStart PLC → NC Bool
Edge change 0 → 1: request start of the program selected in the channel
SINUMERIK ONE Basic Program LBP_Chan*.A_NCStart
SINUMERIK 840D sl DB21,... .007.1
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<Chan>.basic.out.ncStop PLC → NC Bool
Request NC stop
SINUMERIK ONE Basic Program LBP_Chan*.A_NCStop
SINUMERIK 840D sl DB21,... .007.3

<Chan>.basic.out.ncStopBlockEnd PLC → NC Bool
Request NC stop at the end of the current block
SINUMERIK ONE Basic Program LBP_Chan*.A_NCStopBlock
SINUMERIK 840D sl DB21,... .007.2

<Chan>.basic.out.ncStopAxesAndSpindles PLC → NC Bool
Request NC stop axes and spindles
SINUMERIK ONE Basic Program LBP_Chan*.A_NCStopASp
SINUMERIK 840D sl DB21,... .007.4

<Chan>.basic.out.suppressDisableNcStart PLC → NC Bool
Request suppression of NC start disable
SINUMERIK ONE Basic Program LBP_Chan*.A_SuppStartLock
SINUMERIK 840D sl DB21,... .007.5

<Chan>.basic.out.configuredStopFunc PLC → NC Bool
Activate configured stop
SINUMERIK ONE Basic Program LBP_Chan*.A_CfgStopFunc
SINUMERIK 840D sl DB21,... .007.6

<Chan>.basic.out.reset PLC → NC Bool
Channel reset is requested
SINUMERIK ONE Basic Program LBP_Chan*.A_Reset
SINUMERIK 840D sl DB21,... .007.7

<Chan>.basic.out.pathFixedFeedrateSelection PLC → NC USInt
Activate fixed feedrate 1..4 (or 0 for no selection) for path/geometry axes. With interface signals, fixed feed is activated in 
AUTOMATIC mode instead of programmed feedrate or configured JOG speeds.
SINUMERIK ONE Basic Program LBP_Chan*.A_FixedFD1
SINUMERIK 840D sl DB21,... .029.0-3

<Chan>.basic.out.ptpTravers PLC → NC Bool
Activate point-to-point (PTP) traversing
SINUMERIK ONE Basic Program LBP_Chan*.A_PTP_Travel
SINUMERIK 840D sl DB21,... .029.4
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<Chan>.basic.out.handwheelOffsetDrf PLC → NC Bool
Activation of handwheel offset (DRF) is requested
SINUMERIK ONE Basic Program LBP_Chan*.A_DRF
SINUMERIK 840D sl DB21,... .000.3

<Chan>.basic.out.contourHandwheelSelection PLC → NC USInt
Assignment of contour handwheel 1..6 (or 0 for no selection), either bit-coded or binary-coded (MD11324 
$MN_HANDWH_VDI_REPRESENTATION)
SINUMERIK ONE Basic Program LBP_Chan*.A_ContHW1
SINUMERIK 840D sl DB21,... .030.0-2

<Chan>.basic.out.contourHandwheelSim PLC → NC Bool
Activation of contour handwheel simulation
SINUMERIK ONE Basic Program LBP_Chan*.A_ContHWsim
SINUMERIK 840D sl DB21,... .030.3

<Chan>.basic.out.contourHandwheelInvertDir PLC → NC Bool
Request inverting of the direction of rotation for the selected contour handwheel
SINUMERIK ONE Basic Program LBP_Chan*.A_InvCHWDirOfRot
SINUMERIK 840D sl DB21,... .031.5

<Chan>.basic.out.contourHandwheelSimInvertDir PLC → NC Bool
When simulating the contour handwheel, it is traversing along the contour in the direction opposite to the programmed 
direction
SINUMERIK ONE Basic Program LBP_Chan*.A_ContHWneg
SINUMERIK 840D sl DB21,... .030.4

<Chan>.basic.out.m01AssociatedAuxFunc PLC → NC Bool
Request activation of M0/M1 "Associated auxiliary function"
SINUMERIK ONE Basic Program LBP_Chan*.A_NCKrelatedM01
SINUMERIK 840D sl DB21,... .030.5

<Chan>.basic.out.circularJogTravers PLC → NC Bool
Request "Circular traversing in JOG" (SD42690 to 42694 $SC_JOG_CIRCLE_...)
SINUMERIK ONE Basic Program LBP_Chan*.A_JOG_Circles
SINUMERIK 840D sl DB21,... .030.6

<Chan>.basic.out.reposModeSelection PLC → NC USInt
REPOS approach mode: 0 - no REPOS mode; 1 - approach start of block (RMBBL); 2 - approach interrupt point (RMIBL); 3 - 
approach end of block (RMEBL); 4 - approach nearest path point (RMNBL)
SINUMERIK ONE Basic Program LBP_Chan*.A_REPOSPM_0
SINUMERIK 840D sl DB21,... .031.0-2

PLC Basic Program plus reference
12.2 NCK-related data types (short description)

PLC Basic Program plus
152 Function Manual, 07/2022, A5E51148763B AB



<Chan>.basic.out.reposModeActivationRequest PLC → NC Bool
Request activation of "REPOS" mode for the current main execution block
SINUMERIK ONE Basic Program LBP_Chan*.A_REPOSMode
SINUMERIK 840D sl DB21,... .031.4

<Chan>.basic.out.enableGoToStart PLC → NC Bool
Request enabling of GOTOS (jump to the beginning of the current program)
SINUMERIK ONE Basic Program LBP_Chan*.A_ProgJump
SINUMERIK 840D sl DB21,... .384.0

<Chan>.basic.out.geoAxesTraversBcsWcsSelection PLC → NC USInt
Coordinate system selection for manually traversing and handwheel override (DRF) of geometry axes: 0 - not selected; 1 - BCS; 
2 - WCS; 3 - TCS
SINUMERIK ONE Basic Program LBP_Chan*.E_CART_JOG_MODE
SINUMERIK 840D sl DB21,... .392.0

<Chan>.basic.out.enableProtAreas PLC → NC Bool
Enable protection areas (this is not part of collision avoidance CA)
SINUMERIK ONE Basic Program LBP_Chan*.A_ProtZone
SINUMERIK 840D sl DB21,... .001.1

<Chan>.basic.out.lockAllSynActs PLC → NC Bool
Lock all unprotected synchronized actions  (MD11500 $MN_PREVENT_SYNACT_LOCK; MD21240 $MN_PREVENT_SYN‐
ACT_LOCK_CHAN)
SINUMERIK ONE Basic Program LBP_Chan*.A_SynOff
SINUMERIK 840D sl DB21,... .001.2

<Chan>.basic.out.skipBlockLevel0 PLC → NC Bool
Request activation of the function for hiding a part program block (skip, SKP) for level 0
SINUMERIK ONE Basic Program LBP_Chan*.A_SKP0
SINUMERIK 840D sl DB21,... .002.0

<Chan>.basic.out.skipBlockLevel1 PLC → NC Bool
Request activation of the function for hiding a part program block (skip, SKP) for level 1
SINUMERIK ONE Basic Program LBP_Chan*.A_SKP1
SINUMERIK 840D sl DB21,... .002.1

<Chan>.basic.out.skipBlockLevel2 PLC → NC Bool
Request activation of the function for hiding a part program block (skip, SKP) for level 2
SINUMERIK ONE Basic Program LBP_Chan*.A_SKP2
SINUMERIK 840D sl DB21,... .002.2
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<Chan>.basic.out.skipBlockLevel3 PLC → NC Bool
Request activation of the function for hiding a part program block (skip, SKP) for level 3
SINUMERIK ONE Basic Program LBP_Chan*.A_SKP3
SINUMERIK 840D sl DB21,... .002.3

<Chan>.basic.out.skipBlockLevel4 PLC → NC Bool
Request activation of the function for hiding a part program block (skip, SKP) for level 4
SINUMERIK ONE Basic Program LBP_Chan*.A_SKP4
SINUMERIK 840D sl DB21,... .002.4

<Chan>.basic.out.skipBlockLevel5 PLC → NC Bool
Request activation of the function for hiding a part program block (skip, SKP) for level 5
SINUMERIK ONE Basic Program LBP_Chan*.A_SKP5
SINUMERIK 840D sl DB21,... .002.5

<Chan>.basic.out.skipBlockLevel6 PLC → NC Bool
Request activation of the function for hiding a part program block (skip, SKP) for level 6
SINUMERIK ONE Basic Program LBP_Chan*.A_SKP6
SINUMERIK 840D sl DB21,... .002.6

<Chan>.basic.out.skipBlockLevel7 PLC → NC Bool
Request activation of the function for hiding a part program block (skip, SKP) for level 7
SINUMERIK ONE Basic Program LBP_Chan*.A_SKP7
SINUMERIK 840D sl DB21,... .002.7

<Chan>.basic.out.skipBlockLevel8 PLC → NC Bool
Request activation of the function for hiding a part program block (skip, SKP) for level 8
SINUMERIK ONE Basic Program LBP_Chan*.A_SKP8
SINUMERIK 840D sl DB21,... .031.6

<Chan>.basic.out.skipBlockLevel9 PLC → NC Bool
Request activation of the function for hiding a part program block (skip, SKP) for level 9
SINUMERIK ONE Basic Program LBP_Chan*.A_SKP9
SINUMERIK 840D sl DB21,... .031.7

<Chan>.gCommandGroup.in.activeValues NC → PLC USInt
Internal numbers of the currently active G command of G group 1..64
SINUMERIK ONE Basic Program LBP_Chan*.GAct
SINUMERIK 840D sl DB21,... .208.0 - 271.0

<Chan>.gCommandGroup.in.g00Active NC → PLC Bool
G00 Rapid traverse is active
SINUMERIK ONE Basic Program LBP_Chan*.E_G00
SINUMERIK 840D sl DB21,... .316.0
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<Chan>.geoAxis.in.handwheelAssignedNumber NC → PLC USInt
Number of the assigned handwheel 1..6 (or 0 for no selection), either bit or binary-coded (MD11324 $MN_HANDWH_VDI_REP‐
RESENTATION)
SINUMERIK ONE Basic Program LBP_Chan*.HW1
SINUMERIK 840D sl DB21,... .040.0-2

<Chan>.geoAxis.in.handwheelDirInverted NC → PLC Bool
Inversion of the direction of rotation of the handwheel assigned to the geometry axis is active
SINUMERIK ONE Basic Program LBP_Chan*.InvHWDirOfRot
SINUMERIK 840D sl DB21,... .043.0

<Chan>.geoAxis.in.traversMinusRequest NC → PLC Bool
Traversing in negative direction for the geometry axis is requested
SINUMERIK ONE Basic Program LBP_Chan*.TReqMinus
SINUMERIK 840D sl DB21,... .040.4

<Chan>.geoAxis.in.traversPlusRequest NC → PLC Bool
Traversing in positive direction for geometry axis is requested
SINUMERIK ONE Basic Program LBP_Chan*.TReqPlus
SINUMERIK 840D sl DB21,... .040.5

<Chan>.geoAxis.in.traversMinusCommand NC → PLC Bool
Traversing command in negative direction for the geometry axis is active (MD17900 $MN_VDI_FUNCTION_MASK)
SINUMERIK ONE Basic Program LBP_Chan*.TCMinus
SINUMERIK 840D sl DB21,... .040.6

<Chan>.geoAxis.in.traversPlusCommand NC → PLC Bool
Traversing command in positive direction for geometry axis is active (MD17900 $MN_VDI_FUNCTION_MASK)
SINUMERIK ONE Basic Program LBP_Chan*.TCPlus
SINUMERIK 840D sl DB21,... .040.7

<Chan>.geoAxis.in.inc1Active NC → PLC Bool
Traversing geometry axis by 1 increment on request is active
SINUMERIK ONE Basic Program LBP_Chan*.INC1
SINUMERIK 840D sl DB21,... .041.0

<Chan>.geoAxis.in.inc10Active NC → PLC Bool
Traversing geometry axis by 10 increments on request is active
SINUMERIK ONE Basic Program LBP_Chan*.INC10
SINUMERIK 840D sl DB21,... .041.1
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<Chan>.geoAxis.in.inc100Active NC → PLC Bool
Traversing geometry axis by 100 increments on request is active
SINUMERIK ONE Basic Program LBP_Chan*.INC100
SINUMERIK 840D sl DB21,... .041.2

<Chan>.geoAxis.in.inc1000Active NC → PLC Bool
Traversing geometry axis by 1 000 increments on request is active
SINUMERIK ONE Basic Program LBP_Chan*.INC1000
SINUMERIK 840D sl DB21,... .041.3

<Chan>.geoAxis.in.inc10000Active NC → PLC Bool
Traversing geometry axis by 10 000 increments on request is active
SINUMERIK ONE Basic Program LBP_Chan*.INC10000
SINUMERIK 840D sl DB21,... .041.4

<Chan>.geoAxis.in.incVarActive NC → PLC Bool
Traversing geometry axis by an user-defined amount of increments on request is active
SINUMERIK ONE Basic Program LBP_Chan*.INCVar
SINUMERIK 840D sl DB21,... .041.5

<Chan>.geoAxis.in.contManualTraversActive NC → PLC Bool
Continuous traversing of the geometry axis (normal)
SINUMERIK 840D sl DB21,... .041.6

<Chan>.geoAxis.out.handwheelSelection PLC → NC USInt
Assign handwheel 1..6 (or 0 for no selection) to geometry axis, either bit or binary-coded (MD11324 $MN_HANDWH_VDI_REP‐
RESENTATION)
SINUMERIK ONE Basic Program LBP_Chan*.HW1
SINUMERIK 840D sl DB21,... .012.0-2

<Chan>.geoAxis.out.handwheelInvertDir PLC → NC Bool
Request inversion of the direction of rotation of the handwheel assigned to the geometry axis
SINUMERIK ONE Basic Program LBP_Chan*.InvHWDirOfRot
SINUMERIK 840D sl DB21,... .015.0

<Chan>.geoAxis.out.disableFeed PLC → NC Bool
Disable feed of geometry axis
SINUMERIK ONE Basic Program LBP_Chan*.FDStop
SINUMERIK 840D sl DB21,... .012.3

<Chan>.geoAxis.out.disableTraversKey PLC → NC Bool
Disable the traversing key for the geometry axis
SINUMERIK ONE Basic Program LBP_Chan*.Disabl
SINUMERIK 840D sl DB21,... .012.4
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<Chan>.geoAxis.out.rapidTraversOvr PLC → NC Bool
Activate rapid traverse speed for geometry axis
SINUMERIK ONE Basic Program LBP_Chan*.RapidTrOR
SINUMERIK 840D sl DB21,... .012.5

<Chan>.geoAxis.out.traversKeyMinus PLC → NC Bool
Request signal for traversing key "minus" for geometry axis (for traversing in the negative axis direction)
SINUMERIK ONE Basic Program LBP_Chan*.Minus
SINUMERIK 840D sl DB21,... .012.6

<Chan>.geoAxis.out.traversKeyPlus PLC → NC Bool
Request signal for traversing key "plus" for geometry axis (for traversing in the positive axis direction)
SINUMERIK ONE Basic Program LBP_Chan*.Plus
SINUMERIK 840D sl DB21,... .012.7

<Chan>.geoAxis.out.inc1 PLC → NC Bool
Activate geometry axis traversing by 1 increment on request
SINUMERIK ONE Basic Program LBP_Chan*.INC1
SINUMERIK 840D sl DB21,... .013.0

<Chan>.geoAxis.out.inc10 PLC → NC Bool
Activate geometry axis traversing by 10 increments on request
SINUMERIK ONE Basic Program LBP_Chan*.INC10
SINUMERIK 840D sl DB21,... .013.1

<Chan>.geoAxis.out.inc100 PLC → NC Bool
Activate geometry axis traversing by 100 increments on request
SINUMERIK ONE Basic Program LBP_Chan*.INC100
SINUMERIK 840D sl DB21,... .013.2

<Chan>.geoAxis.out.inc1000 PLC → NC Bool
Activate geometry axis traversing by 1 000 increments on request
SINUMERIK ONE Basic Program LBP_Chan*.INC1000
SINUMERIK 840D sl DB21,... .013.3

<Chan>.geoAxis.out.inc10000 PLC → NC Bool
Activate geometry axis traversing by 10 000 increments on request
SINUMERIK ONE Basic Program LBP_Chan*.INC10000
SINUMERIK 840D sl DB21,... .013.4

<Chan>.geoAxis.out.incVar PLC → NC Bool
Activate geometry axis traversing by an user-defined amount of increments on request
SINUMERIK ONE Basic Program LBP_Chan*.INCVar
SINUMERIK 840D sl DB21,... .013.5
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<Chan>.geoAxis.out.contManualTravers PLC → NC Bool
Activate continuous traversing of the geometry axis (normal)
SINUMERIK ONE Basic Program LBP_Chan*.ContManTravel
SINUMERIK 840D sl DB21,... .013.6

<Chan>.orientationAxis.in.handwheelAssignedNumber NC → PLC USInt
Number of the assigned handwheel 1..6 (or 0 for no selection) for orientation axis, either bit or binary-coded (MD11324 
$MN_HANDWH_VDI_REPRESENTATION)
SINUMERIK ONE Basic Program LBP_Chan*.HW1
SINUMERIK 840D sl DB21,... .332.0-2

<Chan>.orientationAxis.in.handwheelDirInverted NC → PLC Bool
Inversion of the direction of rotation of the handwheel assigned to the orientation axis is activated
SINUMERIK ONE Basic Program LBP_Chan*.InvHWDirOfRot
SINUMERIK 840D sl DB21,... .335.0

<Chan>.orientationAxis.in.traversMinusRequest NC → PLC Bool
Traversing in negative direction for orientation axis is requested
SINUMERIK ONE Basic Program LBP_Chan*.TReqMinus
SINUMERIK 840D sl DB21,... .332.4

<Chan>.orientationAxis.in.traversPlusRequest NC → PLC Bool
Traversing in positive direction for orientation axis is reqeuested
SINUMERIK ONE Basic Program LBP_Chan*.TReqPlus
SINUMERIK 840D sl DB21,... .332.5

<Chan>.orientationAxis.in.traversMinusCommand NC → PLC Bool
Traversing command in negative direction for orientation axis is active (MD17900 $MN_VDI_FUNCTION_MASK)
SINUMERIK ONE Basic Program LBP_Chan*.TCMinus
SINUMERIK 840D sl DB21,... .332.6

<Chan>.orientationAxis.in.traversPlusCommand NC → PLC Bool
Traversing command in positive direction for orientation axis is active (MD17900 $MN_VDI_FUNCTION_MASK)
SINUMERIK ONE Basic Program LBP_Chan*.TCPlus
SINUMERIK 840D sl DB21,... .332.7

<Chan>.orientationAxis.in.inc1Active NC → PLC Bool
Traversing orientation axis by 1 increment on request is active
SINUMERIK ONE Basic Program LBP_Chan*.INC1
SINUMERIK 840D sl DB21,... .333.0

PLC Basic Program plus reference
12.2 NCK-related data types (short description)

PLC Basic Program plus
158 Function Manual, 07/2022, A5E51148763B AB



<Chan>.orientationAxis.in.inc10Active NC → PLC Bool
Traversing orientation axis by 10 increments on request is active
SINUMERIK ONE Basic Program LBP_Chan*.INC10
SINUMERIK 840D sl DB21,... .333.1

<Chan>.orientationAxis.in.inc100Active NC → PLC Bool
Traversing orientation axis by 100 increments on request is active
SINUMERIK ONE Basic Program LBP_Chan*.INC100
SINUMERIK 840D sl DB21,... .333.2

<Chan>.orientationAxis.in.inc1000Active NC → PLC Bool
Traversing orientation axis by 1 000 increments on request is active
SINUMERIK ONE Basic Program LBP_Chan*.INC1000
SINUMERIK 840D sl DB21,... .333.3

<Chan>.orientationAxis.in.inc10000Active NC → PLC Bool
Traversing orientation axis by 10 000 increments on request is active
SINUMERIK ONE Basic Program LBP_Chan*.INC10000
SINUMERIK 840D sl DB21,... .333.4

<Chan>.orientationAxis.in.incVarActive NC → PLC Bool
Traversing of the orientation axis by an user-defined amount of increments on request is active
SINUMERIK ONE Basic Program LBP_Chan*.INCVar
SINUMERIK 840D sl DB21,... .333.5

<Chan>.orientationAxis.in.contManualTraversActive NC → PLC Bool
Continuous traversing of the orientation axis (normal)
SINUMERIK 840D sl DB21,... .333.6

<Chan>.orientationAxis.out.handwheelSelection PLC → NC USInt
Assign handwheel 1..6 (or 0 for no selection) to orientation axis, either bit or binary-coded (MD11324 
$MN_HANDWH_VDI_REPRESENTATION)
SINUMERIK ONE Basic Program LBP_Chan*.HW1
SINUMERIK 840D sl DB21,... .320.0-2

<Chan>.orientationAxis.out.handwheelInvertDir PLC → NC Bool
Request inversion of the direction of rotation of the handwheel assigned to the orientation axis
SINUMERIK ONE Basic Program LBP_Chan*.InvHWDirOfRot
SINUMERIK 840D sl DB21,... .323.0

<Chan>.orientationAxis.out.disableFeed PLC → NC Bool
Disable feedrate for orientation axis
SINUMERIK ONE Basic Program LBP_Chan*.FDStop
SINUMERIK 840D sl DB21,... .320.3
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<Chan>.orientationAxis.out.disableTraversKey PLC → NC Bool
Disable the traversing key for the orientation axis
SINUMERIK ONE Basic Program LBP_Chan*.Disabl
SINUMERIK 840D sl DB21,... .320.4

<Chan>.orientationAxis.out.rapidTraversOvr PLC → NC Bool
Activate rapid traverse velocity (MD32010) for orientation axis
SINUMERIK ONE Basic Program LBP_Chan*.RapidTrOR
SINUMERIK 840D sl DB21,... .320.5

<Chan>.orientationAxis.out.traversKeyMinus PLC → NC Bool
Request signal for traversing key "minus" for orientation axis (for traversing in the negative axis direction)
SINUMERIK ONE Basic Program LBP_Chan*.Minus
SINUMERIK 840D sl DB21,... .320.6

<Chan>.orientationAxis.out.traversKeyPlus PLC → NC Bool
Request signal for traversing key "plus" for orientation axis (for traversing in the positive axis direction)
SINUMERIK ONE Basic Program LBP_Chan*.Plus
SINUMERIK 840D sl DB21,... .320.7

<Chan>.orientationAxis.out.inc1 PLC → NC Bool
Activate orientation axis traversing by 1 increment on request
SINUMERIK ONE Basic Program LBP_Chan*.INC1
SINUMERIK 840D sl DB21,... .321.0

<Chan>.orientationAxis.out.inc10 PLC → NC Bool
Activate orientation axis traversing by 10 increments on request
SINUMERIK ONE Basic Program LBP_Chan*.INC10
SINUMERIK 840D sl DB21,... .321.1

<Chan>.orientationAxis.out.inc100 PLC → NC Bool
Activate orientation axis traversing by 100 increments on request
SINUMERIK ONE Basic Program LBP_Chan*.INC100
SINUMERIK 840D sl DB21,... .321.2

<Chan>.orientationAxis.out.inc1000 PLC → NC Bool
Activate orientation axis traversing by 1 000 increments on request
SINUMERIK ONE Basic Program LBP_Chan*.INC1000
SINUMERIK 840D sl DB21,... .321.3

<Chan>.orientationAxis.out.inc10000 PLC → NC Bool
Activate orientation axis traversing by 10 000 increments on request
SINUMERIK ONE Basic Program LBP_Chan*.INC10000
SINUMERIK 840D sl DB21,... .321.4
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<Chan>.orientationAxis.out.incVar PLC → NC Bool
Activate orientation axis traversing by an user-defined amount of increments on request
SINUMERIK ONE Basic Program LBP_Chan*.INCVar
SINUMERIK 840D sl DB21,... .321.5

<Chan>.orientationAxis.out.contManualTravers PLC → NC Bool
Activate continuous traversing of the orientation axis (normal)
SINUMERIK 840D sl DB21,... .321.6

<Chan>.toolMgmt.in.toolMissing NC → PLC Bool
The programmed tool is either missing or cannot be used
SINUMERIK ONE Basic Program LBP_Chan*.E_ToolMissing
SINUMERIK 840D sl DB21,... .317.7

<Chan>.toolMgmt.in.toolPrewarnLimitReached NC → PLC Bool
Tool prewarning limit has been reached. The T number of the tool whose prewarning value has been reached is located in: 
toolPrewarnLimitTNumber
SINUMERIK ONE Basic Program LBP_Chan*.E_TPrewarnLimit
SINUMERIK 840D sl DB21,... .344.0

<Chan>.toolMgmt.in.toolLimitValueReached NC → PLC Bool
Tool limit value has been reached. The T number of the tool whose limit value has been reached is located in: toolLimitTNumber
SINUMERIK ONE Basic Program LBP_Chan*.E_TLimit
SINUMERIK 840D sl DB21,... .344.1

<Chan>.toolMgmt.in.newReplacementToolActive NC → PLC Bool
Transition is made to a new replacement tool. The T number for the new replacement tool is located in: newReplacement‐
ToolTNumber
SINUMERIK ONE Basic Program LBP_Chan*.E_TNewRepl
SINUMERIK 840D sl DB21,... .344.2

<Chan>.toolMgmt.in.lastReplacementToolReached NC → PLC Bool
Last replacement tool of the tool group has been reached (MD20310). The T number of the last replacement tool of the tool 
group is located in: lastReplacementToolTNumber
SINUMERIK ONE Basic Program LBP_Chan*.E_TLastRepl
SINUMERIK 840D sl DB21,... .344.3

<Chan>.toolMgmt.in.toolPrewarnLimitTNumber NC → PLC DInt
T number for tool prewarning limit
SINUMERIK ONE Basic Program LBP_Chan*.E_TNoPrewarnLimit
SINUMERIK 840D sl DB21,... .348.0
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<Chan>.toolMgmt.in.toolLimitTNumber NC → PLC DInt
T number for tool limit
SINUMERIK ONE Basic Program LBP_Chan*.E_TNoLimit
SINUMERIK 840D sl DB21,... .352.0

<Chan>.toolMgmt.in.newTNumber NC → PLC DInt
T number of the new replacement tool
SINUMERIK ONE Basic Program LBP_Chan*.E_TNoNewRepl
SINUMERIK 840D sl DB21,... .356.0

<Chan>.toolMgmt.in.lastTNumber NC → PLC DInt
T number of the last replacement tool
SINUMERIK ONE Basic Program LBP_Chan*.E_TNoLastRepl
SINUMERIK 840D sl DB21,... .360.0

<Chan>.toolMgmt.out.toolLifeMonitoring PLC → NC Bool
Acquire tool life (tool management) (MD20310 Bit 17)
SINUMERIK ONE Basic Program LBP_Chan*.A_TM_TimOut
SINUMERIK 840D sl DB21,... .001.3

<Chan>.toolMgmt.out.deactivateWorkpieceCounter PLC → NC Bool
Tool management: deactivation of workpiece counter monitoring is requested
SINUMERIK ONE Basic Program LBP_Chan*.A_DisablWP_Counter
SINUMERIK 840D sl DB21,... .029.5

<Chan>.toolMgmt.out.deactivateWearMonitoring PLC → NC Bool
Tool management: deactivation of wear monitoring is requested
SINUMERIK ONE Basic Program LBP_Chan*.A_DisablWearMon
SINUMERIK 840D sl DB21,... .029.6

<Chan>.toolMgmt.out.ignoreDisabledSate PLC → NC Bool
Tool manager: tool lock not active
SINUMERIK ONE Basic Program LBP_Chan*.A_DontDisablTool
SINUMERIK 840D sl DB21,... .029.7

<Chan>.auxMDynFuncs.in.m00Decoded NC → PLC Bool
Edge change 0 → 1: M function 00 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[0]
SINUMERIK 840D sl DB21,... .194.0

<Chan>.auxMDynFuncs.in.m01Decoded NC → PLC Bool
Edge change 0 → 1: M function 01 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[1]
SINUMERIK 840D sl DB21,... .194.1
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<Chan>.auxMDynFuncs.in.m02Decoded NC → PLC Bool
Edge change 0 → 1: M function 02 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[2]
SINUMERIK 840D sl DB21,... .194.2

<Chan>.auxMDynFuncs.in.m03Decoded NC → PLC Bool
Edge change 0 → 1: M function 03 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[3]
SINUMERIK 840D sl DB21,... .194.3

<Chan>.auxMDynFuncs.in.m04Decoded NC → PLC Bool
Edge change 0 → 1: M function 04 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[4]
SINUMERIK 840D sl DB21,... .194.4

<Chan>.auxMDynFuncs.in.m05Decoded NC → PLC Bool
Edge change 0 → 1: M function 05 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[5]
SINUMERIK 840D sl DB21,... .194.5

<Chan>.auxMDynFuncs.in.m06Decoded NC → PLC Bool
Edge change 0 → 1: M function 06 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[6]
SINUMERIK 840D sl DB21,... .194.6

<Chan>.auxMDynFuncs.in.m07Decoded NC → PLC Bool
Edge change 0 → 1: M function 07 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[7]
SINUMERIK 840D sl DB21,... .194.7

<Chan>.auxMDynFuncs.in.m08Decoded NC → PLC Bool
Edge change 0 → 1: M function 08 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[8]
SINUMERIK 840D sl DB21,... .195.0

<Chan>.auxMDynFuncs.in.m09Decoded NC → PLC Bool
Edge change 0 → 1: M function 09 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[9]
SINUMERIK 840D sl DB21,... .195.1

<Chan>.auxMDynFuncs.in.m10Decoded NC → PLC Bool
Edge change 0 → 1: M function 10 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[10]
SINUMERIK 840D sl DB21,... .195.2
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<Chan>.auxMDynFuncs.in.m11Decoded NC → PLC Bool
Edge change 0 → 1: M function 11 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[11]
SINUMERIK 840D sl DB21,... .195.3

<Chan>.auxMDynFuncs.in.m12Decoded NC → PLC Bool
Edge change 0 → 1: M function 12 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[12]
SINUMERIK 840D sl DB21,... .195.4

<Chan>.auxMDynFuncs.in.m13Decoded NC → PLC Bool
Edge change 0 → 1: M function 13 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[13]
SINUMERIK 840D sl DB21,... .195.5

<Chan>.auxMDynFuncs.in.m14Decoded NC → PLC Bool
Edge change 0 → 1: M function 14 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[14]
SINUMERIK 840D sl DB21,... .195.6

<Chan>.auxMDynFuncs.in.m15Decoded NC → PLC Bool
Edge change 0 → 1: M function 15 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[15]
SINUMERIK 840D sl DB21,... .195.7

<Chan>.auxMDynFuncs.in.m16Decoded NC → PLC Bool
Edge change 0 → 1: M function 16 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[16]
SINUMERIK 840D sl DB21,... .196.0

<Chan>.auxMDynFuncs.in.m17Decoded NC → PLC Bool
Edge change 0 → 1: M function 17 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[17]
SINUMERIK 840D sl DB21,... .196.1

<Chan>.auxMDynFuncs.in.m18Decoded NC → PLC Bool
Edge change 0 → 1: M function 18 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[18]
SINUMERIK 840D sl DB21,... .196.2

<Chan>.auxMDynFuncs.in.m19Decoded NC → PLC Bool
Edge change 0 → 1: M function 19 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[19]
SINUMERIK 840D sl DB21,... .196.3
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<Chan>.auxMDynFuncs.in.m20Decoded NC → PLC Bool
Edge change 0 → 1: M function 20 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[20]
SINUMERIK 840D sl DB21,... .196.4

<Chan>.auxMDynFuncs.in.m21Decoded NC → PLC Bool
Edge change 0 → 1: M function 21 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[21]
SINUMERIK 840D sl DB21,... .196.5

<Chan>.auxMDynFuncs.in.m22Decoded NC → PLC Bool
Edge change 0 → 1: M function 22 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[22]
SINUMERIK 840D sl DB21,... .196.6

<Chan>.auxMDynFuncs.in.m23Decoded NC → PLC Bool
Edge change 0 → 1: M function 23 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[23]
SINUMERIK 840D sl DB21,... .196.7

<Chan>.auxMDynFuncs.in.m24Decoded NC → PLC Bool
Edge change 0 → 1: M function 24 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[24]
SINUMERIK 840D sl DB21,... .197.0

<Chan>.auxMDynFuncs.in.m25Decoded NC → PLC Bool
Edge change 0 → 1: M function 25 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[25]
SINUMERIK 840D sl DB21,... .197.1

<Chan>.auxMDynFuncs.in.m26Decoded NC → PLC Bool
Edge change 0 → 1: M function 26 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[26]
SINUMERIK 840D sl DB21,... .197.2

<Chan>.auxMDynFuncs.in.m27Decoded NC → PLC Bool
Edge change 0 → 1: M function 27 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[27]
SINUMERIK 840D sl DB21,... .197.3

<Chan>.auxMDynFuncs.in.m28Decoded NC → PLC Bool
Edge change 0 → 1: M function 28 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[28]
SINUMERIK 840D sl DB21,... .197.4
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<Chan>.auxMDynFuncs.in.m29Decoded NC → PLC Bool
Edge change 0 → 1: M function 29 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[29]
SINUMERIK 840D sl DB21,... .197.5

<Chan>.auxMDynFuncs.in.m30Decoded NC → PLC Bool
Edge change 0 → 1: M function 30 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[30]
SINUMERIK 840D sl DB21,... .197.6

<Chan>.auxMDynFuncs.in.m31Decoded NC → PLC Bool
Edge change 0 → 1: M function 31 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[31]
SINUMERIK 840D sl DB21,... .197.7

<Chan>.auxMDynFuncs.in.m32Decoded NC → PLC Bool
Edge change 0 → 1: M function 32 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[32]
SINUMERIK 840D sl DB21,... .198.0

<Chan>.auxMDynFuncs.in.m33Decoded NC → PLC Bool
Edge change 0 → 1: M function 33 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[33]
SINUMERIK 840D sl DB21,... .198.1

<Chan>.auxMDynFuncs.in.m34Decoded NC → PLC Bool
Edge change 0 → 1: M function 34 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[34]
SINUMERIK 840D sl DB21,... .198.2

<Chan>.auxMDynFuncs.in.m35Decoded NC → PLC Bool
Edge change 0 → 1: M function 35 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[35]
SINUMERIK 840D sl DB21,... .198.3

<Chan>.auxMDynFuncs.in.m36Decoded NC → PLC Bool
Edge change 0 → 1: M function 36 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[36]
SINUMERIK 840D sl DB21,... .198.4

<Chan>.auxMDynFuncs.in.m37Decoded NC → PLC Bool
Edge change 0 → 1: M function 37 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[37]
SINUMERIK 840D sl DB21,... .198.5
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<Chan>.auxMDynFuncs.in.m38Decoded NC → PLC Bool
Edge change 0 → 1: M function 38 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[38]
SINUMERIK 840D sl DB21,... .198.6

<Chan>.auxMDynFuncs.in.m39Decoded NC → PLC Bool
Edge change 0 → 1: M function 39 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[39]
SINUMERIK 840D sl DB21,... .198.7

<Chan>.auxMDynFuncs.in.m40Decoded NC → PLC Bool
Edge change 0 → 1: M function 40 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[40]
SINUMERIK 840D sl DB21,... .199.0

<Chan>.auxMDynFuncs.in.m41Decoded NC → PLC Bool
Edge change 0 → 1: M function 41 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[41]
SINUMERIK 840D sl DB21,... .199.1

<Chan>.auxMDynFuncs.in.m42Decoded NC → PLC Bool
Edge change 0 → 1: M function 42 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[42]
SINUMERIK 840D sl DB21,... .199.2

<Chan>.auxMDynFuncs.in.m43Decoded NC → PLC Bool
Edge change 0 → 1: M function 43 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[43]
SINUMERIK 840D sl DB21,... .199.3

<Chan>.auxMDynFuncs.in.m44Decoded NC → PLC Bool
Edge change 0 → 1: M function 44 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[44]
SINUMERIK 840D sl DB21,... .199.4

<Chan>.auxMDynFuncs.in.m45Decoded NC → PLC Bool
Edge change 0 → 1: M function 45 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[45]
SINUMERIK 840D sl DB21,... .199.5

<Chan>.auxMDynFuncs.in.m46Decoded NC → PLC Bool
Edge change 0 → 1: M function 46 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[46]
SINUMERIK 840D sl DB21,... .199.6
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<Chan>.auxMDynFuncs.in.m47Decoded NC → PLC Bool
Edge change 0 → 1: M function 47 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[47]
SINUMERIK 840D sl DB21,... .199.7

<Chan>.auxMDynFuncs.in.m48Decoded NC → PLC Bool
Edge change 0 → 1: M function 48 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[48]
SINUMERIK 840D sl DB21,... .200.0

<Chan>.auxMDynFuncs.in.m49Decoded NC → PLC Bool
Edge change 0 → 1: M function 49 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[49]
SINUMERIK 840D sl DB21,... .200.1

<Chan>.auxMDynFuncs.in.m50Decoded NC → PLC Bool
Edge change 0 → 1: M function 50 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[50]
SINUMERIK 840D sl DB21,... .200.2

<Chan>.auxMDynFuncs.in.m51Decoded NC → PLC Bool
Edge change 0 → 1: M function 51 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[51]
SINUMERIK 840D sl DB21,... .200.3

<Chan>.auxMDynFuncs.in.m52Decoded NC → PLC Bool
Edge change 0 → 1: M function 52 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[52]
SINUMERIK 840D sl DB21,... .200.4

<Chan>.auxMDynFuncs.in.m53Decoded NC → PLC Bool
Edge change 0 → 1: M function 53 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[53]
SINUMERIK 840D sl DB21,... .200.5

<Chan>.auxMDynFuncs.in.m54Decoded NC → PLC Bool
Edge change 0 → 1: M function 54 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[54]
SINUMERIK 840D sl DB21,... .200.6

<Chan>.auxMDynFuncs.in.m55Decoded NC → PLC Bool
Edge change 0 → 1: M function 55 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[55]
SINUMERIK 840D sl DB21,... .200.7
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<Chan>.auxMDynFuncs.in.m56Decoded NC → PLC Bool
Edge change 0 → 1: M function 56 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[56]
SINUMERIK 840D sl DB21,... .201.0

<Chan>.auxMDynFuncs.in.m57Decoded NC → PLC Bool
Edge change 0 → 1: M function 57 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[57]
SINUMERIK 840D sl DB21,... .201.1

<Chan>.auxMDynFuncs.in.m58Decoded NC → PLC Bool
Edge change 0 → 1: M function 58 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[58]
SINUMERIK 840D sl DB21,... .201.2

<Chan>.auxMDynFuncs.in.m59Decoded NC → PLC Bool
Edge change 0 → 1: M function 59 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[59]
SINUMERIK 840D sl DB21,... .201.3

<Chan>.auxMDynFuncs.in.m60Decoded NC → PLC Bool
Edge change 0 → 1: M function 60 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[60]
SINUMERIK 840D sl DB21,... .201.4

<Chan>.auxMDynFuncs.in.m61Decoded NC → PLC Bool
Edge change 0 → 1: M function 61 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[61]
SINUMERIK 840D sl DB21,... .201.5

<Chan>.auxMDynFuncs.in.m62Decoded NC → PLC Bool
Edge change 0 → 1: M function 62 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[62]
SINUMERIK 840D sl DB21,... .201.6

<Chan>.auxMDynFuncs.in.m63Decoded NC → PLC Bool
Edge change 0 → 1: M function 63 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[63]
SINUMERIK 840D sl DB21,... .201.7

<Chan>.auxMDynFuncs.in.m64Decoded NC → PLC Bool
Edge change 0 → 1: M function 64 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[64]
SINUMERIK 840D sl DB21,... .202.0
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<Chan>.auxMDynFuncs.in.m65Decoded NC → PLC Bool
Edge change 0 → 1: M function 65 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[65]
SINUMERIK 840D sl DB21,... .202.1

<Chan>.auxMDynFuncs.in.m66Decoded NC → PLC Bool
Edge change 0 → 1: M function 66 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[66]
SINUMERIK 840D sl DB21,... .202.2

<Chan>.auxMDynFuncs.in.m67Decoded NC → PLC Bool
Edge change 0 → 1: M function 67 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[67]
SINUMERIK 840D sl DB21,... .202.3

<Chan>.auxMDynFuncs.in.m68Decoded NC → PLC Bool
Edge change 0 → 1: M function 68 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[68]
SINUMERIK 840D sl DB21,... .202.4

<Chan>.auxMDynFuncs.in.m69Decoded NC → PLC Bool
Edge change 0 → 1: M function 69 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[69]
SINUMERIK 840D sl DB21,... .202.5

<Chan>.auxMDynFuncs.in.m70Decoded NC → PLC Bool
Edge change 0 → 1: M function 70 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[70]
SINUMERIK 840D sl DB21,... .202.6

<Chan>.auxMDynFuncs.in.m71Decoded NC → PLC Bool
Edge change 0 → 1: M function 71 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[71]
SINUMERIK 840D sl DB21,... .202.7

<Chan>.auxMDynFuncs.in.m72Decoded NC → PLC Bool
Edge change 0 → 1: M function 72 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[72]
SINUMERIK 840D sl DB21,... .203.0

<Chan>.auxMDynFuncs.in.m73Decoded NC → PLC Bool
Edge change 0 → 1: M function 73 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[73]
SINUMERIK 840D sl DB21,... .203.1
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<Chan>.auxMDynFuncs.in.m74Decoded NC → PLC Bool
Edge change 0 → 1: M function 74 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[74]
SINUMERIK 840D sl DB21,... .203.2

<Chan>.auxMDynFuncs.in.m75Decoded NC → PLC Bool
Edge change 0 → 1: M function 75 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[75]
SINUMERIK 840D sl DB21,... .203.3

<Chan>.auxMDynFuncs.in.m76Decoded NC → PLC Bool
Edge change 0 → 1: M function 76 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[76]
SINUMERIK 840D sl DB21,... .203.4

<Chan>.auxMDynFuncs.in.m77Decoded NC → PLC Bool
Edge change 0 → 1: M function 77 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[77]
SINUMERIK 840D sl DB21,... .203.5

<Chan>.auxMDynFuncs.in.m78Decoded NC → PLC Bool
Edge change 0 → 1: M function 78 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[78]
SINUMERIK 840D sl DB21,... .203.6

<Chan>.auxMDynFuncs.in.m79Decoded NC → PLC Bool
Edge change 0 → 1: M function 79 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[79]
SINUMERIK 840D sl DB21,... .203.7

<Chan>.auxMDynFuncs.in.m80Decoded NC → PLC Bool
Edge change 0 → 1: M function 80 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[80]
SINUMERIK 840D sl DB21,... .204.0

<Chan>.auxMDynFuncs.in.m81Decoded NC → PLC Bool
Edge change 0 → 1: M function 81 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[81]
SINUMERIK 840D sl DB21,... .204.1

<Chan>.auxMDynFuncs.in.m82Decoded NC → PLC Bool
Edge change 0 → 1: M function 82 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[82]
SINUMERIK 840D sl DB21,... .204.2
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<Chan>.auxMDynFuncs.in.m83Decoded NC → PLC Bool
Edge change 0 → 1: M function 83 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[83]
SINUMERIK 840D sl DB21,... .204.3

<Chan>.auxMDynFuncs.in.m84Decoded NC → PLC Bool
Edge change 0 → 1: M function 84 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[84]
SINUMERIK 840D sl DB21,... .204.4

<Chan>.auxMDynFuncs.in.m85Decoded NC → PLC Bool
Edge change 0 → 1: M function 85 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[85]
SINUMERIK 840D sl DB21,... .204.5

<Chan>.auxMDynFuncs.in.m86Decoded NC → PLC Bool
Edge change 0 → 1: M function 86 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[86]
SINUMERIK 840D sl DB21,... .204.6

<Chan>.auxMDynFuncs.in.m87Decoded NC → PLC Bool
Edge change 0 → 1: M function 87 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[87]
SINUMERIK 840D sl DB21,... .204.7

<Chan>.auxMDynFuncs.in.m88Decoded NC → PLC Bool
Edge change 0 → 1: M function 88 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[88]
SINUMERIK 840D sl DB21,... .205.0

<Chan>.auxMDynFuncs.in.m89Decoded NC → PLC Bool
Edge change 0 → 1: M function 89 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[89]
SINUMERIK 840D sl DB21,... .205.1

<Chan>.auxMDynFuncs.in.m90Decoded NC → PLC Bool
Edge change 0 → 1: M function 90 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[90]
SINUMERIK 840D sl DB21,... .205.2

<Chan>.auxMDynFuncs.in.m91Decoded NC → PLC Bool
Edge change 0 → 1: M function 91 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[91]
SINUMERIK 840D sl DB21,... .205.3
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<Chan>.auxMDynFuncs.in.m92Decoded NC → PLC Bool
Edge change 0 → 1: M function 92 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[92]
SINUMERIK 840D sl DB21,... .205.4

<Chan>.auxMDynFuncs.in.m93Decoded NC → PLC Bool
Edge change 0 → 1: M function 93 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[93]
SINUMERIK 840D sl DB21,... .205.5

<Chan>.auxMDynFuncs.in.m94Decoded NC → PLC Bool
Edge change 0 → 1: M function 94 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[94]
SINUMERIK 840D sl DB21,... .205.6

<Chan>.auxMDynFuncs.in.m95Decoded NC → PLC Bool
Edge change 0 → 1: M function 95 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[95]
SINUMERIK 840D sl DB21,... .205.7

<Chan>.auxMDynFuncs.in.m96Decoded NC → PLC Bool
Edge change 0 → 1: M function 96 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[96]
SINUMERIK 840D sl DB21,... .206.0

<Chan>.auxMDynFuncs.in.m97Decoded NC → PLC Bool
Edge change 0 → 1: M function 97 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[97]
SINUMERIK 840D sl DB21,... .206.1

<Chan>.auxMDynFuncs.in.m98Decoded NC → PLC Bool
Edge change 0 → 1: M function 98 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[98]
SINUMERIK 840D sl DB21,... .206.2

<Chan>.auxMDynFuncs.in.m99Decoded NC → PLC Bool
Edge change 0 → 1: M function 99 decoded
SINUMERIK ONE Basic Program LBP_Chan*.MDyn[99]
SINUMERIK 840D sl DB21,... .206.3

<Chan>.auxMFuncs[1].in.hasChanged NC → PLC Bool
M function has changed; the signal indicates that the corresponding value is valid, available for one PLC cycle
SINUMERIK ONE Basic Program LBP_Chan*.M1Change - M5Change
SINUMERIK 840D sl DB21,... .058.1 - 4
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<Chan>.auxMFuncs[1].in.notDecoded NC → PLC Bool
M function is not included in the decoding list, available for one PLC cycle
SINUMERIK ONE Basic Program LBP_Chan*.M1NDec- M5NDec
SINUMERIK 840D sl DB21,... .059.1 - 4

<Chan>.auxMFuncs[1].in.fastAckActive NC → PLC Bool
Fast acknowledgement for M function is active
SINUMERIK ONE Basic Program LBP_Chan*.M1Quick - M5Quick
SINUMERIK 840D sl DB21,... .066.1 - 4

<Chan>.auxMFuncs[1].in.extendedAddress NC → PLC Int
Extended M function address
SINUMERIK ONE Basic Program LBP_Chan*.ExtM1 - ExtM5
SINUMERIK 840D sl DB21,... .068, 074, 080, 086, 092

<Chan>.auxMFuncs[1].in.value NC → PLC DInt
M function value
SINUMERIK ONE Basic Program LBP_Chan*.M1 - M5
SINUMERIK 840D sl DB21,... .070, 076, 082, 088, 094

<Chan>.auxSFuncs[1].in.hasChanged NC → PLC Bool
S function has changed; the signal indicates that the corresponding value is valid
SINUMERIK ONE Basic Program LBP_Chan*.S1Change - S3Change
SINUMERIK 840D sl DB21,... .060.0 - 2

<Chan>.auxSFuncs[1].in.fastAckActive NC → PLC Bool
Fast acknowledgement for S function is active
SINUMERIK ONE Basic Program LBP_Chan*.S1Quick - S3Quick
SINUMERIK 840D sl DB21,... .060.4 - 6

<Chan>.auxSFuncs[1].in.extendedAddress NC → PLC Int
Extended S function address
SINUMERIK ONE Basic Program LBP_Chan*.ExtS1 - ExtS3
SINUMERIK 840D sl DB21,... .098, 104, 110

<Chan>.auxSFuncs[1].in.value NC → PLC Real
S function value
SINUMERIK ONE Basic Program LBP_Chan*.S1 - S3
SINUMERIK 840D sl DB21,... .100, 106, 112

<Chan>.auxTFuncs[1].in.hasChanged NC → PLC Bool
T function has changed; the signal indicates that the corresponding value is valid
SINUMERIK ONE Basic Program LBP_Chan*.T1Change - T3Change
SINUMERIK 840D sl DB21,... .061.0 - 2
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<Chan>.auxTFuncs[1].in.fastAckActive NC → PLC Bool
Fast acknowledgement for T function is active
SINUMERIK ONE Basic Program LBP_Chan*.T1Quick - T3Quick
SINUMERIK 840D sl DB21,... .061.4 - 6

<Chan>.auxTFuncs[1].in.extendedAddress NC → PLC Int
Extended T function address
SINUMERIK ONE Basic Program LBP_Chan*.ExtT1 - ExtT3
SINUMERIK 840D sl DB21,... .116, 120, 124

<Chan>.auxTFuncs[1].in.value NC → PLC Int
T function value
SINUMERIK ONE Basic Program LBP_Chan*.T1 - T3
SINUMERIK 840D sl DB21,... .118, 122, 126

<Chan>.auxDFuncs[1].in.hasChanged NC → PLC Bool
D function has changed; the signal indicates that the corresponding value is valid
SINUMERIK ONE Basic Program LBP_Chan*.D1Change - D3Change
SINUMERIK 840D sl DB21,... .062.0 - 2

<Chan>.auxDFuncs[1].in.fastAckActive NC → PLC Bool
D function fast acknowledgement is active
SINUMERIK ONE Basic Program LBP_Chan*.D1Quick - D3Quick
SINUMERIK 840D sl DB21,... .062.4 - 6

<Chan>.auxDFuncs[1].in.extendedAddress NC → PLC Int
Extended D function address
SINUMERIK ONE Basic Program LBP_Chan*.ExtD1 - ExtD3
SINUMERIK 840D sl DB21,... .128, 130, 132

<Chan>.auxDFuncs[1].in.value NC → PLC USInt
D function value
SINUMERIK ONE Basic Program LBP_Chan*.D1 - D3
SINUMERIK 840D sl DB21,... .129, 131, 133

<Chan>.auxDLFuncs[1].in.hasChanged NC → PLC Bool
DL function has changed; the signal indicates that the corresponding value is valid
SINUMERIK ONE Basic Program LBP_Chan*.EChange
SINUMERIK 840D sl DB21,... .063.0

<Chan>.auxDLFuncs[1].in.fastAckActive NC → PLC Bool
Fast acknowledgement for DL function is active
SINUMERIK ONE Basic Program LBP_Chan*.EQuick
SINUMERIK 840D sl DB21,... .063.4
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<Chan>.auxDLFuncs[1].in.extendedAddress NC → PLC Int
Extended DL function address
SINUMERIK ONE Basic Program LBP_Chan*.ExtE
SINUMERIK 840D sl DB21,... .134.0

<Chan>.auxDLFuncs[1].in.value NC → PLC Real
DL function value
SINUMERIK ONE Basic Program LBP_Chan*.E
SINUMERIK 840D sl DB21,... .136.0

<Chan>.auxHFuncs[1].in.hasChanged NC → PLC Bool
H function has changed; the signal indicates that the corresponding value is valid
SINUMERIK ONE Basic Program LBP_Chan*.H1Change - H3Change
SINUMERIK 840D sl DB21,... .064.0 - 2

<Chan>.auxHFuncs[1].in.fastAckActive NC → PLC Bool
Fast acknowledgement for H function is active
SINUMERIK ONE Basic Program LBP_Chan*.H1Quick - H3Quick
SINUMERIK 840D sl DB21,... .064.4 - 6

<Chan>.auxHFuncs[1].in.extendedAddress NC → PLC Int
Extended H function address
SINUMERIK ONE Basic Program LBP_Chan*.ExtH1 - ExtH3
SINUMERIK 840D sl DB21,... .140, 146, 152

<Chan>.auxHFuncs[1].in.value NC → PLC Real
H function value (type REAL, MD22110 $MC_AUXFU_H_TYPE_INT=0)
SINUMERIK ONE Basic Program LBP_Chan*.H1 - H3
SINUMERIK 840D sl DB21,... .142, 148, 154

<Chan>.auxHFuncs[1].in.valueTypeDint NC → PLC DInt
H function value (type DINT, MD22110 $MC_AUXFU_H_TYPE_INT=1)
SINUMERIK ONE Basic Program LBP_Chan*.H1_DInt
SINUMERIK 840D sl DB21,... .396.0

<Chan>.auxFFuncs[1].in.hasChanged NC → PLC Bool
F function has changed; the signal indicates that the corresponding value is valid
SINUMERIK ONE Basic Program LBP_Chan*.F1Change - F6Change
SINUMERIK 840D sl DB21,... .065.0 - 5

<Chan>.auxFFuncs[1].in.fastAckActive NC → PLC Bool
Fast acknowledgement for F function is active
SINUMERIK ONE Basic Program LBP_Chan*.F1Quick - F6Quick
SINUMERIK 840D sl DB21,... .067.0 - 5
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<Chan>.auxFFuncs[1].in.extendedAddress NC → PLC Int
Extended F function address
SINUMERIK ONE Basic Program LBP_Chan*.ExtF1 - ExtF6
SINUMERIK 840D sl DB21,... .158, 164, 170, 176, 182, 188

<Chan>.auxFFuncs[1].in.value NC → PLC Real
F function value
SINUMERIK ONE Basic Program LBP_Chan*.F1 - F6
SINUMERIK 840D sl DB21,... .160, 166, 172, 178, 184, 190

<Chan>.protAreas[1].in.ncPreactivated NC → PLC Bool
Machine-specific protection area is preactivated
SINUMERIK ONE Basic Program LBP_Chan*.E_MRPactivated[1] - [10]
SINUMERIK 840D sl DB21,... .272.0 - 273.1

<Chan>.protAreas[1].in.ncViolated NC → PLC Bool
Machine-related protection area violated
SINUMERIK ONE Basic Program LBP_Chan*.E_MRPViolated[1] - [10]
SINUMERIK 840D sl DB21,... .276.0 - 277.1

<Chan>.protAreas[1].in.chanPreactivated NC → PLC Bool
Channel-specific protection area is preactivated
SINUMERIK ONE Basic Program LBP_Chan*.E_CSPactivated[1] - [10]
SINUMERIK 840D sl DB21,... .274.0 - 275.1

<Chan>.protAreas[1].in.chanViolated NC → PLC Bool
Channel-specific protection area violated
SINUMERIK ONE Basic Program LBP_Chan*.E_CSPViolated[1] - [10]
SINUMERIK 840D sl DB21,... .278.0 - 279.1

<Chan>.protAreas[1].out.nc PLC → NC Bool
Activate machine-related protection area
SINUMERIK ONE Basic Program LBP_Chan*.A_MRP[1] - [10]
SINUMERIK 840D sl DB21,... .008.0 - 009.1

<Chan>.protAreas[1].out.chan PLC → NC Bool
Activate channel-specific protection area
SINUMERIK ONE Basic Program LBP_Chan*.A_CSP[1] - [10]
SINUMERIK 840D sl DB21,... .010.0 - 011.1

<Chan>.progEvent.in.ncStartActive NC → PLC Bool
PROG_EVENT: NC start from channel state "Reset"
SINUMERIK ONE Basic Program LBP_Chan*.E_ProgEvent_Start
SINUMERIK 840D sl DB21,... .376.0
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<Chan>.progEvent.in.partProgramEndActive NC → PLC Bool
PROG_EVENT: program end reset (e.g. M30)
SINUMERIK ONE Basic Program LBP_Chan*.E_ProgEvent_M30
SINUMERIK 840D sl DB21,... .376.1

<Chan>.progEvent.in.resetActive NC → PLC Bool
PROG_EVENT: channel reset
SINUMERIK ONE Basic Program LBP_Chan*.E_ProgEvent_Reset
SINUMERIK 840D sl DB21,... .376.2

<Chan>.progEvent.in.powerOnActive NC → PLC Bool
PROG_EVENT: power ON
SINUMERIK ONE Basic Program LBP_Chan*.E_ProgEvent_PowerOn
SINUMERIK 840D sl DB21,... .376.3

<Chan>.progEvent.in.blockSearchActive NC → PLC Bool
PROG_EVENT: 1st NC start after block search
SINUMERIK ONE Basic Program LBP_Chan*.E_ProgEvent_SearchRun
SINUMERIK 840D sl DB21,... .376.4

<Chan>.synActs[1].in.lockable NC → PLC Bool
Synchronized action ID/IDS can be locked and not be protected by the NCK (MD11500 $MN_PREVENT_SYNACT_LOCK; 
MD21240 $MN_PREVENT_SYNACT_LOCK_CHAN)
SINUMERIK ONE Basic Program LBP_Chan*.E_SynDisabled[1] - [64]
SINUMERIK 840D sl DB21,... .308.0 - 315.7

<Chan>.synActs[1].out.lock PLC → NC Bool
Lock synchronized action ID/IDS
SINUMERIK ONE Basic Program LBP_Chan*.A_SynDisabl[1] - [64]
SINUMERIK 840D sl DB21,... .300.0 - 307.7

<Chan>.grinding.in.signalsEnabled NC → PLC Bool
Grinding technology: input signal from PLC and NCK is enabled ($AC_IN_KEY_G_ISENABLE[])
SINUMERIK ONE Basic Program LBP_Chan*.E_InKeyGIsEn1-8
SINUMERIK 840D sl DB21,... .390.0-7

<Chan>.grinding.in.requested NC → PLC Bool
Enabling of the grinding signal is requested by NCK-initiated actions ($AC_IN_KEY_G_RUN_OUT[])
SINUMERIK ONE Basic Program LBP_Chan*.E_InKeyGRunOut1-8
SINUMERIK 840D sl DB21,... .391.0-7
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<Chan>.grinding.out.set PLC → NC Bool
PLC input signal, if enabled ($AC_IN_KEY_G[])
SINUMERIK ONE Basic Program LBP_Chan*.A_InKeyG<n>
SINUMERIK 840D sl DB21,... .385.0-7

<Chan>.grinding.out.disableSignals PLC → NC Bool
Disable grinding signal
SINUMERIK ONE Basic Program LBP_Chan*.A_InKeyGEn<n>
SINUMERIK 840D sl DB21,... .386.0-7

<Chan>.grinding.out.ackFuncsExecution PLC → NC Bool
Acknowledge execution of grinding function ($AC_IN_KEY_G_RUN_IN[])
SINUMERIK ONE Basic Program LBP_Chan*.A_InKeyGRunIn<n>
SINUMERIK 840D sl DB21,... .387.0-7

<Chan>.nibbelingAndPunching.in.strokeInitiationActive NC → PLC Bool
Stroke initiation is active
SINUMERIK ONE Basic Program LBP_Chan*.E_StrokeEA
SINUMERIK 840D sl DB21,... .038.0

<Chan>.nibbelingAndPunching.in.strokeManualInitiationAck NC → PLC Bool
Manual stroke has been initiated
SINUMERIK ONE Basic Program LBP_Chan*.E_AcknManStrokEnab
SINUMERIK 840D sl DB21,... .038.1

<Chan>.nibbelingAndPunching.out.enableStroke PLC → NC Bool
Enable execution of punch strokes
SINUMERIK ONE Basic Program LBP_Chan*.A_StrokEnab
SINUMERIK 840D sl DB21,... .003.0

<Chan>.nibbelingAndPunching.out.suppressStroke PLC → NC Bool
Activate stroke suppression
SINUMERIK ONE Basic Program LBP_Chan*.A_StrokSup
SINUMERIK 840D sl DB21,... .003.2

<Chan>.nibbelingAndPunching.out.delayStroke PLC → NC Bool
Activate "Delayed stroke" option (MD26018 $MC_NIBPUNCH_PRE_START_TIME; SD42402 $SC_NIB_PRE_START_TIME)
SINUMERIK ONE Basic Program LBP_Chan*.A_StrokDelayed
SINUMERIK 840D sl DB21,... .003.3

<Chan>.nibbelingAndPunching.out.noStroke PLC → NC Bool
Stroke is not active
SINUMERIK ONE Basic Program LBP_Chan*.A_StrokStop
SINUMERIK 840D sl DB21,... .003.4
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<Chan>.nibbelingAndPunching.out.manualStrokeInterface1 PLC → NC Bool
Execute manual punch stroke at interface 1
SINUMERIK ONE Basic Program LBP_Chan*.A_ManStrokEnab
SINUMERIK 840D sl DB21,... .003.1

<Chan>.nibbelingAndPunching.out.manualStrokeInterface2 PLC → NC Bool
Execute manual punch stroke at interface 2
SINUMERIK ONE Basic Program LBP_Chan*.A_ManRelStroke2
SINUMERIK 840D sl DB21,... .003.5

<Chan>.cycles.in.signals NC → PLC Bool
Incoming cycle signals
SINUMERIK ONE Basic Program LBP_Chan*.E_Cycle_Sig
SINUMERIK 840D sl DB21,... .364.0 - 365.7

<Chan>.cycles.out.signals PLC → NC Bool
Outgoing cycle signals
SINUMERIK ONE Basic Program LBP_Chan*.A_Cycle_Sig
SINUMERIK 840D sl DB21,... .366.0 - 367.7

12.2.4 NCK_typeModeGroup

<ModeGroup>.config   
Configuration data of the mode group

<ModeGroup>.basic   
General signals of the mode group

<ModeGroup>.basic.in NC → PLC  
General incoming signals from the mode group

<ModeGroup>.basic.out PLC → NC  
General outgoing signals to the mode group

<ModeGroup>.config.registered NC → PLC Bool
Mode Group is registered

<ModeGroup>.config.modeGroupActive NC → PLC Bool
Mode Group is active

<ModeGroup>.config.modeGroupNumber NC → PLC USInt
Number of Mode Group
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<ModeGroup>.basic.in.ready NC → PLC Bool
Mode group is ready
SINUMERIK ONE Basic Program LBP_ModeGroup.E_MGOK
SINUMERIK 840D sl DB11.006.3

<ModeGroup>.basic.in.resetDone NC → PLC Bool
Mode group reset has been performed
SINUMERIK ONE Basic Program LBP_ModeGroup.E_MGreseted
SINUMERIK 840D sl DB11.006.4

<ModeGroup>.basic.in.resetAllChanDone NC → PLC Bool
All channels within the mode group are in reset state
SINUMERIK ONE Basic Program LBP_ModeGroup.E_ChanReset
SINUMERIK 840D sl DB11.006.7

<ModeGroup>.basic.in.autoModeActive NC → PLC Bool
AUTOMATIC mode is active
SINUMERIK ONE Basic Program LBP_ModeGroup.E_AUTO
SINUMERIK 840D sl DB11.006.0

<ModeGroup>.basic.in.mdaModeActive NC → PLC Bool
MDA mode is active
SINUMERIK ONE Basic Program LBP_ModeGroup.E_MDA
SINUMERIK 840D sl DB11.006.1

<ModeGroup>.basic.in.jogModeActive NC → PLC Bool
JOG mode is active
SINUMERIK ONE Basic Program LBP_ModeGroup.E_JOG
SINUMERIK 840D sl DB11.006.2

<ModeGroup>.basic.in.nckInternalJogActive NC → PLC Bool
NCK internal JOG mode is active
SINUMERIK ONE Basic Program LBP_ModeGroup.E_NCKintJOG
SINUMERIK 840D sl DB11.006.5

<ModeGroup>.basic.in.teachInActive NC → PLC Bool
TEACH IN machine function is active
SINUMERIK ONE Basic Program LBP_ModeGroup.E_TEACHIN
SINUMERIK 840D sl DB11.007.0

<ModeGroup>.basic.in.reposActive NC → PLC Bool
Machine function REPOS is active
SINUMERIK ONE Basic Program LBP_ModeGroup.E_REPOS
SINUMERIK 840D sl DB11.007.1
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<ModeGroup>.basic.in.refActive NC → PLC Bool
Machine function REF is active
SINUMERIK ONE Basic Program LBP_ModeGroup.E_REF
SINUMERIK 840D sl DB11.007.2

<ModeGroup>.basic.in.inc1Active NC → PLC Bool
Traversing by 1 increment per request is active
SINUMERIK ONE Basic Program LBP_ModeGroup.E_INC1
SINUMERIK 840D sl DB11.008.0

<ModeGroup>.basic.in.inc10Active NC → PLC Bool
Traversing by 10 increments per request is active
SINUMERIK ONE Basic Program LBP_ModeGroup.E_INC10
SINUMERIK 840D sl DB11.008.1

<ModeGroup>.basic.in.inc100Active NC → PLC Bool
Traversing by 100 increments per request is active
SINUMERIK ONE Basic Program LBP_ModeGroup.E_INC100
SINUMERIK 840D sl DB11.008.2

<ModeGroup>.basic.in.inc1000Active NC → PLC Bool
Traversing by 1 000 increments per request is active
SINUMERIK ONE Basic Program LBP_ModeGroup.E_INC1000
SINUMERIK 840D sl DB11.008.3

<ModeGroup>.basic.in.inc10000Active NC → PLC Bool
Traversing by 10 000 increments per request is active
SINUMERIK ONE Basic Program LBP_ModeGroup.E_INC10000
SINUMERIK 840D sl DB11.008.4

<ModeGroup>.basic.in.incVarActive NC → PLC Bool
Traversing by a user defined amount of increments per request is active
SINUMERIK ONE Basic Program LBP_ModeGroup.E_INCVar
SINUMERIK 840D sl DB11.008.5

<ModeGroup>.basic.in.contTraversActive NC → PLC Bool
Traversing continuously (default) is active
SINUMERIK ONE Basic Program LBP_ModeGroup.E_ContManTravelAct
SINUMERIK 840D sl DB11.008.6

<ModeGroup>.basic.out.reset PLC → NC Bool
Requesting "Mode group reset"
SINUMERIK ONE Basic Program LBP_ModeGroup.A_MGReset
SINUMERIK 840D sl DB11.000.7
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<ModeGroup>.basic.out.stopAll PLC → NC Bool
Requesting "Mode group stop" (axes and spindles)
SINUMERIK ONE Basic Program LBP_ModeGroup.A_MGStopASp
SINUMERIK 840D sl DB11.000.6

<ModeGroup>.basic.out.stopAxesOnly PLC → NC Bool
Requesting "Mode group stop" (axes only)
SINUMERIK ONE Basic Program LBP_ModeGroup.A_MGStop
SINUMERIK 840D sl DB11.000.5

<ModeGroup>.basic.out.disableModeChangeover PLC → NC Bool
Changing the mode is inhibited
SINUMERIK ONE Basic Program LBP_ModeGroup.A_MCDisable
SINUMERIK 840D sl DB11.000.4

<ModeGroup>.basic.out.autoMode PLC → NC Bool
Request a switchover to AUTOMATIC mode
SINUMERIK ONE Basic Program LBP_ModeGroup.A_AUTO
SINUMERIK 840D sl DB11.000.0

<ModeGroup>.basic.out.mdaMode PLC → NC Bool
Request a switchover to MDA mode
SINUMERIK ONE Basic Program LBP_ModeGroup.A_MDA
SINUMERIK 840D sl DB11.000.1

<ModeGroup>.basic.out.jogMode PLC → NC Bool
Request a switchover to JOG mode
SINUMERIK ONE Basic Program LBP_ModeGroup.A_JOG
SINUMERIK 840D sl DB11.000.2

<ModeGroup>.basic.out.teachIn PLC → NC Bool
Request the TEACH IN machine function
SINUMERIK ONE Basic Program LBP_ModeGroup.A_TEACHIN
SINUMERIK 840D sl DB11.001.0

<ModeGroup>.basic.out.repos PLC → NC Bool
Request the REPOS machine function
SINUMERIK ONE Basic Program LBP_ModeGroup.A_REPOS
SINUMERIK 840D sl DB11.001.1

<ModeGroup>.basic.out.refPoint PLC → NC Bool
Request the REF machine function
SINUMERIK ONE Basic Program LBP_ModeGroup.A_REF
SINUMERIK 840D sl DB11.001.2
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<ModeGroup>.basic.out.singleBlockTypeA PLC → NC Bool
Select single block execution mode, type A
SINUMERIK ONE Basic Program LBP_ModeGroup.A_SingleBlock_A
SINUMERIK 840D sl DB11.001.7

<ModeGroup>.basic.out.singleBlockTypeB PLC → NC Bool
Select single block execution mode, type B
SINUMERIK ONE Basic Program LBP_ModeGroup.A_SingleBlock_B
SINUMERIK 840D sl DB11.001.6

<ModeGroup>.basic.out.inc1 PLC → NC Bool
Activate traversing by 1 increment per request
SINUMERIK ONE Basic Program LBP_ModeGroup.A_INC1
SINUMERIK 840D sl DB11.002.0

<ModeGroup>.basic.out.inc10 PLC → NC Bool
Activate traversing by 10 increments per request
SINUMERIK ONE Basic Program LBP_ModeGroup.A_INC10
SINUMERIK 840D sl DB11.002.1

<ModeGroup>.basic.out.inc100 PLC → NC Bool
Activate traversing by 100 increments per request
SINUMERIK ONE Basic Program LBP_ModeGroup.A_INC100
SINUMERIK 840D sl DB11.002.2

<ModeGroup>.basic.out.inc1000 PLC → NC Bool
Activate traversing by 1 000 increments per request
SINUMERIK ONE Basic Program LBP_ModeGroup.A_INC1000
SINUMERIK 840D sl DB11.002.3

<ModeGroup>.basic.out.inc10000 PLC → NC Bool
Activate traversing by 10 000 increments per request
SINUMERIK ONE Basic Program LBP_ModeGroup.A_INC10000
SINUMERIK 840D sl DB11.002.4

<ModeGroup>.basic.out.incVar PLC → NC Bool
Activate traversing by a user defined amount of increments per request
SINUMERIK ONE Basic Program LBP_ModeGroup.A_INCVar
SINUMERIK 840D sl DB11.002.5

<ModeGroup>.basic.out.contTravers PLC → NC Bool
Activate continuous traversing (default)
SINUMERIK ONE Basic Program LBP_ModeGroup.A_ContManTravel
SINUMERIK 840D sl DB11.002.6
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12.2.5 NCK_typeNC

<Nc>.config   
Configuration data of NC

<Nc>.basic   
General signals of the NC

<Nc>.handwheels   
Signals of the handwheels

<Nc>.digitalInputs   
Digital NC input signals

<Nc>.digitalOutputs   
Digital NC output signals

<Nc>.analogInputs   
Analog NC input signals

<Nc>.analogOutputs   
Analog NC output signals

<Nc>.collisionProtAreas   
Signals for protection areas [0..63]

<Nc>.collision   
Signals for collision avoidance

<Nc>.basic.in NC → PLC  
General incoming signals from the NCK

<Nc>.basic.out PLC → NC  
General outgoing signals to the NCK

<Nc>.digitalInputs.in NC → PLC  
Incoming status of digital NC hardware input signals

<Nc>.digitalInputs.out PLC → NC  
Outgoing control of digital NC software input signals

<Nc>.digitalOutputs.in NC → PLC  
Incoming status of digital NC software output signals

<Nc>.digitalOutputs.out PLC → NC  
Outgoing control of digital NC hardware output signals
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<Nc>.analogInputs.in NC → PLC  
Incoming values of analog NC hardware inputs

<Nc>.analogInputs.out PLC → NC  
Outgoing control of analog software input values

<Nc>.analogOutputs.in NC → PLC  
Incoming values of analog NC software outputs

<Nc>.analogOutputs.out PLC → NC  
Outgoing controls of analog NC hardware output values

<Nc>.handwheels.in NC → PLC  
Incoming signals from the handwheels (1..6)

<Nc>.collisionProtAreas.in NC → PLC  
Incoming status signals for protection areas [0..63]

<Nc>.collisionProtAreas.out PLC → NC  
Outgoing control signals for protection areas [0..63]

<Nc>.collision.out PLC → NC  
Outgoing collision avoidance signals

<Nc>.config.registered NC → PLC Bool
NC is registered

<Nc>.config.isVirtual NC → PLC Bool
Nc is virtual (digital twin)

<Nc>.config.maxModeGroup NC → PLC UInt
Number of active mode groups

<Nc>.config.maxChan NC → PLC UInt
Highest active channel number

<Nc>.config.maxAxis NC → PLC UInt
Highest active axis number

<Nc>.config.activeModeGroups NC → PLC Bool
Active mode groups

<Nc>.config.activeChans NC → PLC Bool
Active channels
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<Nc>.config.activeAxes NC → PLC Bool
Active axes

<Nc>.config.ncCycleTimeout NC → PLC Time
Time for cyclic lifetime monitoring of the NC

<Nc>.config.ncRunupTimeout NC → PLC Time
Time for startup monitoring of the NC

<Nc>.basic.in.emergencyStopActive NC → PLC Bool
Emergency stop is active
SINUMERIK ONE Basic Program LBP_NC.E_EMERGENCY
SINUMERIK 840D sl DB10.106.1

<Nc>.basic.in.measuringProbe1Actuated NC → PLC Bool
Measuring probe 1 was actuated
SINUMERIK ONE Basic Program LBP_NC.E_InspProbe1
SINUMERIK 840D sl DB10.107.0

<Nc>.basic.in.measuringProbe2Actuated NC → PLC Bool
Measuring probe 2 was actuated
SINUMERIK ONE Basic Program LBP_NC.E_InspProbe2
SINUMERIK 840D sl DB10.107.1

<Nc>.basic.in.ncuLinkActive NC → PLC Bool
NCU link communication is active
SINUMERIK ONE Basic Program LBP_NC.E_NCU_LinkActive
SINUMERIK 840D sl DB10.107.6

<Nc>.basic.in.imperialUnitsActive NC → PLC Bool
All setpoints and actual values are interpreted/displayed in imperial units (inch)
SINUMERIK ONE Basic Program LBP_NC.E_SystemInchDim
SINUMERIK 840D sl DB10.107.7

<Nc>.basic.in.imperialMetricChangeCounter NC → PLC USInt
Change counter for imperial (inch)/metric dimensional system
SINUMERIK ONE Basic Program LBP_NC.E_CounterInchMetr
SINUMERIK 840D sl DB10.071.0

<Nc>.basic.in.sinuOperateReady NC → PLC Bool
SINUMERIK Operate is ready and registers itself cyclically with the NC
SINUMERIK ONE Basic Program LBP_NC.E_MMCBTSSready
SINUMERIK 840D sl DB10.108.3
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<Nc>.basic.in.drivesCyclicOperation NC → PLC Bool
For all machine axes of the NC, the corresponding drives are in cyclic operation, i.e. they cyclically exchange PROFIdrive 
telegrams with the NC
SINUMERIK ONE Basic Program LBP_NC.E_DrivesInCylOp
SINUMERIK 840D sl DB10.108.5

<Nc>.basic.in.drivesReady NC → PLC Bool
The corresponding drives are ready for all machine axes of the NC
SINUMERIK ONE Basic Program LBP_NC.E_611Dready
SINUMERIK 840D sl DB10.108.6

<Nc>.basic.in.ncReady NC → PLC Bool
NC is ready: Controller is in cyclic operation
SINUMERIK ONE Basic Program LBP_NC.E_NCready
SINUMERIK 840D sl DB10.108.7

<Nc>.basic.in.ncAlarmActive NC → PLC Bool
At least one NC alarm is active
SINUMERIK ONE Basic Program LBP_NC.E_NCKalarm
SINUMERIK 840D sl DB10.109.0

<Nc>.basic.in.ncuHeatSinkAlarmActive NC → PLC Bool
The heat sink temperature limit of the NCU has been exceeded. Continuous NCU operation can no longer be guaranteed
SINUMERIK ONE Basic Program LBP_NC.E_HTempAlarm
SINUMERIK 840D sl DB10.109.5

<Nc>.basic.in.ncuAirTemperatureAlarmActive NC → PLC Bool
The NC monitoring function of the ambient temperature and/or the fan monitoring function has responded
SINUMERIK ONE Basic Program LBP_NC.E_ATempAlarm
SINUMERIK 840D sl DB10.109.6

<Nc>.basic.in.ncuBatteryAlarmActive NC → PLC Bool
The monitoring function of the NC battery voltage has responded
SINUMERIK ONE Basic Program LBP_NC.E_BattAlarm
SINUMERIK 840D sl DB10.109.7

<Nc>.basic.in.collisionMonitoringActive NC → PLC Bool
Collision avoidance: protection area monitoring is active
SINUMERIK ONE Basic Program LBP_NC.E_CollCheckOff
SINUMERIK 840D sl DB10.106.0
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<Nc>.basic.in.swCams NC → PLC  
Linear axis - cam signal switches from 0 to 1 when the axis passes over the cam in the same direction; modulo rotary axis - minus 
cam signal changes status in response to every rising edge of the plus cam signal; when passing over the minus cam in positive 
axis direction, the plus cam signal switches from 0 to 1
SINUMERIK ONE Basic Program LBP_NC.E_SWCamMinus
SINUMERIK 840D sl DB10.110.0

<Nc>.basic.in.internalAsupModeGroupNumber OP → PLC USInt
 
SINUMERIK 840D sl DB10.DB19.DBB40

<Nc>.basic.in.internalAsupChanNumber OP → PLC USInt
 
SINUMERIK 840D sl DB10.DB19.DBB41

<Nc>.basic.in.internalAsup9StartReq OP → PLC Bool
 
SINUMERIK 840D sl DB10.DB19.DBX42.0

<Nc>.basic.in.internalAsup10StartReq OP → PLC Bool
 
SINUMERIK 840D sl DB10.DB19.DBX42.1

<Nc>.basic.in.swCams[1].minus NC → PLC Bool
Linear axis passes over the minus cam 0 in negative direction (different behavior for modulo rotary axis)
SINUMERIK ONE Basic Program LBP_NC.E_SWCamMinus[0]
SINUMERIK 840D sl DB10.110.0

<Nc>.basic.in.swCams[1].plus NC → PLC Bool
Linear axis passes over the plus cam 0 in positive direction (different behavior for modulo rotary axis)
SINUMERIK ONE Basic Program LBP_NC.E_SWCamPlus[0]
SINUMERIK 840D sl DB10.114.0

<Nc>.basic.out.emergencyStop PLC → NC Bool
Emergency stop is requested
SINUMERIK ONE Basic Program LBP_NC.A_EMERGENCY
SINUMERIK 840D sl DB10.056.1

<Nc>.basic.out.emergencyStopAck PLC → NC Bool
Acknowledgement of the "Emergency Stop" state is requested
SINUMERIK ONE Basic Program LBP_NC.A_EMERGENCY_Ackn
SINUMERIK 840D sl DB10.056.2
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<Nc>.basic.out.keyOperatedSwitchPos0 PLC → NC Bool
Depending on the key-operated switch position 0, access to certain elements in the NC can be enabled or disabled
SINUMERIK ONE Basic Program LBP_NC.A_Keyswitch0
SINUMERIK 840D sl DB10.056.4

<Nc>.basic.out.keyOperatedSwitchPos1 PLC → NC Bool
Depending on the key-operated switch position 1, access to certain elements in the NC can be enabled or disabled
SINUMERIK ONE Basic Program LBP_NC.A_Keyswitch1
SINUMERIK 840D sl DB10.056.5

<Nc>.basic.out.keyOperatedSwitchPos2 PLC → NC Bool
Depending on the key-operated switch position 2, access to certain elements in the NC can be enabled or disabled
SINUMERIK ONE Basic Program LBP_NC.A_Keyswitch2
SINUMERIK 840D sl DB10.056.6

<Nc>.basic.out.keyOperatedSwitchPos3 PLC → NC Bool
Depending on the key-operated switch position 3, access to certain elements in the NC can be enabled or disabled
SINUMERIK ONE Basic Program LBP_NC.A_Keyswitch3
SINUMERIK 840D sl DB10.056.7

<Nc>.basic.out.selectIncFromModeGroup PLC → NC Bool
Within the mode group, traversing by increments is selectable
SINUMERIK ONE Basic Program LBP_NC.A_IncInModeGroup
SINUMERIK 840D sl DB10.057.0

<Nc>.basic.out.internalAsupInfo PLC → OP USInt
 
SINUMERIK 840D sl DB10.DB19.DBB44

<Nc>.basic.out.internalAsupStatus PLC → OP USInt
 
SINUMERIK 840D sl DB10.DB19.DBB45

<Nc>.basic.out.internalAsupReference PLC → OP USInt
 
SINUMERIK 840D sl DB10.DB19.DBW46

<Nc>.basic.out.transferActToolBasePos PLC → NC Bool
Transfer of current MCS setpoints of the axes

<Nc>.handwheels[1].in.movedCounter NC → PLC USInt
Handwheel is counting up directionless, not to scale. Can be used for debugging
SINUMERIK ONE Basic Program LBP_NC.E_HW1_moved, E_HW2_moved …
SINUMERIK 840D sl DB10.068 - 070, 242 - 244
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<Nc>.handwheels[1].in.stationary NC → PLC Bool
Ethernet handwheel is stationary
SINUMERIK ONE Basic Program LBP_NC.E_EHW1_stands, E_EHW2_stands …
SINUMERIK 840D sl DB10.245.0 - 245.5

<Nc>.digitalInputs[1].in.active NC → PLC Bool
Actual state of digital NC hardware input
SINUMERIK ONE Basic Program LBP_NC.E_ActVal_In1 - 40
SINUMERIK 840D sl DB10.060.x, 186.x - 189.x

<Nc>.digitalInputs[1].out.lock PLC → NC Bool
"Lock" digital software input "$A_IN[]" to a defined value of 0 if digitalInputs[].out.set is not active
SINUMERIK ONE Basic Program LBP_NC.A_Disabl_Inp1 - 40
SINUMERIK 840D sl DB10.000.x, 122.x, 124.x, 126.x, 128.x

<Nc>.digitalInputs[1].out.set PLC → NC Bool
Set digital NC software input "$A_IN[]" to a defined value of 1
SINUMERIK ONE Basic Program LBP_NC.A_Set_Inp1 - 40
SINUMERIK 840D sl DB10.001.x, 123.x, 125.x, 127.x, 129.x

<Nc>.digitalOutputs[1].in.setpointState NC → PLC Bool
State of the digital NC software output "$A_OUT[]" set by the NC if digitalOutputs[].out.overwrite is not active
SINUMERIK ONE Basic Program LBP_NC.E_Setpoint_Out1 - 40
SINUMERIK 840D sl DB10.064.x, 190.x, - 193.x

<Nc>.digitalOutputs[1].out.settingState PLC → NC Bool
Value will be transfered to the digital NC hardware output if either "digitalOutputs[].out.overwrite" or "digitalOutputs[].out.tar‐
get" is active
SINUMERIK ONE Basic Program LBP_NC.A_Set_Out1 - 40
SINUMERIK 840D sl DB10.006.x, 132.x, 136.x, 140.x, 144.x

<Nc>.digitalOutputs[1].out.overwrite PLC → NC Bool
Edge change 0 → 1: transfer "digitalOutputs[].out.settingState" to digital hardware output, the digital NC output state 
"$A_OUT[]" will be set to 0
SINUMERIK ONE Basic Program LBP_NC.A_OvMask_Out1 - 40
SINUMERIK 840D sl DB10.005.x, 131.x, 135.x, 139.x, 143.x

<Nc>.digitalOutputs[1].out.target PLC → NC Bool
Transfer "digitalOutputs[].out.settingState" to the digital hardware output; the original state of digital NC software output 
"$A_OUT[]" remains unchanged
SINUMERIK ONE Basic Program LBP_NC.A_InMask_Out1 - 40
SINUMERIK 840D sl DB10.007.x, 133.x, 137.x, 141.x, 145.x
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<Nc>.digitalOutputs[1].out.lock PLC → NC Bool
"Lock" digital NC hardware output to a defined state of 0
SINUMERIK ONE Basic Program LBP_NC.A_Disabl_Out1 - 40
SINUMERIK 840D sl DB10.004.x, 130.x, 134.x, 138.x, 142.x

<Nc>.analogInputs[1].in.actualValue NC → PLC Int
Actual value of the analog NC hardware input is available at the analog NC software input "$A_INA[]"
SINUMERIK ONE Basic Program LBP_NC.E_ActVal_anaIn1 - 8
SINUMERIK 840D sl DB10.194 - 208

<Nc>.analogInputs[1].out.lock PLC → NC Bool
"Lock" analog NC software input $A_INA[] to defined value of 0 if "analogInputs[].out.target" is not active
SINUMERIK ONE Basic Program LBP_NC.A_Disabl_anaIn1 - 8
SINUMERIK 840D sl DB10.146.x

<Nc>.analogInputs[1].out.target PLC → NC Bool
Transfer "analogInputs[].out.settingValue" to the analog NC software input $A_INA[]
SINUMERIK ONE Basic Program LBP_NC.A_InMask_anaIn1 - 8
SINUMERIK 840D sl DB10.147.x

<Nc>.analogInputs[1].out.settingValue PLC → NC Int
"analogInputs[].out.settingValue" will be transfered to the analog NC software input $A_INA[] if "analogInputs[].out.target" is 
active
SINUMERIK ONE Basic Program LBP_NC.A_Setval_anaIn1 - 8
SINUMERIK 840D sl DB10.148 - 162

<Nc>.analogOutputs[1].in.setpointValue NC → PLC Int
Value of the analog NC software output "$A_OUTA[]" set by NC if "overwrite" is not active
SINUMERIK ONE Basic Program LBP_NC.E_Setval_anaOut1 - 8
SINUMERIK 840D sl DB10.210 - 224

<Nc>.analogOutputs[1].out.settingValue PLC → NC Int
"analogOutputs[].out.settingValue" will be transferred to analog NC hardware output 1 if either "analogOutputs[].out.over‐
write" or "analogOutputs[].out.target" is active
SINUMERIK ONE Basic Program LBP_NC.A_Setval_anaOut1 - 8
SINUMERIK 840D sl DB10.170 - 184

<Nc>.analogOutputs[1].out.overwrite PLC → NC Bool
Edge change 0 → 1: transfer "analogOutputs[].out.settingValue" to analog hardware output  1, the actual NC software value 
$A_OUTA[1] will be lost
SINUMERIK ONE Basic Program LBP_NC.A_OvMask_anaOut1 - 8
SINUMERIK 840D sl DB10.166.x

PLC Basic Program plus reference
12.2 NCK-related data types (short description)

PLC Basic Program plus
192 Function Manual, 07/2022, A5E51148763B AB



<Nc>.analogOutputs[1].out.target PLC → NC Bool
Transfer "analogOutputs[].out.settingValue" to analog hardware output 1 if "analogOutputs[].out.lock" is not active, the actual 
analog NC software output value $A_OUTA[1] will be kept
SINUMERIK ONE Basic Program LBP_NC.A_InMask_anaOut1 - 8
SINUMERIK 840D sl DB10.167.x

<Nc>.analogOutputs[1].out.lock PLC → NC Bool
"Lock" analog NC hardware output 1 if either "analogOutputs[].out.overwrite" or "analogOutputs[].out.target" is active
SINUMERIK ONE Basic Program LBP_NC.A_Disabl_anaOut1 - 8
SINUMERIK 840D sl DB10.168.x

<Nc>.collisionProtAreas[0].in.active NC → PLC Bool
All protection areas connected to the interface signal are active
SINUMERIK ONE Basic Program LBP_NC.E_CollCheck
SINUMERIK 840D sl DB10.226.0-233.7

<Nc>.collisionProtAreas[0].out.activate PLC → NC Bool
Activate the protection areas that are connected with the interface signal
SINUMERIK ONE Basic Program LBP_NC.A_CollCheck
SINUMERIK 840D sl DB10.234.0-241.7

<Nc>.collision.out.deactivateMachineAreasAuto PLC → NC Bool
Request deactivation of all protection areas of the type "Machine" for operations in "AUTO" mode
SINUMERIK ONE Basic Program LBP_NC.A_CA_DisableAutoMach
SINUMERIK 840D sl DB10.058.0

<Nc>.collision.out.deactivateToolAreasAuto PLC → NC Bool
Request deactivation of all protection areas of the type "Tool" for operations in "AUTO" mode
SINUMERIK ONE Basic Program LBP_NC.A_CA_DisableAutoTools
SINUMERIK 840D sl DB10.058.1

<Nc>.collision.out.deactivateFixtureAreasAuto PLC → NC Bool
Request deactivation of all fixture protection areas for operations in "AUTO" mode
SINUMERIK ONE Basic Program LBP_NC.A_CA_DisableAutoWorkh
SINUMERIK 840D sl DB10.058.2

<Nc>.collision.out.deactivateWorkpieceAreasAuto PLC → NC Bool
Request deactivation of all protection areas of the type "Workpiece" for operations in "AUTO" mode
SINUMERIK ONE Basic Program LBP_NC.A_CA_DisableAutoWorkp
SINUMERIK 840D sl DB10.058.3
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<Nc>.collision.out.deactivateMachineAreasJog PLC → NC Bool
Request deactivation of all protection areas of the type "Machine" for operations in "JOG" mode
SINUMERIK ONE Basic Program LBP_NC.A_CA_DisableJogMach
SINUMERIK 840D sl DB10.058.4

<Nc>.collision.out.deactivateToolAreasJog PLC → NC Bool
Request deactivation of all protection areas of the type "Tool" for operations in "JOG" mode
SINUMERIK ONE Basic Program LBP_NC.A_CA_DisableJogTools
SINUMERIK 840D sl DB10.058.5

<Nc>.collision.out.deactivateFixtureAreasJog PLC → NC Bool
Request deactivation of all protection areas of the type "Fixture" for operations in "JOG" mode
SINUMERIK ONE Basic Program LBP_NC.A_CA_DisableJogWorkh
SINUMERIK 840D sl DB10.058.6

<Nc>.collision.out.deactivateWorkpieceAreasJog PLC → NC Bool
Request deactivation of all protection areas of the type "Workpiece" for operations in "JOG" mode
SINUMERIK ONE Basic Program LBP_NC.A_CA_DisableJogWorkp
SINUMERIK 840D sl DB10.058.7

12.2.6 NCK_typeToolholder

<Toolholder>.config   
Configuration data of the tool holder

<Toolholder>.command   
Signals for the tool command

<Toolholder>.ack   
Acknowledgement for the tool command, only valid with active request

<Toolholder>.command.in NC → PLC  
Incoming signals from tool management

<Toolholder>.ack.in NC → PLC  
Incoming signals for the acknowledging the tool change

<Toolholder>.ack.out PLC → NC  
Outgoing signals for the acknowledgement of the tool change
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<Toolholder>.command.in.request NC → PLC Bool
NC requests a tool change and the signals of the command are valid
SINUMERIK ONE Basic Program LBP_TMSpindleIFNo
SINUMERIK ONE Basic Program LBP_TMTurretIFNo
SINUMERIK 840D sl DB72.DBX0.0 - 1.7
SINUMERIK 840D sl DB73.DBX0.0 - 1.7

<Toolholder>.command.in.multitoolRequest NC → PLC Bool
Tool change with multitool is requested and the signals for the multitool are valid. Only valid if <tool holder>.command.in.re‐
quest is set
SINUMERIK ONE Basic Program LBP_TMSpindleDataInDB1072
SINUMERIK ONE Basic Program LBP_TMTurretDataInDB1073
SINUMERIK 840D sl DB72.DBX5.7
SINUMERIK 840D sl DB73.DBX5.7

<Toolholder>.command.in.basic NC → PLC  
General command signals. Only valid when <tool holder>.command.in.request is set

<Toolholder>.command.in.options NC → PLC  
Options for the command. Only valid if <tool holder>.command.in.request is set

<Toolholder>.command.in.toolProperties NC → PLC  
Properties of the new tool in the tool holder. Only valid if <tool holder>.command.in.request is set

<Toolholder>.command.in.toolStatus NC → PLC  
Status of the new tool in the tool holder. Only valid if <tool holder>.command.in.request is set

<Toolholder>.command.in.userParameters NC → PLC DInt
User-defined parameter transferred with the command ($P_VDITCP). Only valid when <tool holder>.command.in.request is set
SINUMERIK ONE Basic Program LBP_TMSpindleVdiTcp0 - VdiTcp2
SINUMERIK ONE Basic Program LBP_TMTurretVdiTcp0 - VdiTcp2
SINUMERIK 840D sl DB72.DBD8, 12, 16
SINUMERIK 840D sl DB73.DBD8, 12, 16

<Toolholder>.command.in.multitoolCommand NC → PLC  
General command signals for the multitool. Only valid if <tool holder>.command.in.multitoolRequest is set

<Toolholder>.command.in.multitoolProperties NC → PLC  
Properties of the new multitool in the tool holder. Only valid if <tool holder>.command.in.multitoolRequest is set

<Toolholder>.command.in.multitoolStatus NC → PLC  
Status of the new multitool in the tool holder. Only valid if <tool holder>.command.in.multitoolRequest is set

<Toolholder>.config.registered NC → PLC Bool
Tool holder is registered
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<Toolholder>.config.toolholder NC → PLC UInt
Tool holder number

<Toolholder>.config.toaUnit NC → PLC USInt
Number of the associated TO area

<Toolholder>.config.bufferMagazine NC → PLC UInt
Magazine number where the tool holder is located, typically the buffer magazine

<Toolholder>.config.bufferLocation NC → PLC UInt
Location number of the tool holder in the magazine

<Toolholder>.command.in.basic.ncCommand NC → PLC USInt
Internal number of the NC command

<Toolholder>.command.in.basic.perform NC → PLC Bool
"Perform tool change" has been requested
SINUMERIK ONE Basic Program LBP_TMSpindlePerform
SINUMERIK ONE Basic Program LBP_TMTurretPerform
SINUMERIK 840D sl DB72.DBX4.1
SINUMERIK 840D sl DB73.DBX4.1

<Toolholder>.command.in.basic.prepare NC → PLC Bool
"Prepare tool change" is requested
SINUMERIK ONE Basic Program LBP_TMSpindlePrepare
SINUMERIK ONE Basic Program LBP_TMTurretf0_2
SINUMERIK 840D sl DB72.DBX4.2
SINUMERIK 840D sl DB73.DBX4.2

<Toolholder>.command.in.basic.position NC → PLC Bool
"Position magazine" to the tool holder is requested
SINUMERIK ONE Basic Program LBP_TMLoadPositioning
SINUMERIK ONE Basic Program LBP_TMTurretTO
SINUMERIK 840D sl DB71.DBX4.3
SINUMERIK 840D sl DB73.DBX4.3

<Toolholder>.command.in.basic.chan NC → PLC USInt
Associated channel number
SINUMERIK ONE Basic Program LBP_TMSpindleChannel
SINUMERIK ONE Basic Program LBP_TMTurretChannel
SINUMERIK 840D sl DB72.DBB6
SINUMERIK 840D sl DB73.DBB6
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<Toolholder>.command.in.basic.newTool NC → PLC UInt
T number of the new tool
SINUMERIK ONE Basic Program LBP_TMSpindleTNo
SINUMERIK ONE Basic Program LBP_TMTurretTNo
SINUMERIK 840D sl DB72.DBW44
SINUMERIK 840D sl DB73.DBW44

<Toolholder>.command.in.basic.newToolTargetMagazine NC → PLC Int
Magazine number to which the new tool must be moved, or magazine number of the tool holder to which positioning is 
required
SINUMERIK ONE Basic Program LBP_TMSpindleBufferIdent
SINUMERIK ONE Basic Program LBP_TMTurretBufferIdent
SINUMERIK 840D sl DB72.DBW20
SINUMERIK 840D sl DB73.DBW20

<Toolholder>.command.in.basic.newToolTargetLocation NC → PLC Int
Location number to which the new tool must be moved, or location number of the tool holder to which positioning is required
SINUMERIK ONE Basic Program LBP_TMSpindleBufferNo
SINUMERIK ONE Basic Program LBP_TMTurretBufferNo
SINUMERIK 840D sl DB72.DBW22
SINUMERIK 840D sl DB73.DBW22

<Toolholder>.command.in.basic.newToolSourceMagazine NC → PLC Int
Number of the magazine in which the new tool is located or number of the magazine to be positioned to the tool holder
SINUMERIK ONE Basic Program LBP_TMSpindleSMag
SINUMERIK ONE Basic Program LBP_TMTurretSMag
SINUMERIK 840D sl DB72.DBW24
SINUMERIK 840D sl DB73.DBW24

<Toolholder>.command.in.basic.newToolSourceLocation NC → PLC Int
Number of the location where the new tool is located or number of the location to be positioned to the tool holder
SINUMERIK ONE Basic Program LBP_TMSpindleSLoc
SINUMERIK ONE Basic Program LBP_TMTurretSLoc
SINUMERIK 840D sl DB72.DBW26
SINUMERIK 840D sl DB73.DBW26

<Toolholder>.command.in.basic.oldToolSourceMagazine NC → PLC Int
Magazine number where the old tool is located in

<Toolholder>.command.in.basic.oldToolSourceLocation NC → PLC Int
Location number where the old tool is located
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<Toolholder>.command.in.basic.oldToolTargetMagazine NC → PLC Int
Number of the magazine to which the old tool must be moved
SINUMERIK ONE Basic Program LBP_TMSpindleTMag
SINUMERIK ONE Basic Program LBP_TMTurretTMag
SINUMERIK 840D sl DB72.DBW28
SINUMERIK 840D sl DB73.DBW28

<Toolholder>.command.in.basic.oldToolTargetLocation NC → PLC Int
Number of the location to which the old tool must be moved
SINUMERIK ONE Basic Program LBP_TMSpindleTLoc
SINUMERIK ONE Basic Program LBP_TMTurretTLoc
SINUMERIK 840D sl DB72.DBW30
SINUMERIK 840D sl DB73.DBW30

<Toolholder>.command.in.options.noNewTool NC → PLC Bool
No new tool is used for the tool change, T0 has been programmed
SINUMERIK ONE Basic Program LBP_TMSpindleT0
SINUMERIK ONE Basic Program LBP_TMTurretT0
SINUMERIK 840D sl DB72.DBX4.3
SINUMERIK 840D sl DB73.DBX4.3

<Toolholder>.command.in.options.oldToolNotInToolholder NC → PLC Bool
Old tool is not located in the tool holder anymore
SINUMERIK ONE Basic Program LBP_TMSpindleOldTinDBW42
SINUMERIK ONE Basic Program LBP_TMTurretf0_4
SINUMERIK 840D sl DB72.DBX4.4
SINUMERIK 840D sl DB73.DBX4.4

<Toolholder>.command.in.options.newManualTool NC → PLC Bool
New tool has to be loaded manually (manual tool)
SINUMERIK ONE Basic Program LBP_TMSpindleManTIn
SINUMERIK ONE Basic Program LBP_TMTurretf0_5
SINUMERIK 840D sl DB72.DBX4.5
SINUMERIK 840D sl DB73.DBX4.5

<Toolholder>.command.in.options.oldManualTool NC → PLC Bool
Old tool has to be changed manually (hand tool)
SINUMERIK ONE Basic Program LBP_TMSpindleManTOut
SINUMERIK ONE Basic Program LBP_TMTurretManTOut
SINUMERIK 840D sl DB72.DBX4.6
SINUMERIK 840D sl DB73.DBX4.6
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<Toolholder>.command.in.options.byNcProg NC → PLC Bool
Request for tool change was initiated by an NC program
SINUMERIK ONE Basic Program LBP_TMLoadPosbyProgram
SINUMERIK 840D sl DB71.DBX4.4

<Toolholder>.command.in.options.toolRemainsInToolholder NC → PLC Bool
New tool is already located in the tool holder
SINUMERIK ONE Basic Program LBP_TMSpindleSpiTRSpi
SINUMERIK ONE Basic Program LBP_TMTurretf0_7
SINUMERIK 840D sl DB72.DBX4.7
SINUMERIK 840D sl DB73.DBX4.7

<Toolholder>.command.in.options.rejectingToolAllowed NC → PLC Bool
Suggested tool may be rejected

<Toolholder>.command.in.toolProperties.toolLocationType NC → PLC UInt
Location type of the tool
SINUMERIK ONE Basic Program LBP_TMSpindleLocType
SINUMERIK ONE Basic Program LBP_TMTurretLocType
SINUMERIK 840D sl DB72.DBW32
SINUMERIK 840D sl DB73.DBW32

<Toolholder>.command.in.toolProperties.toolSizeLeft NC → PLC UInt
Number of half locations the tool uses to the left
SINUMERIK ONE Basic Program LBP_TMSpindleSLeft
SINUMERIK ONE Basic Program LBP_TMTurretSLeft
SINUMERIK 840D sl DB72.DBW34
SINUMERIK 840D sl DB73.DBW34

<Toolholder>.command.in.toolProperties.toolSizeRight NC → PLC UInt
Number of half locations the tool uses to the right
SINUMERIK ONE Basic Program LBP_TMSpindleSRight
SINUMERIK ONE Basic Program LBP_TMTurretSRight
SINUMERIK 840D sl DB72.DBW36
SINUMERIK 840D sl DB73.DBW36

<Toolholder>.command.in.toolProperties.toolSizeTop NC → PLC UInt
Number of half locations the tool uses to the top
SINUMERIK ONE Basic Program LBP_TMSpindleSTop
SINUMERIK ONE Basic Program LBP_TMTurretSTop
SINUMERIK 840D sl DB72.DBW38
SINUMERIK 840D sl DB73.DBW38
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<Toolholder>.command.in.toolProperties.toolSizeBottom NC → PLC UInt
Number of half locations the tool uses to the bottom
SINUMERIK ONE Basic Program LBP_TMSpindleSBottom
SINUMERIK ONE Basic Program LBP_TMTurretSBottom
SINUMERIK 840D sl DB72.DBW40
SINUMERIK 840D sl DB73.DBW40

<Toolholder>.command.in.toolProperties.toolOriginMagazine NC → PLC UInt
Magazine number of the owner magazine
SINUMERIK ONE Basic Program LBP_TMSpindleMyMag
SINUMERIK 840D sl DB72.DBW48

<Toolholder>.command.in.toolProperties.toolOriginLocation NC → PLC UInt
Location number of the owner location in the magazine
SINUMERIK ONE Basic Program LBP_TMSpindleMyPlace
SINUMERIK 840D sl DB72.DBW50

<Toolholder>.command.in.toolStatus.active NC → PLC Bool
Tool is active
SINUMERIK ONE Basic Program LBP_TMSpindleActive
SINUMERIK ONE Basic Program LBP_TMTurretActive
SINUMERIK 840D sl DB72.DBX43.0
SINUMERIK 840D sl DB73.DBX43.0

<Toolholder>.command.in.toolStatus.enabled NC → PLC Bool
Tool is enabled
SINUMERIK ONE Basic Program LBP_TMSpindleEnabled
SINUMERIK ONE Basic Program LBP_TMTurretEnabled
SINUMERIK 840D sl DB72.DBX43.1
SINUMERIK 840D sl DB73.DBX43.1

<Toolholder>.command.in.toolStatus.disabled NC → PLC Bool
Tool is disabled
SINUMERIK ONE Basic Program LBP_TMSpindleDisabled
SINUMERIK ONE Basic Program LBP_TMTurretDisabled
SINUMERIK 840D sl DB72.DBX43.2
SINUMERIK 840D sl DB73.DBX43.2

<Toolholder>.command.in.toolStatus.measured NC → PLC Bool
Tool is measured
SINUMERIK ONE Basic Program LBP_TMSpindleMeasured
SINUMERIK ONE Basic Program LBP_TMTurretMeasured
SINUMERIK 840D sl DB72.DBX43.3
SINUMERIK 840D sl DB73.DBX43.3
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<Toolholder>.command.in.toolStatus.prewarning NC → PLC Bool
Prewarning limit of the tool was reached
SINUMERIK ONE Basic Program LBP_TMSpindlePrewarn
SINUMERIK ONE Basic Program LBP_TMTurretPrewarn
SINUMERIK 840D sl DB72.DBX43.4
SINUMERIK 840D sl DB73.DBX43.4

<Toolholder>.command.in.toolStatus.changeActive NC → PLC Bool
Tool is being changed
SINUMERIK ONE Basic Program LBP_TMSpindleChange
SINUMERIK ONE Basic Program LBP_TMTurretChange
SINUMERIK 840D sl DB72.DBX43.5
SINUMERIK 840D sl DB73.DBX43.5

<Toolholder>.command.in.toolStatus.fixedLocation NC → PLC Bool
Tool is fixed location coded
SINUMERIK ONE Basic Program LBP_TMSpindleFixedLoc
SINUMERIK ONE Basic Program LBP_TMTurretFixedLoc
SINUMERIK 840D sl DB72.DBX43.6
SINUMERIK 840D sl DB73.DBX43.6

<Toolholder>.command.in.toolStatus.used NC → PLC Bool
Tool was in use
SINUMERIK ONE Basic Program LBP_TMSpindleUsed
SINUMERIK ONE Basic Program LBP_TMTurretUsed
SINUMERIK 840D sl DB72.DBX43.7
SINUMERIK 840D sl DB73.DBX43.7

<Toolholder>.command.in.toolStatus.toolInBuffer NC → PLC Bool
Tool is located in the buffer magazine
SINUMERIK ONE Basic Program LBP_TMSpindleTInBuffer
SINUMERIK ONE Basic Program LBP_TMTurretTInBuffer
SINUMERIK 840D sl DB72.DBX42.0
SINUMERIK 840D sl DB73.DBX42.0

<Toolholder>.command.in.toolStatus.disableStateIgnored NC → PLC Bool
Disabled state of the tool is ignored
SINUMERIK ONE Basic Program LBP_TMSpindleIgnoreDisabled
SINUMERIK ONE Basic Program LBP_TMTurretIgnoreDisabled
SINUMERIK 840D sl DB72.DBX42.1
SINUMERIK 840D sl DB73.DBX42.1
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<Toolholder>.command.in.toolStatus.toBeUnloaded NC → PLC Bool
Tool has to be unloaded
SINUMERIK ONE Basic Program LBP_TMSpindleUnload
SINUMERIK ONE Basic Program LBP_TMTurretUnload
SINUMERIK 840D sl DB72.DBX42.2
SINUMERIK 840D sl DB73.DBX42.2

<Toolholder>.command.in.toolStatus.toBeLoaded NC → PLC Bool
Tool has to be loaded
SINUMERIK ONE Basic Program LBP_TMSpindleLoad
SINUMERIK ONE Basic Program LBP_TMTurretLoad
SINUMERIK 840D sl DB72.DBX42.3
SINUMERIK 840D sl DB73.DBX42.3

<Toolholder>.command.in.toolStatus.masterTool NC → PLC Bool
Tool is master tool
SINUMERIK ONE Basic Program LBP_TMSpindleMasterTool
SINUMERIK ONE Basic Program LBP_TMTurretMasterTool
SINUMERIK 840D sl DB72.DBX42.4
SINUMERIK 840D sl DB73.DBX42.4

<Toolholder>.command.in.toolStatus.changeOneToOne NC → PLC Bool
1:1 tool change
SINUMERIK ONE Basic Program LBP_TMSpindleExhange_1to1
SINUMERIK ONE Basic Program LBP_TMTurretExhange_1to1
SINUMERIK 840D sl DB72.DBX42.6
SINUMERIK 840D sl DB73.DBX42.6

<Toolholder>.command.in.toolStatus.manualTool NC → PLC Bool
Tool is a manual tool
SINUMERIK ONE Basic Program LBP_TMSpindleHandTool
SINUMERIK ONE Basic Program LBP_TMTurretHandTool
SINUMERIK 840D sl DB72.DBX42.7
SINUMERIK 840D sl DB73.DBX42.7

<Toolholder>.command.in.toolStatus.toolAtDisabledLocation NC → PLC Bool
Tool is at a locked magazine location

<Toolholder>.command.in.multitoolCommand.position NC → PLC Bool
Request for positioning the multitool
SINUMERIK ONE Basic Program LBP_TMLoadPositioningMT
SINUMERIK 840D sl DB71.DBX4.5
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<Toolholder>.command.in.multitoolCommand.newTool NC → PLC UInt
T number of the new multitool
SINUMERIK ONE Basic Program LBP_TMSpindleMTNewMTNo
SINUMERIK ONE Basic Program LBP_TMTurretMTNewMTNo
SINUMERIK 840D sl DB1072.DBW8
SINUMERIK 840D sl DB1073.DBW8

<Toolholder>.command.in.multitoolCommand.newToolLocation NC → PLC Int
Location number within the multitool where the new tool is located
SINUMERIK ONE Basic Program LBP_TMSpindleMTNewPlace
SINUMERIK ONE Basic Program LBP_TMTurretMTNewPlace
SINUMERIK 840D sl DB1072.DBW10
SINUMERIK 840D sl DB1073.DBW10

<Toolholder>.command.in.multitoolCommand.oldTool NC → PLC UInt
T number of the old multitool
SINUMERIK ONE Basic Program LBP_TMSpindleMTOldMTNo
SINUMERIK ONE Basic Program LBP_TMTurretMTOldMTNo
SINUMERIK 840D sl DB1072.DBW12
SINUMERIK 840D sl DB1073.DBW12

<Toolholder>.command.in.multitoolCommand.oldToolLocation NC → PLC Int
Location number within the multitool where the old tool is located
SINUMERIK ONE Basic Program LBP_TMSpindleMTOldPlace
SINUMERIK ONE Basic Program LBP_TMTurretMTOldPlace
SINUMERIK 840D sl DB1072.DBW14
SINUMERIK 840D sl DB1073.DBW14

<Toolholder>.command.in.multitoolProperties.distanceType NC → PLC UInt
Type of distance coding of the multitool
SINUMERIK ONE Basic Program LBP_TMSpindleMTDistanceCoding
SINUMERIK ONE Basic Program LBP_TMTurretMTDistanceCoding
SINUMERIK 840D sl DB1072.DBW0
SINUMERIK 840D sl DB1073.DBW0

<Toolholder>.command.in.multitoolProperties.distance NC → PLC Real
Distance of the locations in the multitool according to the type of distance coding
SINUMERIK ONE Basic Program LBP_TMSpindleMTDistance
SINUMERIK ONE Basic Program LBP_TMTurretMTDistance
SINUMERIK 840D sl DB1072.DBD4
SINUMERIK 840D sl DB1073.DBD4
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<Toolholder>.command.in.multitoolProperties.numberOfLocations NC → PLC UInt
Number of locations of the multitool
SINUMERIK ONE Basic Program LBP_TMSpindleMTPlaces
SINUMERIK ONE Basic Program LBP_TMTurretMTPlaces
SINUMERIK 840D sl DB1072.DBW2
SINUMERIK 840D sl DB1073.DBW2

<Toolholder>.command.in.multitoolProperties.toolLocationType NC → PLC UInt
Location type of the multitool
SINUMERIK ONE Basic Program LBP_TMSpindleMTLocType
SINUMERIK ONE Basic Program LBP_TMTurretMTLocType
SINUMERIK 840D sl DB1072.DBW16
SINUMERIK 840D sl DB1073.DBW16

<Toolholder>.command.in.multitoolProperties.toolSizeLeft NC → PLC UInt
Number of half locations the multitool uses to the left
SINUMERIK ONE Basic Program LBP_TMSpindleMTSleft
SINUMERIK ONE Basic Program LBP_TMTurretMTSleft
SINUMERIK 840D sl DB1072.DBW18
SINUMERIK 840D sl DB1073.DBW18

<Toolholder>.command.in.multitoolProperties.toolSizeRight NC → PLC UInt
Number of half locations the multitool uses to the right
SINUMERIK ONE Basic Program LBP_TMSpindleMTSRight
SINUMERIK ONE Basic Program LBP_TMTurretMTSRight
SINUMERIK 840D sl DB1072.DBW20
SINUMERIK 840D sl DB1073.DBW20

<Toolholder>.command.in.multitoolProperties.toolSizeTop NC → PLC UInt
Number of half locations the multitool uses to the top
SINUMERIK ONE Basic Program LBP_TMSpindleMTSTop
SINUMERIK ONE Basic Program LBP_TMTurretMTSTop
SINUMERIK 840D sl DB1072.DBW22
SINUMERIK 840D sl DB1073.DBW22

<Toolholder>.command.in.multitoolProperties.toolSizeBottom NC → PLC UInt
Number of half locations the multitool uses to the bottom
SINUMERIK ONE Basic Program LBP_TMSpindleMTSBottom
SINUMERIK ONE Basic Program LBP_TMTurretMTSBottom
SINUMERIK 840D sl DB1072.DBW24
SINUMERIK 840D sl DB1073.DBW24
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<Toolholder>.command.in.multitoolProperties.toolOriginMagazine NC → PLC UInt
Magazine number of the owner magazine for the multitool
SINUMERIK ONE Basic Program LBP_TMSpindleMTMyMag
SINUMERIK ONE Basic Program LBP_TMTurretMTMyMag
SINUMERIK 840D sl DB1072.DBW32
SINUMERIK 840D sl DB1073.DBW32

<Toolholder>.command.in.multitoolProperties.toolOriginLocation NC → PLC UInt
Location number of the owner location in the magazine
SINUMERIK ONE Basic Program LBP_TMSpindleMTMyPlace
SINUMERIK ONE Basic Program LBP_TMTurretMTMyPlace
SINUMERIK 840D sl DB1072.DBW34
SINUMERIK 840D sl DB1073.DBW34

<Toolholder>.command.in.multitoolStatus.active NC → PLC Bool
Tool is active
SINUMERIK ONE Basic Program LBP_TMSpindleMTActive
SINUMERIK ONE Basic Program LBP_TMTurretMTActive
SINUMERIK 840D sl DB1072.DBX27.0
SINUMERIK 840D sl DB1073.DBX27.0

<Toolholder>.command.in.multitoolStatus.enabled NC → PLC Bool
Tool is enabled
SINUMERIK ONE Basic Program LBP_TMSpindleMTEnabled
SINUMERIK ONE Basic Program LBP_TMTurretMTEnabled
SINUMERIK 840D sl DB1072.DBX27.1
SINUMERIK 840D sl DB1073.DBX27.1

<Toolholder>.command.in.multitoolStatus.disabled NC → PLC Bool
Tool is disabled
SINUMERIK ONE Basic Program LBP_TMSpindleMTDisabled
SINUMERIK ONE Basic Program LBP_TMTurretMTDisabled
SINUMERIK 840D sl DB1072.DBX27.2
SINUMERIK 840D sl DB1073.DBX27.2

<Toolholder>.command.in.multitoolStatus.measured NC → PLC Bool
Tool is measured
SINUMERIK ONE Basic Program LBP_TMSpindleMTMeasured
SINUMERIK ONE Basic Program LBP_TMTurretMTMeasured
SINUMERIK 840D sl DB1072.DBX27.3
SINUMERIK 840D sl DB1073.DBX27.3
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<Toolholder>.command.in.multitoolStatus.prewarning NC → PLC Bool
Prewarning limit of the tool was reached
SINUMERIK ONE Basic Program LBP_TMSpindleMTPrewarn
SINUMERIK ONE Basic Program LBP_TMTurretMTPrewarn
SINUMERIK 840D sl DB1072.DBX27.4
SINUMERIK 840D sl DB1073.DBX27.4

<Toolholder>.command.in.multitoolStatus.changeActive NC → PLC Bool
Tool is being changed
SINUMERIK ONE Basic Program LBP_TMSpindleMTChange
SINUMERIK ONE Basic Program LBP_TMTurretMTChange
SINUMERIK 840D sl DB1072.DBX27.5
SINUMERIK 840D sl DB1073.DBX27.5

<Toolholder>.command.in.multitoolStatus.fixedLocation NC → PLC Bool
Tool is fixed location coded
SINUMERIK ONE Basic Program LBP_TMSpindleMTFixedLoc
SINUMERIK ONE Basic Program LBP_TMTurretMTFixedLoc
SINUMERIK 840D sl DB1072.DBX27.6
SINUMERIK 840D sl DB1073.DBX27.6

<Toolholder>.command.in.multitoolStatus.used NC → PLC Bool
Tool was in use
SINUMERIK ONE Basic Program LBP_TMSpindleMTUsed
SINUMERIK ONE Basic Program LBP_TMTurretMTUsed
SINUMERIK 840D sl DB1072.DBX27.7
SINUMERIK 840D sl DB1073.DBX27.7

<Toolholder>.command.in.multitoolStatus.toolInBuffer NC → PLC Bool
Tool is located in the buffer magazine
SINUMERIK ONE Basic Program LBP_TMSpindleMTTInBuffer
SINUMERIK ONE Basic Program LBP_TMTurretMTTInBuffer
SINUMERIK 840D sl DB1072.DBX26.0
SINUMERIK 840D sl DB1073.DBX26.0

<Toolholder>.command.in.multitoolStatus.disableStateIgnored NC → PLC Bool
Disabled state of the tool is ignored
SINUMERIK ONE Basic Program LBP_TMSpindleMTIgnoreDisabled
SINUMERIK ONE Basic Program LBP_TMTurretMTIgnoreDisabled
SINUMERIK 840D sl DB1072.DBX26.1
SINUMERIK 840D sl DB1073.DBX26.1
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<Toolholder>.command.in.multitoolStatus.toBeUnloaded NC → PLC Bool
Tool has to be unloaded
SINUMERIK ONE Basic Program LBP_TMSpindleMTUnload
SINUMERIK ONE Basic Program LBP_TMTurretMTUnload
SINUMERIK 840D sl DB1072.DBX26.2
SINUMERIK 840D sl DB1073.DBX26.2

<Toolholder>.command.in.multitoolStatus.toBeLoaded NC → PLC Bool
Tool has to be loaded
SINUMERIK ONE Basic Program LBP_TMSpindleMTLoad
SINUMERIK ONE Basic Program LBP_TMTurretMTLoad
SINUMERIK 840D sl DB1072.DBX26.3
SINUMERIK 840D sl DB1073.DBX26.3

<Toolholder>.command.in.multitoolStatus.masterTool NC → PLC Bool
Tool is master tool
SINUMERIK ONE Basic Program LBP_TMSpindleMTMasterTool
SINUMERIK ONE Basic Program LBP_TMTurretMTMasterTool
SINUMERIK 840D sl DB1072.DBX26.4
SINUMERIK 840D sl DB1073.DBX26.4

<Toolholder>.command.in.multitoolStatus.changeOneToOne NC → PLC Bool
1:1 tool change

12.2.7 NCK_typeRelocate

<Relocate>.config   
Configuration data of the relocation interface

<Relocate>.command   
Signals for the tool command

<Relocate>.ack   
Acknowledgement for the tool command. Only valid if <relocate>.command.in.request is set

<Relocate>.command.in NC → PLC  
Incoming signals from tool management

<Relocate>.ack.in NC → PLC  
Incoming signals for acknowledging the tool transfer
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<Relocate>.ack.out PLC → NC  
Outgoing signals for the acknowledgement of the tool transfer

<Relocate>.command.in.request NC → PLC Bool
NC requests a tool relocation and the signals of the command are valid
SINUMERIK ONE Basic Program LBP_TMLoadIFNo
SINUMERIK 840D sl DB71.DBX0.0 - 1.7

<Relocate>.command.in.multitoolRequest NC → PLC Bool
Relocating with multitools is requested and signals of the command for the multitool are valid. Only valid if <relocate>.com‐
mand.in.request is set.
SINUMERIK ONE Basic Program LBP_TMLoadDataInDB1071
SINUMERIK 840D sl DB71.DBX5.7

<Relocate>.command.in.basic NC → PLC  
General command signals. Only valid if <relocate>.command.in.request is set

<Relocate>.command.in.options NC → PLC  
Options for the command. Only valid if <relocate>.command.in.request is set

<Relocate>.command.in.toolProperties NC → PLC  
Properties of the tool. Only valid if <relocate>.command.in.request is set

<Relocate>.command.in.toolStatus NC → PLC  
Status of the tool. Only valid if <relocate>.command.in.request is set

<Relocate>.command.in.userParameters NC → PLC DInt
User-defined parameters transferred with the command ($P_VDITCP). Only valid if <relocate>.command.in.request is set
SINUMERIK ONE Basic Program LBP_TMLoadreserved1 - 3
SINUMERIK 840D sl DB71.DBD8, 12, 16

<Relocate>.command.in.multitoolProperties NC → PLC  
Properties of the multitool. Only valid if <relocate>.command.in.multitoolRequest is set

<Relocate>.config.registered NC → PLC Bool
Relocation interface is registered

<Relocate>.config.toaUnit NC → PLC USInt
Number of the associated TO area

<Relocate>.command.in.basic.ncCommand NC → PLC USInt
Internal number of the NC command
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<Relocate>.command.in.basic.relocate NC → PLC Bool
Relocation of a tool is requested
SINUMERIK ONE Basic Program LBP_TMLoadReloading
SINUMERIK 840D sl DB71.DBX4.2

<Relocate>.command.in.basic.chan NC → PLC USInt
Associated channel number
SINUMERIK ONE Basic Program LBP_TMLoadChannel
SINUMERIK 840D sl DB71.DBB6

<Relocate>.command.in.basic.tool NC → PLC UInt
T number of the tool

<Relocate>.command.in.basic.toolSourceMagazine NC → PLC Int
Magazine number in which the tool is located
SINUMERIK ONE Basic Program LBP_TMLoadSMag
SINUMERIK 840D sl DB71.DBW24

<Relocate>.command.in.basic.toolSourceLocation NC → PLC Int
Number of the location where the tool is located
SINUMERIK ONE Basic Program LBP_TMLoadSLoc
SINUMERIK 840D sl DB71.DBW26

<Relocate>.command.in.basic.toolTargetMagazine NC → PLC Int
Number of the magazine to which the tool must be moved
SINUMERIK ONE Basic Program LBP_TMLoadTMag
SINUMERIK 840D sl DB71.DBW28

<Relocate>.command.in.basic.toolTargetLocation NC → PLC Int
Number of the location to which the tool must be moved
SINUMERIK ONE Basic Program LBP_TMLoadTLoc
SINUMERIK 840D sl DB71.DBW30

<Relocate>.command.in.options.byNcProg NC → PLC Bool
Request for tool transfer was initiated by the NC program
SINUMERIK ONE Basic Program LBP_TMLoadPosbyProgram
SINUMERIK 840D sl DB71.DBX4.4

<Relocate>.command.in.toolProperties.toolLocationType NC → PLC UInt
Location type of the tool

<Relocate>.command.in.toolProperties.toolSizeLeft NC → PLC UInt
Number of half locations the tool uses to the left
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<Relocate>.command.in.toolProperties.toolSizeRight NC → PLC UInt
Number of half locations the tool uses to the right

<Relocate>.command.in.toolProperties.toolSizeTop NC → PLC UInt
Number of half locations the tool uses to the top

<Relocate>.command.in.toolProperties.toolSizeBottom NC → PLC UInt
Number of half locations the tool uses to the bottom

<Relocate>.command.in.multitoolProperties.distanceType NC → PLC UInt
Type of distance coding of the multitool
SINUMERIK ONE Basic Program LBP_TMLoadMTDistanceCoding
SINUMERIK 840D sl DB1071.DBW0

<Relocate>.command.in.multitoolProperties.distance NC → PLC Real
Distance of the locations in the multitool according to the type of distance coding
SINUMERIK ONE Basic Program LBP_TMLoadMTDistance
SINUMERIK 840D sl DB1071.DBD4

<Relocate>.command.in.multitoolProperties.numberOfLocations NC → PLC UInt
Number of locations of the multitool
SINUMERIK ONE Basic Program LBP_TMLoadMTPlaces
SINUMERIK 840D sl DB1071.DBW2

<Relocate>.ack.in.busy NC → PLC Bool
Acknowledgement is in progress

<Relocate>.ack.in.done NC → PLC Bool
Acknowledge was successful

<Relocate>.ack.in.error NC → PLC Bool
Acknowledge was rejected, see status

<Relocate>.ack.in.status NC → PLC Word
Status information if acknowledgement failed

<Relocate>.ack.out.execute PLC → NC Bool
Start acknowledgement of relocating

<Relocate>.ack.out.totalComplete PLC → NC Bool
Positive acknowledge is performed, status 1 or 5 or 6 is used, tool position parameters and status parameter are ignored
SINUMERIK ONE Basic Program LBP_TMLoadQuit
SINUMERIK 840D sl DB71.DBX2.0 - 3.7

PLC Basic Program plus reference
12.2 NCK-related data types (short description)

PLC Basic Program plus
210 Function Manual, 07/2022, A5E51148763B AB



<Relocate>.ack.out.totalFailed PLC → NC Bool
Perform negative acknowledgement , status 3 is used, tool position parameters and status parameters are ignored
SINUMERIK ONE Basic Program LBP_TMLoadQuit + PerfStatusError
SINUMERIK 840D sl DB71.DBX5.0

<Relocate>.ack.out.toolMagazine PLC → NC Int
Magazine number the tool is currently located in

<Relocate>.ack.out.toolLocation PLC → NC Int
Location number in the magazine where the tool is currently located

<Relocate>.ack.out.status PLC → NC USInt
Status of the tool transfer

12.2.8 NCK_typeLoadingPoint

<LoadingPoint>.config   
Configuration data of the loading point

<LoadingPoint>.command   
Signals for the tool command

<LoadingPoint>.ack   
Acknowledgement for the tool command, only valid with an active request

<LoadingPoint>.command.in   
Incoming signals from tool management

<LoadingPoint>.config.registered NC → PLC Bool
Loading point is registered

<LoadingPoint>.config.loadingPoint NC → PLC UInt
Loading point number

<LoadingPoint>.config.toaUnit NC → PLC USInt
Number of the associated TO area

<LoadingPoint>.config.loadingMagazine NC → PLC UInt
Magazine number where the loading point is located, typically the loading magazine

<LoadingPoint>.config.loadingLocation NC → PLC UInt
Location number of the loading point in the magazine
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<LoadingPoint>.command.in.request NC → PLC Bool
NC requests a tool transfer and the signals of the command are valid
SINUMERIK ONE Basic Program LBP_TMLoadIFNo
SINUMERIK 840D sl DB71.0.0 - 1.7

<LoadingPoint>.command.in.multitoolRequest NC → PLC Bool
Loading/unloading with multitool is requested and the signals for the multitool are valid. Only valid if <loadingPoint>.com‐
mand.in.request is set
SINUMERIK ONE Basic Program LBP_TMLoadDataInDB1071
SINUMERIK 840D sl DB71.DBX5.7

<LoadingPoint>.command.in.basic NC → PLC  
General command signals. Only valid if <loadingPoint>.command.in.request is set

<LoadingPoint>.command.in.options NC → PLC  
Options for the command. Only valid if <loadingPoint>.command.in.request is set

<LoadingPoint>.command.in.toolProperties NC → PLC  
Properties of the tool, valid only when <loadingPoint>.command.in.request is set

<LoadingPoint>.command.in.toolStatus NC → PLC  
Status of the tool. Only valid when <loadingPoint>.command.in.request is set

<LoadingPoint>.command.in.userParameters NC → PLC DInt
User-defined parameter transferred with the command ($P_VDITCP). Only valid when <loadingPoint>.command.in.request is 
set
SINUMERIK ONE Basic Program LBP_TMLoadreserved1 - 3
SINUMERIK 840D sl DB71.DBD8, 12, 16

<LoadingPoint>.command.in.multitoolProperties NC → PLC  
Properties of the multitool. Only valid if <loadingPoint>.command.in.multitoolRequest is set

<LoadingPoint>.command.in.basic.ncCommand NC → PLC USInt
Internal number of the NC command

<LoadingPoint>.command.in.basic.load NC → PLC Bool
Loading of a tool is requested
SINUMERIK ONE Basic Program LBP_TMLoadLoading
SINUMERIK 840D sl DB71.4.0

<LoadingPoint>.command.in.basic.unload NC → PLC Bool
Unloading a tool is requested
SINUMERIK ONE Basic Program LBP_TMLoadUnloading
SINUMERIK 840D sl DB71.4.1
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<LoadingPoint>.command.in.basic.position NC → PLC Bool
"Position magazine" to the loading point requested
SINUMERIK ONE Basic Program LBP_TMLoadPositioning
SINUMERIK 840D sl DB71.4.3

<LoadingPoint>.command.in.basic.chan NC → PLC USInt
Associated channel number
SINUMERIK ONE Basic Program LBP_TMLoadChannel
SINUMERIK 840D sl DB71.DBB6

<LoadingPoint>.command.in.basic.tool NC → PLC UInt
T number of the tool

<LoadingPoint>.command.in.basic.toolSourceMagazine NC → PLC Int
Number of the magazine in which the tool is located or number of the magazine to be positioned at the loading point
SINUMERIK ONE Basic Program LBP_TMLoadSMag | LoadIdent
SINUMERIK 840D sl DB71.DBW24 | 20

<LoadingPoint>.command.in.basic.toolSourceLocation NC → PLC Int
Number of the location where the tool is located or number of the location to be positioned to the loading point
SINUMERIK ONE Basic Program LBP_TMLoadSLoc | LoadNo
SINUMERIK 840D sl DB71.DBW26 | 22

<LoadingPoint>.command.in.basic.toolTargetMagazine NC → PLC Int
Number of the magazine to which the tool must be moved or magazine number of the loading point to which positioning is 
required
SINUMERIK ONE Basic Program LBP_TMLoadTMag | LoadIdent
SINUMERIK 840D sl DB71.DBW28 | 20

<LoadingPoint>.command.in.basic.toolTargetLocation NC → PLC Int
Location number to which the tool must be moved, or location number of the loading point to which positioning is required
SINUMERIK ONE Basic Program LBP_TMLoadTLoc | LoadNo
SINUMERIK 840D sl DB71.DBW30 | 22

12.2.9 NCK_typeToaUnit

<ToaUnit>.config.magazines[0].magazineNumber NC → PLC UInt
Magazine number

<ToaUnit>.config.magazines[0].magazineType NC → PLC USInt
Magazine type
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<ToaUnit>.config.magazines[0].locationCount NC → PLC UInt
Number of locations in the magazine

<ToaUnit>.config.registered NC → PLC Bool
TO area is registered

<ToaUnit>.config.toaUnitNumber NC → PLC USInt
Number of TO area

<ToaUnit>.config.associatedChans NC → PLC Bool
Marks which channel numbers are assigned to this TO area

<ToaUnit>.config.maxToolholder NC → PLC UInt
Highest tool holder number

<ToaUnit>.config.bufferMagazine NC → PLC UInt
Buffer magazine number

<ToaUnit>.config.loadingMagazine NC → PLC UInt
Loading magazine number

<ToaUnit>.config.magazineCount NC → PLC USInt
Number of entries in the list of magazines

<ToaUnit>.config.magazines NC → PLC  
List of magazines

<ToaUnit>.config NC → PLC  
Configuration data of the TO area

12.2.10 NCK_typeHmi

<Hmi>.config   
Configuration data of the HMI

<Hmi>.mappingTable   
Mapping table for the HMI

<Hmi>.basic   
General signals of the HMI

<Hmi>.progSelection   
Program selection signals of the HMI
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<Hmi>.plcFunc   
PLC function signals of the HMI

<Hmi>.userKeys   
User key signals of the HMI

<Hmi>.basic.in OP → PLC  
General incoming signals from the HMI

<Hmi>.basic.out PLC → OP  
General outgoing signals to the HMI

<Hmi>.basic.inOut OP ↔ PLC  
General signals to and from HMI

<Hmi>.config.registered OP → PLC Bool
HMI is registered

<Hmi>.basic.in.screenDark OP → PLC Bool
Screen darkening is active. Keys respond to actuation, but can be disabled via "basic.out.disableKeys
SINUMERIK ONE Basic Program LBP_HMI.E_SCDark
SINUMERIK 840D sl DB19.020.1

<Hmi>.basic.in.cancelKeyPressed OP → PLC Bool
"Alarm Cancel" key has been pressed (must be reset by the user program)
SINUMERIK ONE Basic Program LBP_HMI.E_Cancel
SINUMERIK 840D sl DB19.020.2

<Hmi>.basic.in.simActive OP → PLC Bool
Simulation window is active
SINUMERIK ONE Basic Program LBP_HMI.E_SimActiv
SINUMERIK 840D sl DB19.020.6

<Hmi>.basic.in.mcsWcsSwitched OP → PLC Bool
Edge change 0 → 1: Switchover MCS/WCS (active for one PLC cycle)
SINUMERIK ONE Basic Program LBP_HMI.E_ActWCS
SINUMERIK 840D sl DB19.020.7

<Hmi>.basic.in.activeOperatingAreaNumber OP → PLC USInt
Number of the active operating area
SINUMERIK ONE Basic Program LBP_HMI.E_ActivWA
SINUMERIK 840D sl DB19.021.0
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<Hmi>.basic.in.currentChanNumber OP → PLC USInt
Current channel number which is displayed in the HMI
SINUMERIK ONE Basic Program LBP_HMI.E_Chan
SINUMERIK 840D sl DB19.022.0

<Hmi>.basic.in.inputDeviceActive OP → PLC Bool
Input device is active, e.g. keyboard is used
SINUMERIK ONE Basic Program LBP_HMI.E_KeybHandl
SINUMERIK 840D sl DB19.023.0

<Hmi>.basic.in.dataTransferActive OP → PLC Bool
Data transfer is active
SINUMERIK ONE Basic Program LBP_HMI.E_DataTransf
SINUMERIK 840D sl DB19.023.1

<Hmi>.basic.in.screenChangeActive OP → PLC Bool
Screen change is active
SINUMERIK ONE Basic Program LBP_HMI.E_DisplChange
SINUMERIK 840D sl DB19.023.2

<Hmi>.basic.in.currentScreenNumber OP → PLC UInt
Number of the currently selected screen
SINUMERIK ONE Basic Program LBP_HMI.E_V24Err
SINUMERIK 840D sl DB19.024.0

<Hmi>.basic.in.mcpAddress OP → PLC USInt
Corresponding MCP address is copied over from the request (.basicIn.requestedMcpAddress), when the interface has gone 
online
SINUMERIK ONE Basic Program LBP_HMI.MMC1_MSTT_ADR
SINUMERIK 840D sl DB19.123.0

<Hmi>.basic.in.directKeyAddress OP → PLC USInt
Direct key address
SINUMERIK ONE Basic Program LBP_HMI.Tcu1KeyAdr
SINUMERIK 840D sl DB19.116.0

<Hmi>.basic.in.tcuIndex OP → PLC USInt
TCU index
SINUMERIK ONE Basic Program LBP_HMI.Tcu1Index
SINUMERIK 840D sl DB19.118.0
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<Hmi>.basic.in.switchoverTcuDisabled OP → PLC Bool
Switchover of the TCU is disabled
SINUMERIK ONE Basic Program LBP_HMI.MMC1_TCU_SHIFT_LOCK
SINUMERIK 840D sl DB19.126.6

<Hmi>.basic.in.languageId OP → PLC USInt
Set language ID of the operating software
SINUMERIK ONE Basic Program LBP_HMI.E_LanguageID
SINUMERIK 840D sl DB10.96.0

<Hmi>.basic.out.brightenScreen PLC → OP Bool
Disable "basic.out.darkenScreen", timer control is still working (MD9006 $MM_DISPLAY_SWITCH_OFF_INTERVAL)
SINUMERIK ONE Basic Program LBP_HMI.A_SCLight
SINUMERIK 840D sl DB19.000.0

<Hmi>.basic.out.darkenScreen PLC → OP Bool
Darken the screen. Content will not be visible and reactivation by pressing a key is disabled
SINUMERIK ONE Basic Program LBP_HMI.A_SCDark
SINUMERIK 840D sl DB19.000.1

<Hmi>.basic.out.disableKeys PLC → OP Bool
Disable key input for user
SINUMERIK ONE Basic Program LBP_HMI.A_KeyDisable
SINUMERIK 840D sl DB19.000.2

<Hmi>.basic.out.clearCancelAlarms PLC → OP Bool
Request acknowledgement of pending Cancel alarms
SINUMERIK ONE Basic Program LBP_HMI.A_ClearCanAl
SINUMERIK 840D sl DB19.000.3

<Hmi>.basic.out.clearRecallAlarms PLC → OP Bool
Request acknowledgement of pending Recall alarms
SINUMERIK ONE Basic Program LBP_HMI.A_ClearRecAl
SINUMERIK 840D sl DB19.000.4

<Hmi>.basic.out.saveActionLog PLC → OP Bool
Edge change 0 → 1: save ACTION.COM to CRASH.COM
SINUMERIK ONE Basic Program LBP_HMI.A_SafeActionLog
SINUMERIK 840D sl DB19.000.6

<Hmi>.basic.out.displayWcsValues PLC → OP Bool
Display the actual values in WCS (0=MCS, 1=WCS)
SINUMERIK ONE Basic Program LBP_HMI.A_ActWCS
SINUMERIK 840D sl DB19.000.7
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<Hmi>.basic.out.rejectRemoteAccess PLC → OP Bool
External viewers: no remote access
SINUMERIK ONE Basic Program LBP_HMI.A_PLCExtViewerReject
SINUMERIK 840D sl DB19.001.0

<Hmi>.basic.out.permitRemoteMonitoringOnly PLC → OP Bool
External viewers: only monitoring for remote control
SINUMERIK ONE Basic Program LBP_HMI.A_PLCExtViewerMode
SINUMERIK 840D sl DB19.001.1

<Hmi>.basic.out.analogSpindle1Percentage PLC → OP USInt
Analog spindle 1: utilization in %
SINUMERIK ONE Basic Program LBP_HMI.A_ASpi1percent
SINUMERIK 840D sl DB19.006.0

<Hmi>.basic.out.analogSpindle2Percentage PLC → OP USInt
Analog spindle 2: utilization in %
SINUMERIK ONE Basic Program LBP_HMI.A_ASpi2percent
SINUMERIK 840D sl DB19.007.0

<Hmi>.basic.out.disableTeachInTransfer PLC → OP Bool
Disable transfer of TEACH IN
SINUMERIK ONE Basic Program LBP_HMI.A_TeachDisable
SINUMERIK 840D sl DB19.013.0

<Hmi>.basic.inOut.cancelAlarmsCleared OP → PLC Bool
Cancel alarms were cleared (has to be reset by user program)
SINUMERIK ONE Basic Program LBP_HMI.E_CanCleared
SINUMERIK 840D sl DB19.020.3

<Hmi>.basic.inOut.recallAlarmsCleared OP → PLC Bool
Recall alarms were cleared (has to be reset by user program)
SINUMERIK ONE Basic Program LBP_HMI.E_RecCleared
SINUMERIK 840D sl DB19.020.4

<Hmi>.basic.inOut.plcHardkeySelection PLC → OP USInt
Select a key value 1..255 for PLC hardkeys
SINUMERIK ONE Basic Program LBP_HMI.A_Hardkey
SINUMERIK 840D sl DB19.010.0

<Hmi>.progSelection.in OP → PLC  
Program selection incoming signals from the HMI
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<Hmi>.progSelection.out PLC → OP  
Program selection outgoing signals to the HMI

<Hmi>.progSelection.in.identified OP → PLC Bool
Program selection identified
SINUMERIK ONE Basic Program LBP_HMI.E_PPsel
SINUMERIK 840D sl DB19.026.7

<Hmi>.progSelection.in.selected OP → PLC Bool
Program is selected (the job is not completed yet)
SINUMERIK ONE Basic Program LBP_HMI.E_PPAct
SINUMERIK 840D sl DB19.026.3

<Hmi>.progSelection.in.completed OP → PLC Bool
Job completed
SINUMERIK ONE Basic Program LBP_HMI.E_PPOK
SINUMERIK 840D sl DB19.026.1

<Hmi>.progSelection.in.error OP → PLC Bool
Error when selecting the program, see error ID in "errorCode"
SINUMERIK ONE Basic Program LBP_HMI.E_PPErr
SINUMERIK 840D sl DB19.026.2

<Hmi>.progSelection.in.errorCode OP → PLC USInt
Error identification
SINUMERIK ONE Basic Program LBP_HMI.E_PPError
SINUMERIK 840D sl DB19.027.0

<Hmi>.progSelection.out.request PLC → OP Bool
Select the specified NC program (start job)
SINUMERIK ONE Basic Program LBP_HMI.A_PPsel
SINUMERIK 840D sl DB19.013.7

<Hmi>.progSelection.out.progList PLC → OP USInt
Number of the program list
SINUMERIK ONE Basic Program LBP_HMI.A_V24NoFile1
SINUMERIK 840D sl DB19.016.0

<Hmi>.progSelection.out.progNumber PLC → OP USInt
Program number selection refers to the programs contained in the selected program list
SINUMERIK ONE Basic Program LBP_HMI.A_V24NoFile2
SINUMERIK 840D sl DB19.017.0
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<Hmi>.plcFunc.in OP → PLC  
PLC functions incoming signals from the HMI

<Hmi>.plcFunc.out PLC → OP  
PLC functions outgoing signals to the HMI

<Hmi>.plcFunc.in.busy OP → PLC Bool
Active while function is being executed
SINUMERIK 840D sl DB19.032.7

<Hmi>.plcFunc.in.errorCode OP → PLC USInt
Error code for function selection
SINUMERIK ONE Basic Program LBP_HMI.E_FuncErr
SINUMERIK 840D sl DB19.036.0

<Hmi>.plcFunc.out.requestStrobe PLC → OP Bool
Function request PLC → HMI:  0 → 1; function is performed HMI → PLC:  1 → 0
SINUMERIK 840D sl DB19.032.6

<Hmi>.plcFunc.out.parameter1 PLC → OP USInt
Parameter 1: channel number
SINUMERIK ONE Basic Program LBP_HMI.A_Par1
SINUMERIK 840D sl DB19.033.0

<Hmi>.userKeys.in OP → PLC  
User keys incoming signals from the HMI

<Hmi>.userKeys.out PLC → OP  
User keys outgoing signals to the HMI

<Hmi>.userKeys[1].in.pressed OP → PLC Bool
HMI sidescreen user key 1 is pressed
SINUMERIK ONE Basic Program LBP_HMI.E_HmiUserKey[1]
SINUMERIK 840D sl DB19.404.0

<Hmi>.userKeys[1].out.activateLed PLC → OP Bool
Activate the LED of HMI sidescreen user key 1
SINUMERIK ONE Basic Program LBP_HMI.A_HmiUserLed[1]
SINUMERIK 840D sl DB19.412.0

<Hmi>.userKeys[1].out.disable PLC → OP Bool
Disable HMI sidescreen user key 1
SINUMERIK ONE Basic Program LBP_HMI.A_DisableHmiUserKey[1]
SINUMERIK 840D sl DB19.420.0
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<Hmi>.mappingTable.in OP → PLC  
Incomping signals mapping table

<Hmi>.mappingTable.out   
Outgoing data mapping table

<Hmi>.mappingTable.in.ready OP → PLC Bool
HMI communication is ready

<Hmi>.mappingTable.in.error OP → PLC Bool
Error while establishing the HMI communication

<Hmi>.mappingTable.in.status OP → PLC Word
Status of HMI communication

<Hmi>.mappingTable.out.tableLines PLC → OP WString[16382]
JSON strings

<Hmi>.mappingTable.out.version PLC → OP USInt
Version of mapping structure

<Hmi>.mappingTable.out.numberOfTableLines PLC → OP USInt
Number of lines used

<Hmi>.mappingTable.out.status PLC → OP Word
Status of mapping structure

12.2.11 NCK_typeHmiAxis

<HmiAxis>.config   
Configuration data of HMI-axis instance

<HmiAxis>.basic   
General signals from HMI for axis

<HmiAxis>.basic.in   
General incoming signals from the HMI for axis

<HmiAxis>.basic.in.progTestSuppressionRequested OP → PLC Bool
HMI: program test is supressed
SINUMERIK ONE Basic Program LBP_Axis*.E_MMC_ProgtestSuppress
SINUMERIK 840D sl DB31.128.0
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<HmiAxis>.basic.in.progTestRequested OP → PLC Bool
HMI: program test is requested
SINUMERIK ONE Basic Program LBP_Axis*.E_MMC_ProgtestActivate
SINUMERIK 840D sl DB31.128.1

12.2.12 NCK_typeHmiChan

<HmiChan>.config   
Configuration data of HMI-channel instance

<HmiChan>.basic   
General signals from the HMI for the channel

<HmiChan>.axisSelection   
Smart Operate signals for channel

<HmiChan>.basic.in   
General incoming signals from HMI for channel

<HmiChan>.axisSelection.in   
Incoming Smart Operate signals for channel

<HmiChan>.axisSelection.out   
Outgoing Smart Operate signals for channel

<HmiChan>.basic.in.configuredStopFuncSelected OP → PLC Bool
HMI: Activate configured stop (CST) via operating software
SINUMERIK ONE Basic Program LBP_Chan*.E_MMC_CfgStopFunc
SINUMERIK 840D sl DB21.024.1

<HmiChan>.basic.in.atStopSetOvrZeroSelected OP → PLC Bool
HMI: Set to 0% with stop override
SINUMERIK ONE Basic Program LBP_Chan*.E_MMC_AtStopSetOvrZero
SINUMERIK 840D sl DB21.024.2

<HmiChan>.basic.in.handwheelOffsetDrfSelected OP → PLC Bool
HMI: handwheel offset (DRF) is selected
SINUMERIK ONE Basic Program LBP_Chan*.E_MMC_DRF
SINUMERIK 840D sl DB21.024.3
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<HmiChan>.basic.in.m01AssociatedAuxFuncSelected OP → PLC Bool
HMI: M01 associated auxiliary function is selected
SINUMERIK ONE Basic Program LBP_Chan*.E_MMC_M01AssocNC
SINUMERIK 840D sl DB21.024.4

<HmiChan>.basic.in.m01Selected OP → PLC Bool
HMI: program control M01 "conditional stop" is selected
SINUMERIK ONE Basic Program LBP_Chan*.E_MMC_M01
SINUMERIK 840D sl DB21.024.5

<HmiChan>.basic.in.dryRunSelected OP → PLC Bool
HMI: dry run feedrate (DRY) is selected
SINUMERIK ONE Basic Program LBP_Chan*.E_MMC_DRY
SINUMERIK 840D sl DB21.024.6

<HmiChan>.basic.in.rapidTraversOvrSelected OP → PLC Bool
HMI: feedrate override is selected for rapid traverse
SINUMERIK ONE Basic Program LBP_Chan*.E_MMC_FD_OR4RT_OR
SINUMERIK 840D sl DB21.025.3

<HmiChan>.basic.in.reposModeSelectedNumber OP → PLC USInt
HMI: selected REPOS approach: 0 - no REPOS mode active, 1 - approach start of block (RMBBL), 2 - approach interrupt point 
(RMIBL), 3 - approach end of block (RMEBL), 4 - approach nearest path point (RMNBL)
SINUMERIK ONE Basic Program LBP_Chan*.E_MMC_REPOSPM_0
SINUMERIK 840D sl DB21.025.0

<HmiChan>.basic.in.reposModeChanged OP → PLC Bool
HMI: REPOS mode change
SINUMERIK ONE Basic Program LBP_Chan*.E_MMC_REPOSMode
SINUMERIK 840D sl DB21.025.4

<HmiChan>.basic.in.progTestSelected OP → PLC Bool
HMI: program test (PRT) is selected
SINUMERIK ONE Basic Program LBP_Chan*.E_MMC_ProgTest
SINUMERIK 840D sl DB21.025.7

<HmiChan>.basic.in.skipBlockLevel0 OP → PLC Bool
Skipping of a part program block (SKP) of the skip level 0 is selected
SINUMERIK ONE Basic Program LBP_Chan*.E_MMC_SKP0
SINUMERIK 840D sl DB21.026.0
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<HmiChan>.basic.in.skipBlockLevel1 OP → PLC Bool
Skipping of a part program block (SKP) of the skip level 1 is selected
SINUMERIK ONE Basic Program LBP_Chan*.E_MMC_SKP1
SINUMERIK 840D sl DB21.026.1

<HmiChan>.basic.in.skipBlockLevel2 OP → PLC Bool
Skipping of a part program block (SKP) of the skip level 2 is selected
SINUMERIK ONE Basic Program LBP_Chan*.E_MMC_SKP2
SINUMERIK 840D sl DB21.026.2

<HmiChan>.basic.in.skipBlockLevel3 OP → PLC Bool
Skipping of a part program block (SKP) of the skip level 3 is selected
SINUMERIK ONE Basic Program LBP_Chan*.E_MMC_SKP3
SINUMERIK 840D sl DB21.026.3

<HmiChan>.basic.in.skipBlockLevel4 OP → PLC Bool
Skipping of a part program block (SKP) of the skip level 4 is selected
SINUMERIK ONE Basic Program LBP_Chan*.E_MMC_SKP4
SINUMERIK 840D sl DB21.026.4

<HmiChan>.basic.in.skipBlockLevel5 OP → PLC Bool
Skipping of a part program block (SKP) of the skip level 5 is selected
SINUMERIK ONE Basic Program LBP_Chan*.E_MMC_SKP5
SINUMERIK 840D sl DB21.026.5

<HmiChan>.basic.in.skipBlockLevel6 OP → PLC Bool
Skipping of a part program block (SKP) of the skip level 6 is selected
SINUMERIK ONE Basic Program LBP_Chan*.E_MMC_SKP6
SINUMERIK 840D sl DB21.026.6

<HmiChan>.basic.in.skipBlockLevel7 OP → PLC Bool
Skipping of a part program block (SKP) of the skip level 7 is selected
SINUMERIK ONE Basic Program LBP_Chan*.E_MMC_SKP7
SINUMERIK 840D sl DB21.026.7

<HmiChan>.basic.in.skipBlockLevel8 OP → PLC Bool
Skipping of a part program block (SKP) of the skip level 8 is selected
SINUMERIK ONE Basic Program LBP_Chan*.E_MMC_SKP8
SINUMERIK 840D sl DB21.027.0

<HmiChan>.basic.in.skipBlockLevel9 OP → PLC Bool
Skipping of a part program block (SKP) of the skip level 9 is selected
SINUMERIK ONE Basic Program LBP_Chan*.E_MMC_SKP9
SINUMERIK 840D sl DB21.027.1
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<HmiChan>.axisSelection.in.selectedType OP → PLC USInt
Axis selection type: 0: Machine axis, 1: Geometry axis, 2: Orientation axis
SINUMERIK ONE Basic Program LBP_Chan*.E_AxisSelType
SINUMERIK 840D sl DB21.408

<HmiChan>.axisSelection.in.selectedNumber OP → PLC USInt
Axis number: Machine/geometry/orientation axis
SINUMERIK ONE Basic Program LBP_Chan*.E_AxisSelAxis
SINUMERIK 840D sl DB21.409

<HmiChan>.axisSelection.in.selectedKeyActuated OP → PLC Bool
"Key" axis selection (touch)
SINUMERIK ONE Basic Program LBP_Chan*.E_AxisSelRequest
SINUMERIK 840D sl DB21.410.0

<HmiChan>.axisSelection.out.activeType PLC → OP USInt
Active axis selection (feedback to HMI): 0: Machine axis, 1: Geometry axis, 2: Orientation axis
SINUMERIK ONE Basic Program LBP_Chan*.A_AxisSelTypeActive
SINUMERIK 840D sl DB21.412

<HmiChan>.axisSelection.out.activeNumber PLC → OP USInt
Active axis number (feedback to HMI): Machine/geometry/orientation axis
SINUMERIK ONE Basic Program LBP_Chan*.A_AxisSelAxisActive
SINUMERIK 840D sl DB21.413

12.2.13 NCK_typeHmiModeGroup

<HmiModeGroup>.config   
Configuration data of the HMI mode group instance

<HmiModeGroup>.basic   
General signals from the HMI for the mode group

<HmiModeGroup>.basic.in   
General incoming signals from HMI for mode group

<HmiModeGroup>.basic.in.autoModeRequested OP → PLC Bool
HMI: switchover to AUTOMATIC mode is requested
SINUMERIK ONE Basic Program LBP_ModeGroup.E_MMC_AUTO
SINUMERIK 840D sl DB11.004.0
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<HmiModeGroup>.basic.in.mdaModeRequested OP → PLC Bool
HMI: switchover to MDI mode is requested
SINUMERIK ONE Basic Program LBP_ModeGroup.E_MMC_MDA
SINUMERIK 840D sl DB11.004.1

<HmiModeGroup>.basic.in.jogModeRequested OP → PLC Bool
HMI: switchover to JOG mode is requested
SINUMERIK ONE Basic Program LBP_ModeGroup.E_MMC_JOG
SINUMERIK 840D sl DB11.004.2

<HmiModeGroup>.basic.in.teachInRequested OP → PLC Bool
HMI: execution of the TEACH IN machine function is requested
SINUMERIK ONE Basic Program LBP_ModeGroup.E_MMC_TEACHIN
SINUMERIK 840D sl DB11.005.0

<HmiModeGroup>.basic.in.reposRequested OP → PLC Bool
HMI: execution of the REPOS machine function is requested
SINUMERIK ONE Basic Program LBP_ModeGroup.E_MMC_REPOS
SINUMERIK 840D sl DB11.005.1

<HmiModeGroup>.basic.in.refRequested OP → PLC Bool
HMI: execution of the REF machine function is requested
SINUMERIK ONE Basic Program LBP_ModeGroup.E_MMC_REF
SINUMERIK 840D sl DB11.005.2

<HmiModeGroup>.basic.in.inc1Requested OP → PLC Bool
HMI: traversing by 1 increment is requested
SINUMERIK 840D sl DB11.010.0

<HmiModeGroup>.basic.in.inc10Requested OP → PLC Bool
HMI: traversing by 10 increments is requested
SINUMERIK 840D sl DB11.010.1

<HmiModeGroup>.basic.in.inc100Requested OP → PLC Bool
HMI: traversing by 100 increments is requested
SINUMERIK 840D sl DB11.010.2

<HmiModeGroup>.basic.in.inc1000Requested OP → PLC Bool
HMI: traversing by 1 000 increments is requested
SINUMERIK 840D sl DB11.010.3

<HmiModeGroup>.basic.in.inc10000Requested OP → PLC Bool
HMI: traversing by 10 000 increments is requested
SINUMERIK 840D sl DB11.010.4
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<HmiModeGroup>.basic.in.incVarRequested OP → PLC Bool
HMI: traversing by an user-defined amount of increments is requested
SINUMERIK 840D sl DB11.010.5

<HmiModeGroup>.basic.in.contTraversRequested OP → PLC Bool
HMI: continuous traversing is requested
SINUMERIK 840D sl DB11.010.6

12.2.14 NCK_typeHmiNc

<HmiNc>.config   
Configuration data of HMI-NC instance

<HmiNc>.collision   
Collision signals from HMI for NC

<HmiNc>.config.registered OP → PLC Bool
NC is registered for HMI

<HmiNc>.collision.in   
Incoming collision signals from HMI for NC

<HmiNc>.collision.in.machineAreasAutoDeactivated OP → PLC Bool
HMI: deactivation of all protection areas of the protection area type "Machine" in the selected "AUTO" mode is requested
SINUMERIK ONE Basic Program LBP_NC.E_CA_DisableAutoMach
SINUMERIK 840D sl DB10.093.0

<HmiNc>.collision.in.toolAreasAutoDeactivated OP → PLC Bool
HMI: deactivation of all protection areas of the protection area type "Tool" in the selected "AUTO" mode is requested
SINUMERIK ONE Basic Program LBP_NC.E_CA_DisableAutoTools
SINUMERIK 840D sl DB10.093.1

<HmiNc>.collision.in.fixtureAreasAutoDeactivated OP → PLC Bool
HMI: deactivation of all protection areas of the protection area type "Fixture" in the selected "AUTO" mode is requested
SINUMERIK ONE Basic Program LBP_NC.E_CA_DisableAutoWorkh
SINUMERIK 840D sl DB10.093.2

<HmiNc>.collision.in.workpieceAreasAutoDeactivated OP → PLC Bool
HMI: deactivation of all protection areas of the protection area type "Workpiece" in the selected  "AUTO" mode is requested
SINUMERIK ONE Basic Program LBP_NC.E_CA_DisableAutoWorkp
SINUMERIK 840D sl DB10.093.3
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<HmiNc>.collision.in.machineAreasJogDeactivated OP → PLC Bool
HMI: deactivation of all protection areas of the protection area type "Machine" in the selected "JOG" mode is requested
SINUMERIK ONE Basic Program LBP_NC.E_CA_DisableJogMach
SINUMERIK 840D sl DB10.093.4

<HmiNc>.collision.in.toolAreasJogDeactivated OP → PLC Bool
HMI: deactivation of all protection areas of the protection area type "Tool" in the selected "JOG" mode is requested
SINUMERIK ONE Basic Program LBP_NC.E_CA_DisableJogTools
SINUMERIK 840D sl DB10.093.5

<HmiNc>.collision.in.fixtureAreasJogDeactivated OP → PLC Bool
HMI: deactivation of all protection areas of the protection area type "Fixture" in the selected "JOG" mode is requested
SINUMERIK ONE Basic Program LBP_NC.E_CA_DisableJogWorkh
SINUMERIK 840D sl DB10.093.6

<HmiNc>.collision.in.workpieceAreasJogDeactivated OP → PLC Bool
HMI: deactivation of all protection areas of the protection area type "Workpiece" in the selected "JOG" mode is requested
SINUMERIK ONE Basic Program LBP_NC.E_CA_DisableJogWorkp
SINUMERIK 840D sl DB10.093.7

12.3 NCK-related data types (detailed description)

12.3.1 Overview
The following table describes the contents of the basic data types.

Data type Description
NCK_typeAxis (Page 229) Interface between user program and axis/spindle

Contains signals from/to axis x/spindle x  
NCK_typeChan (Page 436) Interface between user program and channel

Contains signals from/to channel x
NCK_typeModeGroup 
(Page 620)

Interface between the user program and mode group
Contains signals from/to NC and operating software

NCK_typeNc (Page 646) Interface between user program and NC
Contains signals from/to the NC, PLC and operating software

NCK_typeToolholder 
(Page 747)

Interface between user program and tool management
Contains signals of the tool holder

NCK_typeRelocate (Page 736) Interface between user program and tool management
Contains signals for relocating tools

NCK_typeToolStatus 
(Page 742)

Interface between user program and tool management
Contains signals regarding the tool status

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
228 Function Manual, 07/2022, A5E51148763B AB



Data type Description
NCK_typeLoadingPoint 
(Page 732)

Interface between user program and tool management
Contains signals of the loading point

NCK_typeToaUnit (Page 732) Interface between user program and tool management
Contains signals of the TO area

NCK_typeHmi (Page 693) Interface between user program and HMI
Contains general signals from/to the HMI

NCK_typeHmiAxis (Page 713) Interface between user program and HMI
Contains signals from the HMI for the axis

NCK_typeHmiChan 
(Page 715)

Interface between user program and HMI
Contains signals from the HMI for the channel

NCK_typeHmiModeGroup 
(Page 724)

Interface between user program and HMI
Contains signals from the HMI for the mode group

NCK_typeHmiNc (Page 729) Interface between user program and HMI
Contains signals from the HMI for the NC

The NCK-related data types are structured in contrast to the previous data blocks of the NCK 
interface. The structuring was done both functionally and according to the signal direction.
Thus, each of the data types described above contains a "config" structure, which contains 
configuration data specific to the data type, the meaning of which is described in detail below.
All other structures contain, if applicable, the two substructures "in" and "out". These contain the 
actual signals in each case. In this way, it is immediately apparent for a specific signal whether 
it is an input signal (in) or output signal (out) from the point of view of the PLC.
Through functional structuring, signals that belong together in terms of their purpose are 
combined. 

Note
The instances of data type "NCK_typeHmi*" must be created so that attribute "Accessible from 
HMI/OPC UA/Web API" and "Writable from HMI/OPC UA/Web API" are set. Otherwise, HMI 
OPERATE cannot write to the signal.

12.3.2 NCK_typeAxis
The following table describes the NCK_typeAxis data type:

Structure Description
.config Configuration data of the axes
 .registered Axis is registered

.axisActive Axis is active

.axisNumber Axis number
.basic.in (Page 230) General incoming signals from the axis
.basic.out (Page 274) General outgoing signals to the axis
.drive.in (Page 319) Incoming signals from the drive system
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Structure Description
.drive.out (Page 337) Outgoing signals to the drive system
interchange.in 
(Page 344)

Incoming signals for axis interchange

interchange.out 
(Page 347)

Outgoing signals for axis interchange

.spindle.in (Page 349) Incoming signals from the spindle

.spindle.out (Page 369) Incoming signals to the spindle

.coupling.in (Page 405) Incoming coupling-specific signals from the axis

.coupling.out 
(Page 420)

Outgoing coupling-specific signals to the axis

.plcCtrl.in (Page 426) Incoming status signals from the PLC-controlled axis

.plcCtrl.out (Page 429) Outgoing control signals to the PLC-controlled axis

.oscillation.in 
(Page 384)

Incoming oscillation-specific signals from the axis

.oscillation.out 
(Page 387)

Outgoing oscillation-specific signals to the axis

.safety.in (Page 389) Incoming safety-specific signals from the axis

.safety.out (Page 390) Outgoing safety-specific signals to the axis

.safetyInfoChan.in 
(Page 391)

SIC signals from the axis 

.safetyCtrlChan.out 
(Page 402)

SCC signals to the axis

12.3.3 <Axis>.basic.in

12.3.3.1 actToolBasePos

NC → PLC <Axis>.basic.in.actToolBasePos
Actual MCS setpoint of the axis

Data type and update
LReal

12.3.3.2 disabled

NC → PLC <Axis>.basic.in.disabled
Axis is disabled and cannot be traversed

Data type and update
BOOL
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Value TRUE
Axis is disabled and cannot be traversed

12.3.3.3 ready

NC → PLC <Axis>.basic.in.ready
Axis is ready

Description
The signal is processed on the NCU to which the drive of the axis connected. The axis is not ready 
if on this NCU an alarm with system response "NC ..." or "Mode group ..." or "Channel not ready" 
is displayed that involves this specific axis.

Data type and update
BOOL, cyclic

Value TRUE
The axis is ready.

Value FALSE
The axis is not ready.

12.3.3.4 alarmActive

NC → PLC <Axis>.basic.in.alarmActive
An unacknowledged alarm is present at the axis

Description
Responses: 
• The axis is braked down to standstill along its deceleration characteristic. 
• Status of the axis is transitioned into "Single axis alarm is active": $AA_SNGLAX_STAT == 5

Data type and update
BOOL, cyclic

Value TRUE
An axis-specific alarm is output.

Value FALSE
No axis-specific alarm
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Corresponds to
• <Axis>.plcCtrl.out.requestPlcCtrl

PLC-controlled grinding axis: enable control by PLC for this axis
• System variable: $AA_SNGLAX_STAT

Status of the single axes
• OPI variable: aaSnglAxStat

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Positioning axes" section

12.3.3.5 isStationary

NC → PLC <Axis>.basic.in.isStationary
The axis has reached the standstill speed range (n<n_min)

Description
The signal is always 0 if, for the axis/spindle, a travel command is present 
(<Axis>.basic.in.traversMinusCommandActive, <Axis>.basic.in.traversPlusCommandActive) - 
or if the actual velocity of the axis or actual speed of the spindle is less than or equal to the 
parameterized limit value.

Data type and update
BOOL, cyclic

Value TRUE
The axis/spindle is stationary. This means that the actual velocity of the axis or the actual speed 
of the spindle is less than or equal to the parameterized limit value:
MD36060 $MA_STANDSTILL_VELO_TOL

Value FALSE
The axis/spindle is not stationary. This means that the actual velocity of the axis or the actual 
speed of the spindle is greater than the parameterized limit value:
MD36060 $MA_STANDSTILL_VELO_TOL
If a traverse command is present, e.g. for a spindle, the signal is always = 0 - even if the actual 
speed lies below that specified in MD36060.
If the interface signal ".isStationary" is reported and no position control is active for the spindle, 
then the actual speed is shown as zero on the operator interface and is read as zero by the system 
variable $AA_S[n]. 

Corresponds to
• MD36060 $MA_STANDSTILL_VELO_TOL 

Maximum velocity/speed for signal "Axis/spindle stationary"
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12.3.3.6 enc1Active

NC → PLC <Axis>.basic.in.enc1Active
Position measuring system 1 is active

Description
Position measuring system 1 activated

Data type and update
BOOL, cyclic

Value TRUE
Position measuring system 1 is in the "active" or "passive" state. Monitoring and updating the 
position measuring system is activated.

Value FALSE
Position measuring system 1 is in "Park" state. Monitoring and updating the position measuring 
system is deactivated.

Corresponds to
• <Axis>.basic.out.enc1Activation

Activate position measuring system 1

More information
Function Manual SINUMERIK ONE Monitoring and Compensating: 
• Section "Axis monitoring functions" > "Parking a machine axis" 
• Section "Axis monitoring functions" > "Parking the passive position measuring system" 

12.3.3.7 enc1Synchronized

NC → PLC <Axis>.basic.in.enc1Synchronized
Position measuring system 1 of the machine axis is referenced/synchronized

Description
• Axis:

After successful referencing or synchronizing, the interface signal is set. 
• Spindle:

The interface signal is set at the latest after one spindle revolution (360 degrees), if the zero 
mark was passed or the contactless proximity switch has responded.

Data type and update
BOOL, cyclic

Value TRUE
Position measuring system 1 of the machine axis is referenced/synchronized.
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Value FALSE
Position measuring system 1 of the machine axis is not referenced/synchronized.

Corresponds to
• <Axis>.basic.out.enc1Activation 

Activate position measuring system 1
• <Axis>.basic.out.refPointSelection 

Reference point selection (1..4): Up to four different reference points can be used (MD34100 
$MA_REFP_SET_POS)

• <Axis>.basic.out.refPointApproachCam 
Reference cam was reached and reference point is approached at reduced speed

• <Axis>.basic.in.enc1Restored 
The position of position measuring system 1 of the machine axis is restored

• MD34102 $MA_REFP_SYNC_ENCS 
Measuring system calibration

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Referencing" section

12.3.3.8 enc1FreqLimitExceeded

NC → PLC <Axis>.basic.in.enc1FreqLimitExceeded
Encoder frequency limit for measuring system 1 has been exceeded

Description
The encoder frequency limit to be monitored is set using the following machine data: MD36300 
$MA_ENC_FREQ_LIMIT
The monitoring of the encoder frequency limit always refers to the active measuring system 
selected in the NC/PLC interface: 
<Axis>.basic.out.enc1Activation and <Axis>.basic.out.enc2Activation.

Data type and update
BOOL, cyclic

Value TRUE
If the encoder limit frequency of measuring system 1 is exceeded, the following applies:
• <Axis>.basic.in.enc1Synchronized = FALSE 

Position measuring system 1 of the machine axis is referenced/synchronized
• <Axis>.basic.in.posCtrlActive = FALSE 

Position controller is active
• <Axis>.basic.in.posCtrlActive = TRUE 

(position controller is active) only for one spindle
• Axis is stopped (fast stop)
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Value FALSE
If the encoder limit frequency of measuring system 1 has not been exceeded or, after being 
exceeded, the encoder limit frequency for encoder resynchronization was fallen below again:
• MD36302 $MA_ENC_FREQ_LIMIT_LOW

Corresponds to
• <Axis>.basic.out.enc1Activation

Activate position measuring system 1
• <Axis>.basic.out.enc2Activation

Activate position measuring system 2
• MD36300 $MA_ENC_FREQ_LIMIT 
• MD36302 $MA_ENC_FREQ_LIMIT_LOW

More information
Function Manual SINUMERIK ONE Monitoring and Compensating:
•  Section "Axis monitoring functions" > "Measuring system monitoring" > "Encoder frequency 

limit monitoring"

12.3.3.9 enc1Restored

NC → PLC <Axis>.basic.in.enc1Restored
The position of position measuring system 1 of the machine axis is restored

Description
MD34210 $MA_ENC_REFP_STATE == 3
After control system completed system run-up, for distance-coded, incremental measuring 
systems the last axis position buffered before switch off is restored. Referencing does not take 
place automatically. The position measuring system is in the "position restored" state.

Data type and update
BOOL, cyclic

Value TRUE
The position of measuring system 1 of the machine axis is restored.

Value FALSE
The position of measuring system 1 of the machine axis is not restored.

Corresponds to
• MD34102 $MA_REFP_SYNC_ENCS 

Measuring system calibration
• MD34210 $MA_ENC_REFP_STATE 

Adjustment status absolute encoder
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More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Referencing" section

12.3.3.10 enc2Active

NC → PLC <Axis>.basic.in.enc2Active
Position measuring system 2 is active

Description
Position measuring system 2 activated

Data type and update
BOOL, cyclic

Value TRUE
Position measuring system 2 is in the "active" or "passive" state. Monitoring and updating the 
position measuring system is activated.

Value FALSE
Position measuring system 2 is in the "Park" state. Monitoring and updating the position 
measuring system is deactivated.

Corresponds to
• <Axis>.basic.out.enc1Activation

Activate position measuring system 1

More information
Function Manual SINUMERIK ONE Monitoring and Compensating: 
• Section "Axis monitoring functions" > "Parking a machine axis" 
• Section "Axis monitoring functions" > "Parking the passive position measuring system" 

12.3.3.11 enc2Synchronized

NC → PLC <Axis>.basic.in.enc2Synchronized
Position measuring system 2 of the machine axis is referenced/synchronized

Description
• Axis

After successful referencing or synchronizing, the interface signal is set. 
• Spindle

The interface signal is set at the latest after one spindle revolution (360 degrees), if the zero 
mark was passed or the contactless proximity switch has responded.
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Data type and update
BOOL, cyclic

Value TRUE
Position measuring system 2 of the machine axis is referenced/synchronized.

Value FALSE
Position measuring system 2 of the machine axis is not referenced/synchronized.

Corresponds to
• <Axis>.basic.out.enc2Activation 

Activate position measuring system 2
• <Axis>.basic.out.refPointSelection 

Reference point selection (1..4): Up to four different reference points can be used (MD34100 
$MA_REFP_SET_POS)

• <Axis>.basic.out.refPointApproachCam 
Reference cam was reached and reference point is approached at reduced speed

• <Axis>.basic.in.enc2Restored 
The position of position measuring system 2 of the machine axis is restored

• MD34102 $MA_REFP_SYNC_ENCS 
Measuring system calibration

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Referencing" section

12.3.3.12 enc2FreqLimitExceeded

NC → PLC <Axis>.basic.in.enc2FreqLimitExceeded
Encoder frequency limit for measuring system 2 has been exceeded

Description
The encoder frequency limit to be monitored is set using the following machine data: MD36300 
$MA_ENC_FREQ_LIMIT
The monitoring of the encoder frequency limit always refers to the active measuring system 
selected in the NC/PLC interface: 
<Axis>.basic.out.enc1Activation and <Axis>.basic.out.enc2Activation.

Data type and update
BOOL, cyclic
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Value TRUE
If the encoder limit frequency of measuring system 2 is exceeded, the following applies:
• <Axis>.basic.in.enc2Synchronized = FALSE 

Position measuring system 2 of the machine axis is referenced/synchronized
• <Axis>.basic.in.posCtrlActive = FALSE 

Position controller is active
• <Axis>.basic.in.posCtrlActive = TRUE 

(position controller is active) only for one spindle
• Axis is stopped (fast stop)

Value FALSE
If the encoder limit frequency of measuring system 2 has not been exceeded or, after being 
exceeded, the encoder limit frequency for encoder resynchronization was fallen below again:
• MD36302 $MA_ENC_FREQ_LIMIT_LOW

Corresponds to
• <Axis>.basic.out.enc1Activation

Activate position measuring system 1
• <Axis>.basic.out.enc2Activation

Activate position measuring system 2
• MD36300 $MA_ENC_FREQ_LIMIT
• MD36302 $MA_ENC_FREQ_LIMIT_LOW

More information
Function Manual SINUMERIK ONE Monitoring and Compensating
• Section "Axis monitoring functions" > "Measuring system monitoring" > "Encoder frequency 

limit monitoring"

12.3.3.13 enc2Restored

NC → PLC <Axis>.basic.in.enc2Restored
The position of position measuring system 2 of the machine axis is restored

Description
MD34210 $MA_ENC_REFP_STATE == 3
After control system completed system run-up, for distance-coded, incremental measuring 
systems the last axis position buffered before switch off is restored. Referencing does not take 
place automatically. The position measuring system is in the "position restored" state.

Data type and update
BOOL, cyclic
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Value TRUE
The position of measuring system 2 of the machine axis is restored.

Value FALSE
The position of measuring system 2 of the machine axis is not restored.

Corresponds to
• MD34102 $MA_REFP_SYNC_ENCS 

Measuring system calibration
• MD34210 $MA_ENC_REFP_STATE 

Adjustment status absolute encoder

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Referencing" section

12.3.3.14 clampingToleranceExceeded

NC → PLC <Axis>.basic.in.clampingToleranceExceeded
Clamping tolerance was exceeded (MD36050 $MA_CLAMP_POS_TOL)

Data type and update
BOOL

Value TRUE
The clamping tolerance was exceeded.

Corresponds to
• MD36050 $MA_CLAMP_POS_TOL

Clamping tolerance

12.3.3.15 posCoarseReached

NC → PLC <Axis>.basic.in.posCoarseReached
The programmed position was reached within the limits "Exact stop coarse" (MD36000 $MA_STOP_LIM‐
IT_COARSE)

Data type and update
BOOL, cyclic

Value TRUE
At least one of the following states applies:
• The axis is not traversing, and the actual axis position is within the parameterized exact stop 

limit MD36000 $MA_STOP_LIMIT_COARSE
• The control system is in the "Reset" state
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• The axis was last programmed as positioning axis or positioning spindle
• Path motion was terminated with an NC stop
• The spindle is in closed-loop position control (SPCON/SPOS) and is stationary
• The axis was switched over from closed-loop speed to closed-loop position control

Value FALSE
At least one of the following states applies:
• Traversing motion is active for the axis
• The actual axis position lies outside the parameterized exact stop limit MD36000 

$MA_STOP_LIMIT_COARSE
• The spindle is in closed-loop speed control (SPCOF/SPOSA)
• The axis is in the "Follow-up mode" state
• The axis is in the "Park" state
• The axis was switched over from closed-loop position to closed-loop speed control

Corresponds to
• MD36000 $MA_STOP_LIMIT_COARSE 

Exact stop coarse

12.3.3.16 posFineReached

NC → PLC <Axis>.basic.in.posFineReached
The programmed position was reached within the limits "Exact stop fine" (MD36150 $MA_STOP_LIM‐
IT_FINE)

Data type and update
BOOL, cyclic

Value TRUE
At least one of the following states applies:
• The axis is not traversing, and the actual axis position is within the parameterized exact stop 

limit MD36010 $MA_STOP_LIMIT_FINE.
• The control system is in the "Reset" state
• The axis was last programmed as positioning axis or positioning spindle
• Path motion was terminated with an NC stop
• The spindle is in closed-loop position control (SPCON/SPOS) and is stationary
• The axis was switched over from closed-loop speed to closed-loop position control
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Value FALSE
At least one of the following states applies:
• Traversing motion is active for the axis
• The actual axis position lies outside the parameterized exact stop limit MD36010 

$MA_STOP_LIMIT_FINE
• The spindle is in closed-loop speed control (SPCOF/SPOSA)
• The axis is in the "Follow-up mode" state
• The axis is in the "Park" state
• The axis was switched over from closed-loop position to closed-loop speed control

Corresponds to
• MD36010 $MA_STOP_LIMIT_FINE 

Exact stop fine

12.3.3.17 followUpModeActive

NC → PLC <Axis>.basic.in.followUpModeActive
Follow-up mode is active

Note
The signal is not set in the "Hold" state.

NOTICE
Delete distance-to-go
Delete distance-to-go is executed in the control for the following state transitions:
• From the state "Follow-up" into the state "Stop" (<Axis>.basic.out.followUpMode) = 1 → 0 

(follow-up mode)
• From the state "Follow-up" into the state "Position control" (<Axis>.basic.out.enableCtrl) = 

TRUE (controller enable)

Data type and update
BOOL, cyclic

Value TRUE
Follow-up mode for the axis/spindle is active.
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Possible causes:
• The controller enable for the drive has been withdrawn:

– <Axis>.basic.out.enableCtrl == FALSE
Request controller enable

– in the control for faults; see under "Additional reference"
• Follow-up mode was selected:

– <Axis>.basic.out.followUpMode == TRUE
Activate follow-up mode

– in the control, e.g. when withdrawing the controller enable for a traversing axis
During follow-up mode: position setpoint = actual position value

Note
Standstill and clamping monitoring are not active.

Value FALSE
The follow-up mode for the axis/spindle is not active.
Standstill and clamping monitoring are active. 

Corresponds to
• <Axis>.basic.out.enableCtrl

Request controller enable
• <Axis>.basic.out.followUpMode

Activate follow-up mode

More information
• Diagnostics Manual SINUMERIK ONE, SINAMICS S120 alarms 

12.3.3.18 posCtrlActive

NC → PLC <Axis>.basic.in.posCtrlActive
Position controller is active

Description
• Spindle without position control

For a spindle without position control, the signal is always FALSE.
• Spindle with position control

For spindles with the option of position control, after activating the position control, e.g. 
using SPCON or M70, then the signal is handled the same as for a position-controlled axis.
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• Vertical axis 
The holding brake of a vertical axis must be activated as soon as the position control is no 
longer active (<Axis>.basic.in.posCtrlActive == FALSE
Position controller is active).

• Simulation axis
The output of the signal can also be parameterized for a simulation axis:
MD30350 $MA_SIMU_AX_VDI_OUTPUT = 1

Data type and update
BOOL, cyclic

Value TRUE
The position controller is active. I.e. the position control loop of the axis/spindle is closed.

Value FALSE
The position controller is not active, i.e. the position control loop of the axis/spindle is not closed.
The signal is reset if the controller enable (<Axis>.basic.out.enableCtrl == FALSE) is reset by the 
PLC user program, or as a result of an internal fault.

Corresponds to
• <Axis>.basic.out.enableCtrl 

Request controller enable
• <Axis>.basic.out.followUpMode 

Activate follow-up mode
• <Axis>.basic.out.enc1Activation 

Activate position measuring system 1
• <Axis>.basic.out.enc2Activation 

Activate position measuring system 2

More information
• Diagnostics Manual SINUMERIK ONE, SINAMICS S120 alarms 

12.3.3.19 speedCtrlActive

NC → PLC <Axis>.basic.in.speedCtrlActive
Speed controller is active

Description
• Spindle without position control

For a spindle without position control, the signal can be used as feedback for the signal 
<Axis>.basic.out.enableCtrl (request controller enable).

• Simulation axis
The output of the signal can also be parameterized for a simulation axis:
MD30350 $MA_SIMU_AX_VDI_OUTPUT = 1
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Data type and update
BOOL, cyclic

Value TRUE
The speed controller is active, i.e. the speed control loop of the axis/spindle is closed.

Value FALSE
The speed controller is not active, i.e. the speed control loop of the axis is not closed.
The speed controller output is cleared.

Corresponds to
• <Axis>.basic.in.posCtrlActive

Position controller is active

12.3.3.20 swCamsActive

NC → PLC <Axis>.basic.in.swCamsActive
The use of software cams is active; when a software cam has been reached, this is signaled to the PLC

Data type and update
BOOL, cyclic

Value TRUE
The output of the minus and plus cam signals of an axis to the PLC interface is active.

Value FALSE
The output of the minus and plus cam signals of an axis to the PLC interface is not active.

Corresponds to
• <Nc>.basic.in.swCams[x].minus

Linear axis moves in minus direction over minus cam 0 (different behavior for modulo rotary 
axis)

• <Nc>.basic.in.swCams[x].plus 
Linear axis moves in plus direction over plus cam 0 (different behavior for modulo rotary axis)

• <Axis>.basic.out.swCams
Activate output of positive and negative software cam signals

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Software cams, position switching 

signals" section
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12.3.3.21 revolutionalFeedrateActive

NC → PLC <Axis>.basic.in.revolutionalFeedrateActive
Function G95 is selected: revolutional feedrate is active and setpoint is interpreted as mm/rev

Description
The interface signal indicates that in JOG mode or AUTOMATIC mode, the axes traverse as a 
positioning axis with revolutional feedrate.

Data type and update
BOOL, cyclic

Value TRUE
Revolutional feedrate (G95) is active.

Value FALSE
Revolutional feedrate (G95) is not active.

Corresponds to
• SD41100 $SN_JOG_REV_IS_ACTIVE 

JOG: Revolutional/linear feedrate
• SD41120 $SN_JOG_REV_SET_VELO 

Revolutional feedrate of axes in JOG
• SD42600 $SC_JOG_FEED_PER_REV_SOURCE 

Control of the revolutional feedrate in JOG
• SD43300 $SA_ASSIGN_FEED_PER_REV_SOURCE 

Revolutional feedrate for positioning axes/spindles
• MD32040 $MA_JOG_REV_VELO_RAPID 

Revolutional feedrate for JOG with rapid traverse override
• MD32050 $MA_JOG_REV_VELO 

Revolutional feedrate for JOG mode

More information
Function Manual SINUMERIK ONE Axes and Spindles:
• Section "Feedrates" > "Path feedrate F" > "Feedrate type G93, G94, G95"

12.3.3.22 measurementActive

NC → PLC <Axis>.basic.in.measurementActive
"Measuring" function is active (e.g. workpiece or tool)

Description
The interface signal shows the instantaneous measurement status of the axis and can be 
evaluated for all measuring functions.
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Data type and update
BOOL, cyclic

Value TRUE
A measuring function is active.

Value FALSE
A measuring function is not active.

More information
• Function Manual SINUMERIK ONE Basic Functions; "Measuring" section

12.3.3.23 handwheelAssignedNumber

NC → PLC <Axis>.basic.in.handwheelAssignedNumber
Number of the currently assigned handwheel (1..6, or 0 for no assignment)

Description
The interface can be interpreted either bit or binary-coded. The definition is realized using 
machine data MD11324.
If the assignment is active, the machine axis can be traversed with the handwheel in JOG mode 
or a DRF offset can be generated in AUTOMATIC or MDI mode.

Note
At any one time, the machine axis can only be assigned to one handwheel. If, for bit coding, 
several interface signals are set simultaneously, the following priority applies: "Handwheel 1" 
before "Handwheel 2" before "Handwheel 3".

Data type and update
USInt, cyclic

Value
Bit coded: maximum 3 handwheels

E_HW3
Bit 2

E_HW2
Bit 1

E_HW1
Bit 0

Number of the assigned handwheel

0 0 0 No handwheel assignment
0 0 1 1
0 1 0 2
1 0 0 3

Bit coded: maximum 6 handwheels
E_HW3

Bit 2
E_HW2

Bit 1
E_HW1

Bit 0
Number of the assigned handwheel

0 0 0 No handwheel assignment
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0 0 1 1
0 1 0 2
0 1 1 3
1 0 0 4
1 0 1 5
1 1 0 6

Corresponds to
• <Axis>.basic.out.handwheelSelection

Selection of the corresponding handwheel (1..6, or 0 for no selection)
• MD11324 $MN_HANDWH_VDI_REPRESENTATION 

Representation of the handwheel number at the VDI interface

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.3.24 handwheelDirInverted

NC → PLC <Axis>.basic.in.handwheelDirInverted
Direction of rotation of the handwheel is inverted

Data type and update
BOOL, cyclic

Value TRUE
The inversion of the direction of rotation of the handwheel assigned to the machine axis is active.

Value FALSE
The inversion of the direction of rotation of the handwheel assigned to the machine axis is not 
active.

Corresponds to
• <Axis>.basic.out.handwheelInvertDir 

Invert direction of handwheel rotation

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.3.25 handwheelOvrActive

NC → PLC <Axis>.basic.in.handwheelOvrActive
Handwheel override is active: the handwheel can be used to traverse the axis
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Description
The axis can be traversed with the handwheel.
For the positioning axis, the handwheel pulses either act as path definition (for 
FDA[<axis>]=0) - or as velocity override (for FDA[<axis>]>0) on the programmed axis feed.
In the following cases, the override is not effective:
• The positioning axis has reached the programmed target position.
• The distance-to-go has been deleted.
• Reset was initiated.

Note
The interface signal will also be set if "Handwheel override in automatic mode" is active with a 
concurrent positioning axis with "SINU_TraversePosAxis".

Data type and update
BOOL, cyclic

Value TRUE
The "Handwheel override in AUTOMATIC mode" function is active for the programmed 
positioning axis (FDA[<axis>]).

Value FALSE
The "Handwheel override in automatic mode" function is not active for the programmed 
positioning axis.

Corresponds to
• <Axis>.basic.out.resetMovement 

Edge change 0 → 1: Axis "delete distance-to-go" is requested; spindle "reset" is requested

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.3.26 traversMinusRequestActive

NC → PLC <Axis>.basic.in.traversMinusRequestActive
Traversing in the minus direction is requested
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Description
Depending on the mode selected, the traverse request is initiated in different ways:
• JOG mode

Traversing key "Minus"
• REF mode

Traversing key that initiates a traversing motion in the direction of the reference point.
• AUTOMATIC or MDI mode

A program block with a traversing operation is executed for a geometry axis.

<Axis>.basic.in.traver‐
sMinusRequestActive

Traverse command "Minus", traverse request in the negative axis 
direction

Data type and update
BOOL, cyclic

Value TRUE
Traverse request active

Value FALSE
Traverse request not active

Corresponds to
• <Axis>.basic.out.traversKeyMinus

Traverse machine axis in minus direction in JOG mode (MD32020 $MA_JOG_VELO)
• <Axis>.basic.out.traversKeyPlus

Traverse machine axis in plus direction in JOG mode (MD32020 $MA_JOG_VELO)
• <Axis>.basic.in.traversMinusCommandActive

Traverse command in the minus direction is active (MD17900 $MN_VDI_FUNCTION_MASK)
• <Axis>.basic.in.traversPlusCommandActive

Traverse command in the plus direction is active (MD17900 $MN_VDI_FUNCTION_MASK)

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.3.27 traversPlusRequestActive

NC → PLC <Axis>.basic.in.traversPlusRequestActive
Traversing in the plus direction is requested
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Description
Depending on the mode selected, the traverse request is initiated in different ways:
• JOG mode

Traversing key "Plus"
• REF mode

Traversing key that initiates a traversing motion in the direction of the reference point.
• AUTOMATIC or MDI mode

A program block with a traversing operation is executed for a geometry axis.

Data type and update
BOOL, cyclic

Value TRUE
Traverse request active

Value FALSE
Traverse request not active

Corresponds to
• <Axis>.basic.out.traversKeyMinus

Traverse machine axis in minus direction in JOG mode (MD32020 $MA_JOG_VELO)
• <Axis>.basic.out.traversKeyPlus

Traverse machine axis in plus direction in JOG mode (MD32020 $MA_JOG_VELO)
• <Axis>.basic.in.traversMinusCommandActive

Traverse command in the minus direction is active (MD17900 $MN_VDI_FUNCTION_MASK)
• <Axis>.basic.in.traversPlusCommandActive

Traverse command in the plus direction is active (MD17900 $MN_VDI_FUNCTION_MASK)

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.3.28 traversMinusCommandActive

NC → PLC <Axis>.basic.in.traversMinusCommandActive
Traverse command in the minus direction is active (MD17900 $MN_VDI_FUNCTION_MASK)

Description
The traverse command is output depending on MD17900 $MN_VDI_FUNCTION_MASK, bit 0.
Application example: Releasing the axis clamp when the traverse command is identified.

Note
For axes where clamping is not released until a traverse command is detected, the continuous-
path mode (G64) is not possible. 
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Data type and update
BOOL, cyclic

Value TRUE
Traverse command in the negative direction is active

Value FALSE
Traverse command in the negative direction is not active

Corresponds to
• <Axis>.basic.out.traversKeyMinus 

Traverse machine axis in minus direction in JOG mode (MD32020 $MA_JOG_VELO)
• <Axis>.basic.out.traversKeyPlus 

Traverse machine axis in plus direction in JOG mode (MD32020 $MA_JOG_VELO)
• <Axis>.basic.in.traversMinusRequestActive 

Traversing in the minus direction is requested
• <Axis>.basic.in.traversPlusRequestActive 

Traversing in the plus direction is requested
• MD17900 $MN_VDI_FUNCTION_MASK 

Setting for VDI signals

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.3.29 traversPlusCommandActive

NC → PLC <Axis>.basic.in.traversPlusCommandActive
Traverse command in the plus direction is active (MD17900 $MN_VDI_FUNCTION_MASK)

Description
The traverse command is output depending on MD17900 $MN_VDI_FUNCTION_MASK, bit 0.
Application example: Releasing the axis clamp when the traverse command is identified.

Note
For axes where clamping is not released until a traverse command is detected, the continuous-
path mode (G64) is not possible. 

Data type and update
BOOL, cyclic

Value TRUE
Traverse command in the positive direction is active
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Value FALSE
Traverse command in positive direction is not active

Corresponds to
• <Axis>.basic.out.traversKeyMinus 

Traverse machine axis in minus direction in JOG mode (MD32020 $MA_JOG_VELO)
• <Axis>.basic.out.traversKeyPlus 

Traverse machine axis in plus direction in JOG mode (MD32020 $MA_JOG_VELO)
• <Axis>.basic.in.traversMinusRequestActive 

Traversing in the minus direction is requested
• <Axis>.basic.in.traversPlusRequestActive 

Traversing in the plus direction is requested
• MD17900 $MN_VDI_FUNCTION_MASK 

Setting for VDI signals

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.3.30 inc1Active

NC → PLC <Axis>.basic.in.inc1Active
Traversing of the axis by 1 increment on request is active

Description
When the traversing key or the handwheel is actuated, the axis is traversed by 1 increment.
Signal for manual traversing of the machine axis in JOG mode: <Axis>.basic.in.inc1Active

Note
Depending on the machine function, the response when actuating the traversing key or the 
handwheel differs.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the machine axis is active.

Value FALSE
The machine function to manually traverse the machine axis is not active .
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Corresponds to
• <Axis>.basic.out.inc1

Activate traversing of the axis by 1 increment on request
• <Axis>.basic.out.inc10

Activate traversing of the axis by 10 increments on request
• <Axis>.basic.out.inc100

Activate traversing of the axis by 100 increments on request
• <Axis>.basic.out.inc1000

Activate traversing of the axis by 1 000 increments on request
• <Axis>.basic.out.inc10000

Activate traversing of the axis by 10 000 increments on request
• <Axis>.basic.out.incVar

Activate traversing of the axis by a user-defined number of increments on request
• <Axis>.basic.out.contTravers

Continuous traversing is active

Request machine function

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.3.31 inc10Active

NC → PLC <Axis>.basic.in.inc10Active
Traversing of the axis by 10 increments on request is active

Description
When the traversing key or the handwheel is actuated, the axis is traversed by 10 increments.
Signal for manual traversing of the machine axis in JOG mode: <Axis>.basic.in.inc10Active

Note
Depending on the machine function, the response when actuating the traversing key or the 
handwheel differs.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the machine axis is active.

Value FALSE
The machine function to manually traverse the machine axis is not active .
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Corresponds to
• <Axis>.basic.out.inc1

Activate traversing of the axis by 1 increment on request
• <Axis>.basic.out.inc10

Activate traversing of the axis by 10 increments on request
• <Axis>.basic.out.inc100

Activate traversing of the axis by 100 increments on request
• <Axis>.basic.out.inc1000

Activate traversing of the axis by 1 000 increments on request
• <Axis>.basic.out.inc10000

Activate traversing of the axis by 10 000 increments on request
• <Axis>.basic.out.incVar

Activate traversing of the axis by a user-defined number of increments on request
• <Axis>.basic.out.contTravers 

Continuous traversing is active

Request machine function

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.3.32 inc100Active

NC → PLC <Axis>.basic.in.inc100Active
Traversing of the axis by 100 increments on request is active

Description
When the traversing key or the handwheel is pressed, the axis is traversed by 100 increments.
Signal for manual traversing of the machine axis in JOG mode: <Axis>.basic.in.inc100Active

Note
Depending on the machine function, the response when actuating the traversing key or the 
handwheel differs.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the machine axis is active.

Value FALSE
The machine function to manually traverse the machine axis is not active .
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Corresponds to
• <Axis>.basic.out.inc1

Activate traversing of the axis by 1 increment on request
• <Axis>.basic.out.inc10

Activate traversing of the axis by 10 increments on request
• <Axis>.basic.out.inc100

Activate traversing of the axis by 100 increments on request
• <Axis>.basic.out.inc1000

Activate traversing of the axis by 1 000 increments on request
• <Axis>.basic.out.inc10000

Activate traversing of the axis by 10 000 increments on request
• <Axis>.basic.out.incVar

Activate traversing of the axis by a user-defined number of increments on request
• <Axis>.basic.out.contTravers 

Continuous traversing is active

Request machine function

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.3.33 inc1000Active

NC → PLC <Axis>.basic.in.inc1000Active
Traversing of the axis by 1 000 increments on request is active

Description
When the traversing key or the handwheel is actuated, the axis is traversed by 1000 increments.
Signal for manual traversing of the machine axis in JOG mode: <Axis>.basic.in.inc1000Active

Note
Depending on the machine function, the response when actuating the traversing key or the 
handwheel differs.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the machine axis is active.

Value FALSE
The machine function to manually traverse the machine axis is not active .
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Corresponds to
• <Axis>.basic.out.inc1

Activate traversing of the axis by 1 increment on request
• <Axis>.basic.out.inc10

Activate traversing of the axis by 10 increments on request
• <Axis>.basic.out.inc100

Activate traversing of the axis by 100 increments on request
• <Axis>.basic.out.inc1000

Activate traversing of the axis by 1 000 increments on request
• <Axis>.basic.out.inc10000

Activate traversing of the axis by 10 000 increments on request
• <Axis>.basic.out.incVar

Activate traversing of the axis by a user-defined number of increments on request
• <Axis>.basic.out.contTravers 

Continuous traversing is active

Request machine function

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.3.34 inc10000Active

NC → PLC <Axis>.basic.in.inc10000Active
Traversing of the axis by 10 000 increments on request is active

Description
When the traversing key or the handwheel is actuated, the axis is traversed by 10000 increments.
Signal for manual traversing of the machine axis in JOG mode: 
<Axis>.basic.in.inc10000Active

Note
Depending on the machine function, the response when actuating the traversing key or the 
handwheel differs.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the machine axis is active.

Value FALSE
The machine function to manually traverse the machine axis is not active .
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Corresponds to
• <Axis>.basic.out.inc1

Activate traversing of the axis by 1 increment on request
• <Axis>.basic.out.inc10

Activate traversing of the axis by 10 increments on request
• <Axis>.basic.out.inc100

Activate traversing of the axis by 100 increments on request
• <Axis>.basic.out.inc1000

Activate traversing of the axis by 1 000 increments on request
• <Axis>.basic.out.inc10000

Activate traversing of the axis by 10 000 increments on request
• <Axis>.basic.out.incVar

Activate traversing of the axis by a user-defined number of increments on request
• <Axis>.basic.out.contTravers 

Continuous traversing is active

Request machine function

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.3.35 incVarActive

NC → PLC <Axis>.basic.in.incVarActive
Traversing of the axis by a user-defined number of increments on request is active

Description
When the traversing key or the handwheel is actuated, the axis is traversed by a variable number 
of increments.
Signal for manual traversing of the machine axis in JOG mode: <Axis>.basic.in.incVarActive

Note
Depending on the machine function, the response when actuating the traversing key or the 
handwheel differs.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the machine axis is active.

Value FALSE
The machine function to manually traverse the machine axis is not active .
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Corresponds to
• <Axis>.basic.out.inc1

Activate traversing of the axis by 1 increment on request
• <Axis>.basic.out.inc10

Activate traversing of the axis by 10 increments on request
• <Axis>.basic.out.inc100

Activate traversing of the axis by 100 increments on request
• <Axis>.basic.out.inc1000

Activate traversing of the axis by 1 000 increments on request
• <Axis>.basic.out.inc10000

Activate traversing of the axis by 10 000 increments on request
• <Axis>.basic.out.incVar

Activate traversing of the axis by a user-defined number of increments on request
• <Axis>.basic.out.contTravers 

Continuous traversing is active

Request machine function

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.3.36 contTraversActive

NC → PLC <Axis>.basic.in.contTraversActive
Continuous traversing is active

Description
When the traversing key or the handwheel is actuated, the axis is traversed continuously.
Signal for manual traversing of the machine axis in JOG mode: 
<Axis>.basic.in.contTraversActive

Note
Depending on the machine function, the response when actuating the traversing key or the 
handwheel differs.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the machine axis is active.

Value FALSE
The machine function to manually traverse the machine axis is not active .

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
258 Function Manual, 07/2022, A5E51148763B AB



Corresponds to
• <Axis>.basic.out.inc1

Activate traversing of the axis by 1 increment on request
• <Axis>.basic.out.inc10

Activate traversing of the axis by 10 increments on request
• <Axis>.basic.out.inc100

Activate traversing of the axis by 100 increments on request
• <Axis>.basic.out.inc1000

Activate traversing of the axis by 1 000 increments on request
• <Axis>.basic.out.inc10000

Activate traversing of the axis by 10 000 increments on request
• <Axis>.basic.out.incVar

Activate traversing of the axis by a user-defined number of increments on request
• <Axis>.basic.out.contTravers Continuous traversing is active

Request machine function

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.3.37 moduloLimitSwitchActive

NC → PLC <Axis>.basic.in.moduloLimitSwitchActive
Traversing range limits are active (software limit switches, working range limits) for modulo rotary axes

Description
Application example: Mounted rotary axis with monitoring

Note
The signal is irrelevant if linear axes/rotary axes do not have modulo functionality.

Data type and update
BOOL, cyclic

Value TRUE
Traversing range limits (software limit switch, working area limits) active for modulo rotary axes.

Value FALSE
Traversing range limitation for modulo rotary axes not active.
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Corresponds to
• <Axis>.basic.out.enableModuloLimitSwitch 

Activate traversing range limits (e.g. software limit switches, working range limits) for 
modulo rotary axes

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Rotary axes" section

12.3.3.38 jogFixedPointSelectedNumber

NC → PLC <Axis>.basic.in.jogFixedPointSelectedNumber
Approach JOG fixed point (1..4) 

Description
As soon as the "Approach fixed point in JOG" function is active, the number of the fixed point to 
be approached is signaled back to the PLC via <Axis>.basic.in.jogFixedPointSelectedNumber. 
The selected machine axis can be traversed to the corresponding fixed point with the traversing 
keys or the handwheel. The fixed points are defined via the machine data MD30600.

Data type and update
Cyclic

Value 0
No fixed point is approached

Value 1 … 4
Number of fixed point to be approached

Corresponds to
• <Axis>.basic.out.jogFixedPointSelection 

Select JOG fixed point (1..4) (MD30600 $MA_FIX_POINT_POS)
• <Axis>.basic.in.jogFixedPointReachedNumber

JOG fixed point (1..4) to be approached with "Exact stop fine" reached
• MD30600 $MA_FIX_POINT_POS[<n>] 

Fixed value positions of the axis

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.3.39 jogFixedPointReachedNumber

NC → PLC <Axis>.basic.in.jogFixedPointReachedNumber
JOG fixed point (1..4) to be approached with "Exact stop fine" reached 
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Description
Once the axis for "Approach fixed point in JOG" has reached the fixed point position with "Exact 
stop fine", via <Axis>.basic.in.jogFixedPointReachedNumber the number of the approached 
fixed point is signaled back to the PLC. This feedback signal is also issued if the axis reaches the 
fixed point position in the machine coordinate system via other methods e.g. NC program, 
"SINU_TraversePosAxis", "SINU_TraverseIndexingAxis, "SINU_PositionSpindle", or synchronized 
action on the setpoint side and comes to a standstill on the actual value side within the "Exact 
stop fine" tolerance window.

Data type and update
Cyclic

Value 0
No fixed point approached

Value 1 … 4
Number of the approached fixed point

Corresponds to
• <Axis>.basic.out.jogFixedPointSelection 

Select JOG fixed point (1..4) (MD30600 $MA_FIX_POINT_POS)
• <Axis>.basic.in.jogFixedPointSelectedNumber 

Approach JOG fixed point (1..4)
• MD30600 $MA_FIX_POINT_POS[<n>] 

Fixed value positions of the axis
• MD36010 $MA_STOP_LIMIT_FINE 

Exact stop fine

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.3.40 jogToPosActive

NC → PLC <Axis>.basic.in.jogToPosActive
The "JOG to position" function is active 

Description
The selected machine axis can be traversed to the position specified with setting data SD43320 
using the traversing keys or the handwheel.

Data type and update
BOOL, cyclic

Value TRUE
The function "Position travel in JOG" is active.
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Value FALSE
The function "Position travel in JOG" is not active.

Corresponds to
• <Axis>.basic.out.jogToPos

The "JOG to position" function is requested (SD43320 $SA_JOG_POSITION)
• <Axis>.basic.in.jogPosReached 

For "JOG to position", the axis has reached the position specified with SD43320 "Exact stop 
fine"

• SD43320 $SA_JOG_POSITION 
JOG position

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.3.41 jogPosReached

NC → PLC <Axis>.basic.in.jogPosReached
For "JOG to position", the axis has reached the position specified with SD43320 "Exact stop fine" 

Description
Approaching the position is started with the traversing keys or the handwheel. The axis traverses 
until it comes to an automatic standstill at the position to be approached.

Data type and update
BOOL, cyclic

Value TRUE
For "Position travel in JOG", the axis has reached the position specified with SD43320 with "Exact 
stop fine".

Value FALSE
For "Position travel in JOG", the axis has still not reached the position specified with SD43320.

Corresponds to
• <Axis>.basic.out.jogToPos

The "JOG to position" function is requested (SD43320 $SA_JOG_POSITION)
• <Axis>.basic.in.jogToPosActive 

The "JOG to position" function is active
• SD43320 $SA_JOG_POSITION 

JOG position

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section
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12.3.3.42 lubricationPulseActive

NC → PLC <Axis>.basic.in.lubricationPulseActive
Traversed the distance parameterized in the machine data (MD33050 $MA_LUBRICATION_DIST)

Description
As soon as the axis/spindle has moved through the traversing distance set in machine data, then 
the interface signal is inverted.
The position measurement is always restarted after control system run-up.

Data type and update
BOOL, cyclic

Edge 0 → 1
The traversing path parameterized in machine data (MD33050 $MA_LUBRICATION_DIST) was 
traversed.

Edge 1 → 0
The traversing path parameterized in machine data (MD33050 $MA_LUBRICATION_DIST) was 
traversed.

Corresponds to
• MD33050 $MA_LUBRICATION_DIST 

Lubrication pulse distance

12.3.3.43 isPathAxis

NC → PLC <Axis>.basic.in.isPathAxis
Axis is a path axis

Description
In conjunction with block search type 5 (SERUPRO) in the state: "Target block found", the 
interface signal refers to the property of the axis in the target block.

Data type and update
BOOL, cyclic

Value TRUE
The axis is not a path axis. This means that it is traversed with other axes along a path (path axis).

Value FALSE
The axis is not a path axis.
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More information
Function Manual SINUMERIK ONE basic functions:
• Section "Mode group, channel, program operation, reset response" > "Block search type 5 

(SERUPRO)" > "Repositioning (REPOS)"

12.3.3.44 isPosAxis

NC → PLC <Axis>.basic.in.isPosAxis
The axis is a positioning axis

Data type and update
BOOL, cyclic

Value TRUE
The axis is a positioning axis.

Value FALSE
The axis is not a positioning axis.

Corresponds to
• <Axis>.basic.in.posAxisFeedrateValue 

Feedrate value of the axis that traverses as positioning axis

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Positioning axes" section

12.3.3.45 spindleModeActive

NC → PLC <Axis>.basic.in.spindleModeActive
Spindle mode active as: Control, oscillating, positioning, synchronous operation or tapping with com‐
pensating chuck 

Description
The axis is operated as a spindle or rotary axis:
• Turning machine: Spindle ↔ C axis
• Milling machine: Spindle ↔ rotary axis for rigid tapping

Data type and update
BOOL, cyclic
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Value TRUE
If the machine axis is operated as a spindle in one of the following modes:
• Control mode
• Oscillation mode
• Positioning mode
• Tapping with compensating chuck
• Synchronous mode

Value FALSE
When the machine axis is operated as a rotary axis.

Corresponds to
• <Axis>.spindle.in.requestedGearStageNumber

Number of the requested gear stage (1..5)
• <Axis>.spindle.in.sFuncValue

Specified S function value (REAL): spindle in revolutions per minute (rpm) or constant cutting 
speed in revolutions per minute, depending on selected mode (G97 or G96)

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Spindles" section

12.3.3.46 indexAxisInPos

NC → PLC <Axis>.basic.in.indexAxisInPos
The index axis is positioned 

Description
The signal is only relevant for indexing axes.
Application example
Tool magazine: Activation of the gripper to remove the tool from the magazine is initiated as 
soon as the indexing axis is in position. The PLC user program must ensure this happens.
Special cases or errors
The axis positions entered in the indexing position table for the individual divisions can be 
changed using work offsets (including DRF).
The interface signal "Indexing axis in position" is set if the actual position of the indexing axis 
takes on the position value entered into the indexing table plus the offset.
If a DRF offset is executed for an indexing axis in AUTOMATIC mode, then the "Indexing axis in 
position" interface signal remains active even though the axis is no longer at an indexing 
position.

Data type and update
BOOL, cyclic
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Value TRUE
In the following cases, the signal is TRUE:
• The indexing axis has reached the indexing position with "Exact stop fine".
• The indexing axis is located at the indexing position, which was approached in the 

AUTOMATIC mode with CAC, CACP, CACN, CDC or CIC.

Value FALSE
In the following cases, the signal is FALSE:
• The axis is not defined as an indexing axis.
• A traverse command is active, and the indexing axis is traversed.
• The indexing axis is located at a position which is not an indexing position.
• In the AUTOMATIC mode, the indexing axis was not positioned using CAC, CACP, CACN, CDC 

or CIC but instead is traversed to any position, for example with AC or DC.
• The "Controller enable" of the indexing axis is withdrawn.

Corresponds to
• <Axis>.basic.in.traversMinusCommandActive 

Traverse command in the minus direction is active (MD17900 $MN_VDI_FUNCTION_MASK)
• <Axis>.basic.in.traversPlusCommandActive 

Traverse command in the plus direction is active (MD17900 $MN_VDI_FUNCTION_MASK)
• <Axis>.basic.out.enableCtrl 

Request controller enable
• MD30500 $MA_INDEX_AX_ASSIGN_POS_TAB 

Axis is an indexing axis

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Indexing axes" section

12.3.3.47 rotAxisInPos

NC → PLC <Axis>.basic.in.rotAxisInPos
The rotary axis is positioned 

Data type and update
BOOL

Value TRUE
Axis is in position

Value FALSE
Axis is not in position
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12.3.3.48 velocityReduced

NC → PLC <Axis>.basic.in.velocityReduced
The actual traversing velocity of the axis is reduced by the "collision avoidance" 

Data type and update
BOOL, cyclic

Value TRUE
The current traversing speed is reduced by the collision avoidance.

Value FALSE
The current traversing speed is not reduced by the collision avoidance.

More information
• Function Manual SINUMERIK ONE Monitoring and Compensation; section "Collision 

avoidance, internal"

12.3.3.49 posAxisFeedrateValue

NC → PLC <Axis>.basic.in.posAxisFeedrateValue
Feedrate value of the axis that traverses as positioning axis 

Description
The feedrate value of the axis can be read via the interface if this axis is traversed as positioning 
axis.
The output time is specified using machine data: 
MD22240 $MC_AUXFU_F_SYNC_TYPE

Note
• As default setting, the output is suppressed, because if the feedrate is output (auxiliary 

function output) in the continuous-path mode, then the velocity can drop.
• The last feedrate value is kept until it is overwritten by a new value.

Data type and update
REAL, cyclic

Value 
Axis feed value
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Corresponds to
• <Axis>.basic.in.isPosAxis 

Axis is positioning axis
• MD22240 $MC_AUXFU_F_SYNC_TYPE 

Output time of F functions
• MD32060 $MA_POS_AX_VELO 

Initial setting for positioning axis velocity

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Indexing axes" section

12.3.3.50 emergencyRetractionActive

NC → PLC <Axis>.basic.in.emergencyRetractionActive
Emergency retraction active 

Data type and update
BOOL

Value TRUE
ESR response initiated

Value FALSE
No ESR response initiated

12.3.3.51 fixedStopRequest

NC → PLC <Axis>.basic.in.fixedStopRequest
Request activation of the "Travel to fixed stop" function 

Description
Feedback is provided via <Axis>.basic.out.fixedStopEnable (confirm request for fixed stop 
activation).

Data type and update
BOOL, cyclic

Value TRUE
Request to enable travel to fixed stop

Value FALSE
No request
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Corresponds to
• <Axis>.basic.out.fixedStopEnable

Confirm request for fixed stop activation

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Travel to fixed stop" section

12.3.3.52 fixedStopReached

NC → PLC <Axis>.basic.in.fixedStopReached
Fixed stop reached 

Application example
So that a programmable clamping torque can be specified, for analog drives, the signal is used 
to switch the actuator drive from closed-speed into closed-loop current or torque controlled 
operation.

Data type and update
BOOL, cyclic

Value TRUE
Fixed stop has been reached.

Value FALSE
Fixed stop has not been reached.

Corresponds to
• <Axis>.basic.out.fixedStopAckReached 

Acknowledgement: "Fixed stop reached", continue program processing
• <Axis>.basic.out.fixedStopSensor 

Fixed stop was reached (MD37060 $MA_FIXED_STOP_ACKN_MASK)
• <Axis>.basic.out.fixedStopEnable 

Confirm request for fixed stop activation
• <Axis>.basic.in.fixedStopRequest 

Request activation of the "Travel to fixed stop" function
• <Axis>.basic.in.fixedStopReached 

Fixed stop was reached

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Travel to fixed stop" section

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
Function Manual, 07/2022, A5E51148763B AB 269



12.3.3.53 fixedStopForceLimited

NC → PLC <Axis>.basic.in.fixedStopForceLimited
Fixed stop force is limited 

Data type and update
BOOL

Value TRUE
The force limitation is active

12.3.3.54 reposOffsetActive

NC → PLC <Axis>.basic.in.reposOffsetActive
REPOS offset is applied to axis 

Data type and update
BOOL, cyclic

Value TRUE
A REPOS offset must be applied for the axis.

Value FALSE
No REPOS offset needs to be applied for the axis.

Value REPOS approach mode
0 No REPOS mode
1 Approach block start point (RMBBL)
2 Approach interruption point (RMIBL)
3 Approach block end point (RMEBL)
4 Approach nearest path point (RMNBL)

Corresponds to
• <HmiChan>.basic.in.reposModeChanged

HMI: REPOS mode change
• <Chan>.basic.out.reposModeSelection 

REPOS approach mode: 
See the table above for possible values

• <Chan>.basic.out.reposModeActivationRequest 
Request activation of the "REPOS" mode for current main execution block

• <Chan>.basic.in.reposModeChangeAck 
Acknowledgement of the change request of the REPOS approach mode

• <Chan>.basic.in.reposModeSelectedNumber 
Selected REPOS approach mode: 
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• See the table above for possible values
• <Chan>.basic.in.reposDelayActive 

Delay in REPOS approach mode is active
• <Axis>.basic.out.reposDelay 

REPOS delay is requested
• <Axis>.basic.in.reposOffsetValid 

REPOS offset was calculated as valid
• <Axis>.basic.in.reposDelayAck 

REPOS delay is acknowledged
• <Axis>.basic.in.isPathAxis 

Axis is a path axis
• MD11470 $MN_REPOS_MODE_MASK 

Repositioning properties

More information
Function Manual SINUMERIK ONE basic functions:
• Section "Mode group, channel, program operation, reset response" > "Block search type 5 

(SERUPRO)" > "Repositioning (REPOS)"

12.3.3.55 reposOffsetValid

NC → PLC <Axis>.basic.in.reposOffsetValid
REPOS offset was calculated as valid 

Data type and update
BOOL, cyclic

Value TRUE
The REPOS offset has been calculated as valid.

Value FALSE
The REPOS offset has been calculated as invalid.

Value REPOS approach mode
0 No REPOS mode
1 Approach block start point (RMBBL)
2 Approach interruption point (RMIBL)
3 Approach block end point (RMEBL)
4 Approach nearest path point (RMNBL)
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Corresponds to
• <HmiChan>.basic.in.reposModeChanged

HMI: REPOS mode change
• <Chan>.basic.out.reposModeSelection 

REPOS approach mode: 
See the table above for possible values

• <Chan>.basic.out.reposModeActivationRequest 
Request activation of the "REPOS" mode for current main execution block

• <Chan>.basic.in.reposModeChangeAck 
Acknowledgement of the change request of the REPOS approach mode

• <Chan>.basic.in.reposModeSelectedNumber 
Selected REPOS approach mode: 
See the table above for possible values

• <Chan>.basic.in.reposDelayActive 
Delay in REPOS approach mode is active

• <Axis>.basic.out.reposDelay 
REPOS delay is requested

• <Axis>.basic.in.reposOffsetActive 
REPOS offset is applied to axis

• <Axis>.basic.in.reposDelayAck 
REPOS delay is acknowledged

• <Axis>.basic.in.isPathAxis 
Axis is a path axis

• MD11470 $MN_REPOS_MODE_MASK 
Repositioning properties

More information
Function Manual SINUMERIK ONE basic functions:
• Section "Mode group, channel, program operation, reset response" > "Block search type 5 

(SERUPRO)" > "Repositioning (REPOS)"

12.3.3.56 reposDelayAck

NC → PLC <Axis>.basic.in.reposDelayAck
REPOS delay is acknowledged 

Data type and update
BOOL, cyclic
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Value TRUE
The REPOS delay is acknowledged.

Note
A REPOS offset was active for the axis and "REPOS delay" was active:
<Axis>.basic.out.reposDelay == TRUE (REPOS delay)
The axis was programmed within a traversing block, and the REPOS offset was applied.
The interface signal behaves just like:
<Chan>.basic.in.reposModeSelectedNumber (REPOS approach mode acknowledgement)

Value FALSE
The REPOS delay is still not acknowledged - or there is no REPOS offset available.

Value REPOS approach mode
0 No REPOS mode
1 Approach block start point (RMBBL)
2 Approach interruption point (RMIBL)
3 Approach block end point (RMEBL)
4 Approach nearest path point (RMNBL)

Corresponds to
• <HmiChan>.basic.in.reposModeChanged

HMI: REPOS mode change
• <Chan>.basic.out.reposModeSelection 

Operating mode REPOS approach: 
See the table above for possible values

• <Chan>.basic.out.reposModeActivationRequest 
Request activation of the "REPOS" mode for current main execution block

• <Chan>.basic.in.reposModeChangeAck 
Acknowledgement of the change request of the REPOS approach mode

• <Chan>.basic.in.reposModeSelectedNumber 
Selected operating mode REPOS approach: 
See the table above for possible values

• <Chan>.basic.in.reposDelayActive 
Delay in REPOS approach mode is active

• <Axis>.basic.out.reposDelay 
REPOS delay is requested

• <Axis>.basic.in.reposOffsetActive 
REPOS offset is applied to axis

• <Axis>.basic.in.reposOffsetValid 
REPOS offset was calculated as valid
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• <Axis>.basic.in.isPathAxis 
Axis is path axis

• MD11470 $MN_REPOS_MODE_MASK 
Repositioning properties

More information
Function Manual SINUMERIK ONE basic functions: 
• Section "Mode group, channel, program operation, reset response" > "Block search type 5 

(SERUPRO)" > "Repositioning (REPOS)"

12.3.3.57 dynBacklashCompActive

NC → PLC <Axis>.basic.in.dynBacklashCompActive 
Dynamic backlash compensation is active 

Data type and update
BOOL

Value TRUE
Dynamic backlash compensation is active.

Value FALSE
The dynamic backlash compensation is not active.

12.3.4 <Axis>.basic.out

12.3.4.1 disable

PLC → NC <Axis>.basic.out.disable
Request axis disable/spindle disable 

Data type and update
BOOL, cyclic

Value TRUE
Axis/spindle disable is requested.
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Axis
Effects when the axis is stationary:
• No setpoints are output to the position controller, i.e. the axis traversing movement is 

disabled. The axis is in closed-loop position control and any remaining following error is 
compensated.

• If the axis is traversed via an NC program or manually, the set position and set velocity are 
displayed as the actual position and actual velocity on the user interface. With channel reset 
or end of program (M30/M2), the display of the actual position is set to the actual value of the 
machine axis.

• The traverse commands are output to the NC/PLC interface.
Effects when the axis is moving:
• The axis is stopped in accordance with the currently active braking characteristic and an 

alarm is displayed. Subsequently, the travel movements of the axis are disabled. Position 
control remains active and holds the axis in the current position.

Spindle
Effects in open-loop control mode when the spindle is stopped:
• No setpoints are output to the speed controller, i.e. the spindle traversing movement is 

disabled.
• If the spindle is traversed via an NC program or manually, the speed setpoint is displayed on 

the user interface as the speed actual value.
Effects in control mode when the spindle is rotating:
• Speed setpoint zero is immediately output to the speed controller.
• The spindle is stopped in accordance with the currently active braking characteristic and an 

alarm is displayed. Subsequently, the travel movements of the spindle are disabled. Position 
control remains active and holds the axis in the current position.

Effects in positioning mode:
• See Stationary axis/traversing axis structure screen axis disable/spindle disable
Structure image axis/spindle disable
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Note
• If one of the following interface signals is set for a traversing axis/spindle for which the "Axis/

spindle disable" signal is active, the axis/spindle is not stopped:
– <Chan>.geoAxis*.out.disableFeed

Feed disable for geometry axis 1, 2 and 3
– <Chan>.orientationAxis*.out.disableFeed

Feed disable for orientation axis 1, 2 and 3
– <Axis>.basic.out.feedStopSpindleStop

Feed stop/spindle stop is active
• The axis/spindle can still be switched to the "stop" or "follow up" state with 

<Axis>.basic.out.followUpMode (follow-up mode).
• An axis cannot be referenced either channel-specifically via <Chan>.basic.out.ref from the 

NC program (G74) or axis-specifically (REF machine function).
• If the signal "Axis/spindle disable" is briefly set for a traversing axis, the axis is stopped without 

an alarm. With the next traverse request, the axis is traversed to the new position.
Example:
N10 G0 X0 Y0
N20 G1 F1000 X100
N30 Y100
N40 X200
Regarding N20: At position 20 mm, "Axis/spindle lock" is set briefly for axis X ⇒ axis X is 
stopped
Regarding N40: Axis X traverses from the last position (approx. 20 mm + braking distance) 
to position 200 mm.

• Effects of "Axis/spindle disable" for spindle or axis couplings:

<Axis>.cou‐
pling.in.leadingSpin‐

dleActive 1)

<Axis>.coupling.in.fol‐
lowingSpindleActive 2)

Coupl. 3) Effect

0 0 Off Setpoints are output
0 1 Off No setpoint output for follow‐

ing spindle/axis
1 0 Off No setpoint output for lead‐

ing spindle/axis
1 1 Off No setpoint output for lead‐

ing and following spindle/
axis

0 0 On Setpoints are output
0 1 On Axis/spindle disable has no 

effect on the FS / FA
1 0 On Axis/spindle disable also has 

an effect on the FS / FA
1 1 On No setpoint output

1) Leading spindle/leading axis active
2) Following spindle/following spindle
3) Status of the coupling between leading axis and following spindle/following axis
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Value FALSE
There is not request for an "axis/spindle disable".

Note
The reset of the signal does not take effect until the axis/spindle is stationary.
• Axis

Setpoints are output to the position controller again immediately after the signal has been 
reset. If a traverse request is active, it is executed immediately.

• Spindle
After the reset of the signal, the spindle disable which is still effective internally must be 
canceled by an axis-specific reset, channel reset or end of program (M30 / M2). Only then are 
setpoints output to the speed controller again.

Corresponds to
• <Axis>.basic.out.progTestRequest 

Request activation of the "Program test" function (speed setpoint not activated)
• <Axis>.basic.in.disabled 

Axis is disabled and cannot be traversed
• <Chan>.basic.out.progTest 

Request activation of the program test (PRT)
• <Chan>.basic.in.progTestSelected 

Program test (PRT) is selected

More information
• Behavior during synchronous mode:

Function Manual SINUMERIK ONE Axes and Spindles; "Synchronous spindle" section

12.3.4.2 enableCtrl

PLC → NC <Axis>.basic.out.enableCtrl
Request controller enable 

Description
Mechanical clamping of an axis
If the axis is positioned at the clamping position, the clamping is closed. The controller enable 
is then reset. Otherwise, the position controller would constantly work against the clamping, if 
the axis was moved mechanically from its specified position during the clamping operation.
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When the clamping is removed, the controller enable is set first and then the mechanical 
clamping is released.

Note
• Traverse request for an axis/spindle without controller enable:

– The axis/spindle is not traversed
– The traverse command is output to the interface
– As long as the traverse request is present, the axis/spindle is traversed immediately when 

the controller enable is set.
• When the controller enable is reset for a traversing geometry axis, this always results in a 

contour violation.

Data type and update
BOOL, cyclic

Value TRUE
Controller is enabled. 
The position control loop is closed and the axis/spindle is in closed-loop control.
Feedback:
<Axis>.basic.in.posCtrlActive = 1 (position controller is active)
If the axis/spindle was referenced before resetting the interface signal, the axis/spindle does not 
have to be re-referenced after the interface signal is set again. Supplementary condition: The 
limit frequency of the active measuring system must not be exceeded in the meantime.

Note
If the axis/spindle was moved from its position during the time in which the controller enable 
was not set, the behavior when the controller enable is set depends on the interface signal 
"follow-up mode":
• <Axis>.basic.out.followUpMode == 1 (activate follow-up mode)

Position control is performed at the current position
• <Axis>.basic.out.followUpMode == 0 (activate follow-up mode)

Position control is performed at the last position before the controller enable is reset

Value FALSE
Controller is not enabled.
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The behavior when the "controller enable" is removed depends on whether the axis/spindle is 
stationary or traversing at this time:
• Axis/spindle stationary:

– The position control loop of the axis is opened.
– With <Axis>.basic.out.followUpMode == 1 (activate follow-up mode) ⇒ position setpoint 

= actual position value
– The controller enable on the drive is reset
– The following interface signals are reset:

<Axis>.basic.in.posCtrlActive = 0 (position controller is active)
<Axis>.basic.in.speedCtrlActive = 0 (speed controller is active)
<Axis>.drive.in.currentCtrlActive = 0 (current controller is active)

• Axis/spindle traverses
– The axis is stopped with rapid stop.
– Alarm 21612 "Controller enable VDI signal reset during motion"
– The position control loop of the axis/spindle is opened.
– Regardless of the interface signal <Axis>.basic.out.followUpMode (activate follow-up 

mode), the position setpoint is followed up at the end of the braking process (position 
setpoint = actual position value) and the feedback signal 
<Axis>.basic.in.followUpModeActive = 1 (follow-up mode is active) is set.

– The following interface signals are reset:
<Axis>.basic.in.posCtrlActive
<Axis>.basic.in.speedCtrlActive 
<Axis>.drive.in.currentCtrlActive

Note
The current set position is retained in the control when "Controller enable" is reset and "Follow-
up mode" (<Axis>.basic.out.followUpMode == 0) is not set. If the axis is moved in this state, e.g. 
manually, the difference between the set position and the actual position increases constantly 
(following error). The following error is suddenly corrected to zero when the "Controller enable" 
is set (speed setpoint jump).

Corresponds to
• <Axis>.basic.out.followUpMode

Activate follow-up mode
• <Axis>.basic.in.followUpModeActive 

Follow-up mode is active
• <Axis>.basic.in.posCtrlActive 

Position controller is active
• <Axis>.basic.in.speedCtrlActive 

Speed controller is active
• <Axis>.drive.in.currentCtrlActive 

Current controller is active
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• MD36620 $MA_SERVO_DISABLE_DELAY_TIME 
Controller enable disable delay

• MD36610 $MA_AX_EMERGENCY_STOP_TIME 
Duration of the braking ramp for error states

12.3.4.3 feedrateOvrFactor

PLC → NC <Axis>.basic.out.feedrateOvrFactor
The normalizing factor for feedrate override can be binary or gray coded (MD12000 
$MN_OVR_AX_IS_GRAY_CODE) 

Description
Binary/Gray coding
The override factors can be specified in the binary or Gray-coded format. The control must be 
informed of the used format via the following machine data:
MD12000 $MN_OVR_AX_IS_GRAY_CODE = <Coding>

Data type and update
BYTE, cyclic

Value 
Binary coding
With binary coding, the value in the interface corresponds to the override factor.

Binary code Decimal Override factor
0000 0000 0 0.00
0000 0001 1 0.01
0000 0010 2 0.02
0000 0011 3 0.03
000 0100 4 0.04

… … …
0110 0100 100 1.00

… … …
1100 1000 200 2.00

Gray coding
The Gray-coded values of the interface are assigned the override factors via the following machine 
data:
MD12010 $MN_OVR_FACTOR_AX_SPEED[ <switch position> - 1 ] = <correction factor>

Binary code Gray code Override factor 1)

1 00001 0.00
2 00011 0.01
3 00010 0.02
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Gray coding
The Gray-coded values of the interface are assigned the override factors via the following machine 
data:
MD12010 $MN_OVR_FACTOR_AX_SPEED[ <switch position> - 1 ] = <correction factor>

Binary code Gray code Override factor 1)

4 00110 0.04
5 00111 0.06
6 00101 0.08
7 00100 0.10
8 01100 0.20
9 01101 0.30

10 01111 0.40
11 01110 0.50
12 01010 0.60
13 01011 0.70
14 01001 0.75
15 01000 0.80
16 11000 0.85
17 11001 0.90
18 11011 0.95
19 11010 1.00
20 11110 1.05
21 11111 1.10
22 11101 1.15
23 11100 1.20
24 10100 1.20
25 10101 1.20
26 10111 1.20
27 10110 1.20
28 10010 1.20
29 10011 1.20
30 10001 1.20
31 10000 1.20

Limitations
• The active override factor is limited internally in the control to 2.00 or 200%.
• The maximum possible override factor can be limited to a value less than 200% with the 

following machine data:
MD12100 $MN_OVR_FACTOR_LIMIT_BIN

Note
The axis-specific feedrate override is not effective with the following functions when cutting 
threads: G33, G331, G332, G63
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Corresponds to
• <Chan>.basic.out.pathFeedrateOvrFactor 

Path feedrate override factors can be specified in binary or gray-coded format (MD12020 
$MN_OVR_FEED_IS_GRAY_CODE)

• <Axis>.spindle.out.ovrFactor 
Override factor which controls spindle speed is determined, e.g. by MCP spindle override 
rotary knob

• <Axis>.basic.out.enableOvr 
Enable feedrate/spindle override

More information
• Function Manual SINUMERIK ONE Axes and Spindles; Section "Feedrates" > "Feedrate 

control" > "Feedrate override from the machine control panel"

12.3.4.4 enableOvr

PLC → NC <Axis>.basic.out.enableOvr
Activate feedrate override/spindle override 

Description
The feedrate override factor <Axis>.basic.out.feedrateOvrFactor specified by the NC/PLC 
interface is activated with the interface signal.
If the feedrate/spindle override is not active, independent of the actual switch position, a value 
of 1.0 ≙ 100 % is used as override factor in the control. The first switch position is an exception. 
Depending on the selected coding, for the first switch position the following factor applies:
• Binary coding: Override factor = 0
• Gray coding: Override factor = MD12030 $MN_OVR_FACTOR_FEEDRATE[ 0 ]

Data type and update
BOOL, cyclic

Value TRUE
Feedrate/spindle override is active.

Value FALSE
Feedrate/spindle override is not active.

Corresponds to
• MD12000 $MN_OVR_AX_IS_GRAY_CODE (axis-specific feedrate override switch gray-coded)
• MD12030 $MN_OVR_FACTOR_FEEDRATE (evaluation of the path feed override switch)
• MD12100 $MN_OVR_FACTOR_LIMIT_BIN (limit for binary-coded override switch)
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More information
• Function Manual SINUMERIK ONE Axes and Spindles; Section "Feedrates" > "Feedrate 

control" > "Feedrate override from the machine control panel"

12.3.4.5 followUpMode

PLC → NC <Axis>.basic.out.followUpMode
Activate follow-up mode 

Description
If the controller enable is canceled in the control because of faults, the "hold" state should be 
activated for the axis before the NC start after the active alarms have been successfully reset, and 
the accompanying controller enable has been set in the in the control: 
<Axis>.basic.out.followUpMode = FALSE (activate follow-up mode). 
Otherwise, for an NC start and active follow-up mode, the traversing distance of the previous NC 
block would not be executed due to the internal delete distance-to-go.

NOTICE
Premature termination of a traversing block
During the transition from the "follow-up" state to the "hold" state or when the controller 
enable is set in position control, delete distance-to-go is activated in the control. As a 
consequence, a traversing block in which only this axis is traversed, is terminated directly.

Data type and update
BOOL, cyclic

Value TRUE
Follow-up mode is active:
• The position setpoint is continuously tracked: position setpoint = actual position value
• Feedback signal: <Axis>.basic.in.followUpModeActive = TRUE (follow-up mode is active)
• Standstill and clamping monitoring are not active.
• If an NC program is active when the closed-loop control system is switched on again, a 

control-internal repositioning operation is performed (REPOSA: Linear approach with all 
axes) to the last programmed position.

Note
Follow-up mode is only useful with a simultaneous reset of the controller enable: 
<Axis>.basic.out.enableCtrl = FALSE
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Value FALSE
Follow-up mode is not active:
• The position setpoint is not tracked: Position setpoint = programmed set position
• Feedback signal: <Axis>.basic.in.followUpModeActive = FALSE (follow-up mode is not active)
• Standstill and clamping monitoring are active.

Note
If the controller enable is reset (<Axis>.basic.out.enableCtrl == FALSE), the axis is in the "stop" 
state. The set position of the axis is not corrected to the actual position. If the axis is moved in 
this state, e.g. manually, the difference between the set position and the actual position 
increases constantly (following error). The following error is suddenly corrected to zero when 
the "Controller enable" is set (speed setpoint jump).

Corresponds to
• <Axis>.basic.out.enableCtrl 

Request controller enable
• <Axis>.basic.out.clampingInProgress

Axis clamping running, activate monitoring
• <Axis>.basic.in.followUpModeActive 

Follow-up mode is 
active                                                                                                                                                    
                                                                                                                                                               
                                                                                                                                                               
                                                                                                                                                               
                                                                                                                                                               
                                                                                                                                                                                                                                                  

12.3.4.6 enc1Activation

PLC → NC <Axis>.basic.out.enc1Activation
Activate position measuring system 1 
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The table describes the behavior of the two position measuring systems:

enc2Activation enc1Activation Effect
FALSE TRUE Position measuring system 1 is active:

• Position control of the machine axis via position measur‐
ing system 1.

• Monitoring functions (measuring system, standstill, 
clamping monitoring, contour deviation, etc.) of the ma‐
chine axis via position measuring system 1.

• If position measuring system 2 exists (MD30200 
$MA_NUM_ENCS == 2), its actual position value is ac‐
quired, but not monitored by any of these functions.

TRUE FALSE Position measuring system 2 is active:
• Position control of the machine axis via position measur‐

ing system 2.
• Monitoring functions (measuring system, standstill, 

clamping monitoring, contour deviation, etc.) of the ma‐
chine axis via position measuring system 2.

• If position measuring system 1 exists (MD30200 
$MA_NUM_ENCS == 2), its actual position value is ac‐
quired, but not monitored by any of these functions.

TRUE TRUE • Position control of the machine axis via position measur‐
ing system 1.

• If position measuring system 2 is available (MD30200 
$MA_NUM_ENCS == 2), its actual position value is also 
acquired.

FALSE FALSE Position measuring systems 1 and 2 are inactive ("parking" of 
the machine axis):
• There is no actual value acquisition.
• The monitoring of the position measuring system has 

been deactivated
• The following interface signals are reset:

– <Axis>.basic.in.enc1Synchronized / <Axis>.ba‐
sic.in.enc2Synchronized == 0 
(referenced/synchronized encoder 1/2)

– <Axis>.basic.in.posCtrlActive 
(position controller active),

– <Axis>.basic.in.speedCtrlActive 
(speed controller active)

– <Axis>.drive.in.currentCtrlActive 
(current controller active)
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Note
• If the interface signal of the active position measuring system is reset for a traversing axis, the 

axis is stopped with a ramp stop without the controller enable being canceled internally in 
the control.

• If a speed-controlled spindle does not have a position measuring system, the "Controller 
enable" interface signal must be set:
<Axis>.basic.out.enableCtrl == 1 (controller enable)

• After deactivation of the "parking" state, incremental position measuring systems have to be 
referenced to achieve the "referenced" encoder status.

• If the "parking" state is active, the following interface signal is ignored at NC start for this axis:
<Axis>.basic.in.enc1Synchronized / <Axis>.basic.in.enc2Synchronized 
(referenced/synchronized 1/2).

Application examples
1. Switching over from position measuring system 1 to positioning measuring system 2 (and 

vice versa):
If the axis was referenced in both position measuring systems and the limit frequency of the 
used measured value encoder has not been exceeded in the meantime, i.e.
<Axis>.basic.in.enc1Synchronized und <Axis>.basic.in.enc2Synchronized == 1 (referenced/
synchronized 1/2), a new reference point approach is not required after the switchover.
On switchover, the current difference between position measuring system 1 and 2 is 
traversed immediately.
A tolerance band in which the deviation between the two actual values is permitted to be at 
the time of switchover can be specified in the following machine data:
MD36500 $MA_ENC_CHANGE_TOL (maximum tolerance for actual position value 
switchover)
If the actual value difference is greater than the tolerance, switchover is not performed and 
alarm 25100 "Measuring system switchover not possible" is displayed.

2. Machine axis is parked:
The position measuring system monitoring is switched off when the measured value encoder 
is removed.

3. Switch off position measuring system:
When the position measuring system 1 or 2 is switched off, the associated interface signal is 
reset:
<Axis>.basic.in.enc1Synchronized / <Axis>.basic.in.enc2Synchronized (referenced/
synchronized 1/2)

4. Reference point approach:
Reference point approach of the axis is executed with the selected position measuring 
system. Every position measuring system must be referenced separately.

Data type and update
BOOL, cyclic

Value TRUE
The position measuring system is active.
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Value FALSE
The position measuring system is not active.

Corresponds to
• <Axis>.basic.out.enableCtrl

Request controller enable
• <Axis>.basic.in.enc1Synchronized

Position measuring system 1 of the machine axis is referenced/synchronized
• <Axis>.basic.in.enc2Synchronized 

Position measuring system 2 of the machine axis is referenced/synchronized
• <Axis>.basic.in.speedCtrlActive 

Speed controller is active
• MD36500 $MA_ENC_CHANGE_TOL (max. tolerance on actual position value switchover)
• MD30200 $MA_NUM_ENCS (number of encoders)

More information
• Function Manual SINUMERIK ONE Axes and Spindles; Section "Speeds, setpoint/actual value 

systems, control"

12.3.4.7 enc2Activation

PLC → NC <Axis>.basic.out.enc2Activation
Activate position measuring system 2 

The table describes the behavior of the two position measuring systems:

enc2Activation enc1Activation Effect
FALSE TRUE Position measuring system 1 is active:

• Position control of the machine axis via position measur‐
ing system 1.

• Monitoring functions (measuring system, standstill, 
clamping monitoring, contour deviation, etc.) of the ma‐
chine axis via position measuring system 1.

• If position measuring system 2 exists (MD30200 
$MA_NUM_ENCS == 2), its actual position value is ac‐
quired, but not monitored by any of these functions.

TRUE FALSE Position measuring system 2 is active:
• Position control of the machine axis via position measur‐

ing system 2.
• Monitoring functions (measuring system, standstill, 

clamping monitoring, contour deviation, etc.) of the ma‐
chine axis via position measuring system 2.

• If position measuring system 1 exists (MD30200 
$MA_NUM_ENCS == 2), its actual position value is ac‐
quired, but not monitored by any of these functions.
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enc2Activation enc1Activation Effect
TRUE TRUE • Position control of the machine axis via position measur‐

ing system 1.
• If position measuring system 2 is available (MD30200 

$MA_NUM_ENCS == 2), its actual position value is also 
acquired.

FALSE FALSE Position measuring systems 1 and 2 are inactive ("parking" of 
the machine axis):
• There is no actual value acquisition.
• The monitoring of the position measuring system has 

been deactivated
• The following interface signals are reset:

– <Axis>.basic.in.enc1Synchronized / <Axis>.ba‐
sic.in.enc2Synchronized == 0 
(referenced/synchronized encoder 1/2)

– <Axis>.basic.in.posCtrlActive 
(position controller active),

– <Axis>.basic.in.speedCtrlActive 
(speed controller active)

– <Axis>.drive.in.currentCtrlActive 
(current controller active)

Note
• If the interface signal of the active position measuring system is reset for a traversing axis, the 

axis is stopped with a ramp stop without the controller enable being canceled internally in 
the control.

• If a speed-controlled spindle does not have a position measuring system, the "Controller 
enable" interface signal must be set:
<Axis>.basic.out.enableCtrl == 1 (controller enable)

• After deactivation of the "parking" state, incremental position measuring systems have to be 
referenced to achieve the "referenced" encoder status.

• If the "parking" state is active, the following interface signal is ignored at NC start for this axis:
<Axis>.basic.in.enc1Synchronized / <Axis>.basic.in.enc2Synchronized 
(referenced/synchronized 1/2).
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Application examples
1. Switching over from position measuring system 1 to positioning measuring system 2 (and 

vice versa):
If the axis was referenced in both position measuring systems and the limit frequency of the 
used measured value encoder has not been exceeded in the meantime, i.e.
<Axis>.basic.in.enc1Synchronized und <Axis>.basic.in.enc2Synchronized == 1 (referenced/
synchronized 1/2), a new reference point approach is not required after the switchover.
On switchover, the current difference between position measuring system 1 and 2 is 
traversed immediately.
A tolerance band in which the deviation between the two actual values is permitted to be at 
the time of switchover can be specified in the following machine data:
MD36500 $MA_ENC_CHANGE_TOL (maximum tolerance for actual position value 
switchover)
If the actual value difference is greater than the tolerance, switchover is not performed and 
alarm 25100 "Measuring system switchover not possible" is displayed.

2. Machine axis is parked:
The position measuring system monitoring is switched off when the measured value encoder 
is removed.

3. Switch off position measuring system:
When the position measuring system 1 or 2 is switched off, the associated interface signal is 
reset:
<Axis>.basic.in.enc1Synchronized / <Axis>.basic.in.enc2Synchronized (referenced/
synchronized 1/2)

4. Reference point approach:
Reference point approach of the axis is executed with the selected position measuring 
system. Every position measuring system must be referenced separately.

Data type and update
BOOL, cyclic

Value TRUE
The position measuring system is active.

Value FALSE
The position measuring system is not active.

Corresponds to
• <Axis>.basic.out.enableCtrlController enable

Request controller enable
• <Axis>.basic.in.enc1Synchronized

Position measuring system 1 of the machine axis is referenced/synchronized
• <Axis>.basic.in.enc2Synchronized 

Position measuring system 2 of the machine axis is referenced/synchronized
• <Axis>.basic.in.speedCtrlActive 

Speed controller is active
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• MD36500 $MA_ENC_CHANGE_TOL (max. tolerance on actual position value switchover)
• MD30200 $MA_NUM_ENCS (number of encoders)

More information
• Function Manual SINUMERIK ONE Axes and Spindles; Section "Speeds, setpoint/actual value 

systems, control"

12.3.4.8 swCams

PLC → NC <Axis>.basic.out.swCams
Activate output of positive and negative software cam signals 

Data type and update
BOOL, cyclic

Value TRUE
A request has been made to activate the output of the minus and plus cam signals of an axis to 
the PLC interface.

Value FALSE
A request has not been made to activate the output of the minus and plus cam signals of an axis 
to the PLC interface.

Corresponds to
• <Nc>.basic.in.swCams[x].minus

Linear axis moves in minus direction over minus cam 0 (different behavior for modulo rotary 
axis)

• <Nc>.basic.in.swCams[x].plus 
Linear axis moves in plus direction over plus cam 0 (different behavior for modulo rotary axis)

• <Axis>.basic.in.swCamsActive 
Use of software cams is active. When a software cam has been reached, this is signaled to the 
PLC.

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Software cams, position switching 

signals" section

12.3.4.9 resetMovement

PLC → NC <Axis>.basic.out.resetMovement
Edge change 0 → 1: Axis - "Delete distance-to-go" is requested; Spindle - "Reset" is requested 
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Description
Axis: Delete distance-to-go
• AUTOMATIC and MDI modes

The interface signal is only active if the axis is traversed as positioning axis. A positioning axis 
is decelerated to standstill along its brake characteristic. The distance-to-go of the axis is 
deleted.

• JOG mode
The axis is braked down to standstill alone its deceleration characteristic and then a possible 
delete distance to go is a deleted. 

Note
After the delete distance-to-go, in an NC program, the following block is prepared again with the 
actual axis position. As a consequence, a different contour is traversed along than programmed 
in the NC program. Traversing to absolute position G90 in the block after "Delete distance-to-go" 
at least allows the programmed position is approached. When traversing using incremental 
dimension G91, then the programmed position would not be approached.

Spindle: Reset
• Control mode:

– The spindle is stopped
– The NC program is again executed
– The spindle continues to rotate with the next M and S value programmed in the NC 

program.
• Oscillation mode:

– Oscillation is interrupted
– The axes continue to traverse
– The NC program continues with the actual gear stage
– The spindle continues to rotate with the next M and S value programmed in the NC 

program. The speed obtained from these values (actual S value and the last active gear 
stage) could be too high. In this case, the interface signal is set:
<Axis>.spindle.in.speedSetpointAboveMax

• Positioning mode: The spindle is stopped
• Axis mode: The spindle is stopped

Note
The response for a spindle reset is independent of the setting in machine data:
MD35040 $MA_SPIND_ACTIVE_AFTER_RESET
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Dwell time (G4): Delete distance-to-go
During a block with dwell time (G4), the interface signal has no influence on the time that 
elapses.

Data type and update
BOOL, cyclic

Edge change 0 → 1
Axis: "Delete-distance-to-go" is requested.
Spindle: Reset is requested

Edge change 1 → 0
No effect

Corresponds to
• <Chan>.basic.out.deleteDistanceToGo 

Edge change 0 → 1: Delete distance-to-go (channel-specific distance-to-go) is requested
• <Axis>.spindle.in.speedSetpointAboveMax

Setpoint speed has exceeded the maximum speed limit programmed with G26 (SD43220 
$SA_SPIND_MAX_VELO_G26)

• MD35040 $MA_SPIND_ACTIVE_AFTER_RESET (individual spindle reset)

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Positioning axes" section

12.3.4.10 clampingInProgress

PLC → NC <Axis>.basic.out.clampingInProgress
Axis clamping running, activate monitoring 

Data type and update
BOOL, cyclic

Value TRUE
Clamping in progress.
The clamping monitoring is active.

Value FALSE
Clamping completed.
Standstill monitoring is active.
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Corresponds to
• MD36050 $MA_CLAMP_POS_TOL 

Clamping tolerance

12.3.4.11 handwheelSelection

PLC → NC <Axis>.basic.out.handwheelSelection
Selection of the corresponding handwheel (1..6, or 0 for no selection) 

Description
At any one time, the machine axis can only be assigned to one handwheel.

Data type and update
INT, cyclic

Value 
0: No handwheel assignment
1 … 6: Number of the assigned handwheel

Corresponds to
• <Axis>.basic.in.handwheelAssignedNumber

Number of the currently assigned handwheel (1..6, or 0 for no assignment)
• MD11324 $MN_HANDWH_VDI_REPRESENTATION 

Representation of the handwheel number at the VDI interface

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.4.12 handwheelInvertDir

PLC → NC <Axis>.basic.out.handwheelInvertDir
Invert direction of rotation of the handwheel 

Description
It is only permissible to change the interface signal when the machine axis is at a standstill.
Application examples
• The direction of movement of the handwheel does not match the expected direction of the 

axis.
• A handwheel is assigned to several axes with different orientations.

Data type and update
BOOL, cyclic
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Value TRUE
A request has been made to invert the direction of rotation of the handwheel assigned to the 
machine axis.

Value FALSE
A request has not been made to invert the direction of rotation of the handwheel assigned to the 
machine axis.

Corresponds to
• <Axis>.basic.in.handwheelDirInverted

Direction of rotation of the handwheel is inverted

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.4.13 feedStopSpindleStop

PLC → NC Feed stop/spindle stop is active
Feed stop/spindle stop is active 

Description
Axis
• If the interface signal is set while traversing the axis, the axis is braked down to standstill 

along its braking characteristic. If the axis is in an interpolatory relationship with other axes, 
these are also braked.

• After the interface signal has been reset, traversing motion that was stopped is continued.
• The position control is retained and the following error is eliminated.
• If the interface signal is set, and a request is issued to traverse, then the axis is not traversed. 

However, the traverse request is kept. When the interface signal is reset, the traverse request 
is immediately executed, i.e. the axis is traversed.

• The interface signal is active in all modes.

Thread cutting Activation
G33, G34, G35 Active (contour deviations occur)
G331, G332 Active
G63 Active

Spindle
• If the interface signal is set while traversing the spindle, the spindle is braked down to 

standstill along its braking characteristic. If the spindle is in an interpolatory relationship with 
other spindles, these are also braked.

• After the interface signal has been reset, traversing motion that was stopped is continued.
• During positioning, the position control is retained and the following error is eliminated.
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• If the interface signal is set, and a request is issued to move during positioning operation, the 
spindle is not moved. However, the traverse request is kept. When the interface signal is 
reset, the traverse request is immediately executed, i.e. the spindle is rotated.

• The interface signal is active in all modes.
• The interface signal is not active during tapping (G331, G332).

Thread cutting Activation
G33, G34, G35 Active (contour deviations can occur depending on 

the dynamic performance that has been parame‐
terized)

G331, G332 Not effective
G63 Active

Note
The interface signal is not active when "Axis/spindle inhibit" (<Axis>.basic.out.disable == 1) is 
active.

Data type and update
BOOL, cyclic

Value TRUE
Feed/spindle stop is active.

Value FALSE
Feed/spindle stop is not active.

Corresponds to
• <Axis>.basic.out.disable

Request axis/spindle disable

More information
• Function Manual SINUMERIK ONE Axes and Spindles; Section "Feedrates" > "Feedrate 

control" > "Feed disable and feed/spindle stop"

12.3.4.14 disableTraversKeys

PLC → NC <Axis>.basic.out.disableTraversKeys
Disable "Plus" and "Minus" traversing keys 

Description
If the traversing key disable is activated while traversing, the axis is stopped.

Data type and update
BOOL, cyclic
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Value TRUE
The "Plus" and "Minus" traversing keys are locked.

Value FALSE
The "Plus" and "Minus" traversing keys are enabled.

Corresponds to
• <Axis>.basic.out.traversKeyMinus 

Traverse machine axis in minus direction in JOG mode (MD32020 $MA_JOG_VELO)
• <Axis>.basic.out.traversKeyPlus 

Traverse machine axis in plus direction in JOG mode (MD32020 $MA_JOG_VELO)

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.4.15 rapidTraversOvr

PLC → NC <Axis>.basic.out.rapidTraversOvr
Enable rapid traverse speed in JOG mode (MD32010 $MA_JOG_VELO_RAPID) 

Description
The signal is only effective for continuous or incremental manual traversing in the JOG mode.
The signal is irrelevant:
• for reference point approach (JOG mode)
• in the AUTOMATIC and MDI modes
The rapid traverse velocity can be influenced using the rapid traverse override switch.

Data type and update
BOOL, cyclic

Value TRUE
During manual traversing of the machine axis using the traversing keys, rapid traverse velocity 
becomes active (MD32010) when the interface signal is set.

Value FALSE
During manual traversing of the machine axis using the traversing keys, the entered JOG velocity 
is active (SD41110 or MD32020).

Corresponds to
• <Axis>.basic.out.traversKeyMinus 

Traverse machine axis in minus direction in JOG mode (MD32020 $MA_JOG_VELO)
• <Axis>.basic.out.traversKeyPlus 

Traverse machine axis in plus direction in JOG mode (MD32020 $MA_JOG_VELO)
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• SD41110 $SN_JOG_SET_VELO 
Axis velocity for JOG

• MD32010 $MA_JOG_VELO_RAPID 
Conventional rapid traverse

• MD32020 $MA_JOG_VELO 
Conventional axis velocity

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.4.16 traversKeyMinus

PLC → NC <Axis>.basic.out.traversKeyMinus
Traverse machine axis in minus direction in JOG mode (MD32020 $MA_JOG_VELO) 

Description
Depending on the active machine function, as well as the settings for jog and continuous 
operation (SD41050 and MD11300), different responses are initiated when the signal changes:
1. Continuous manual travel in the jog mode

The machine axis traverses in the direction concerned to the active limit switch as long as the 
interface signal is set to 1.

2. Continuous manual travel in continuous operation
On the first edge change 0 →1 the machine axis starts to traverse in the appropriate direction. 
This traversing movement still continues when the edge changes from 1 → 0. Any new signal 
edge change 0 → 1 (same traversing direction!) stops the traversing movement.

3. Incremental manual travel in the jog mode
With signal state 1, the machine axis starts to traverse at the set increment. If the signal 
changes to the 0 state before the increment is traversed, then traversing is interrupted. When 
the signal state changes to 1 again, traversing is continued. The axis can be stopped and 
started several times as described above until it has traversed the complete increment.

4. Incremental manual travel in continuous operation
At the first edge change 0 → 1, the machine axis starts to traverse at the set increment. If 
another edge change 0 → 1 is performed with the same traverse signal before the geometry 
axis has traversed the increment, the traversing movement will be canceled. The increment 
is no longer traversed to the end.
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Note
The interface signal is irrelevant in operating modes:
• AUTOMATIC 
• MDI 
If both traversing signals ("plus" and "minus") are set at the same time there is no traversing or 
the current traversing is aborted.
Via <Axis>.basic.out.disableTraversKeys (Traversing key disable), traversing using traversing 
keys can be disabled.

Data type and update
BOOL, cyclic

Value TRUE
A request has been made to traverse the machine axis using the traversing key in the negative 
axis direction.

Value FALSE
A request has not been made to traverse the machine axis using the traversing key in the 
negative axis direction.

Corresponds to
• <Axis>.basic.out.disableTraversKeys 

Disable "Plus" and "Minus" traversing keys
• <Axis>.basic.in.traversMinusCommandActive 

Traverse command in the minus direction is active (MD17900 $MN_VDI_FUNCTION_MASK)
• <Axis>.basic.in.traversPlusCommandActive 

Traverse command in the plus direction is active (MD17900 $MN_VDI_FUNCTION_MASK)
• MD11300 $MN_JOG_INC_MODE_LEVELTRIGGRD 

INC and REF in jog mode
• SD41050 $SN_JOG_CONT_MODE_LEVELTRIGGRD 

Jog mode/continuous operation with continuous JOG

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.4.17 traversKeyPlus

PLC → NC <Axis>.basic.out.traversKeyPlus
Traverse machine axis in plus direction in JOG mode (MD32020 $MA_JOG_VELO) 
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Description
Depending on the active machine function, as well as the settings for jog and continuous 
operation (SD41050 and MD11300), different responses are initiated when the signal changes:
1. Continuous manual travel in the jog mode

The machine axis traverses in the direction concerned to the active limit switch as long as the 
interface signal is set to 1.

2. Continuous manual travel in continuous operation
On the first edge change 0 →1 the machine axis starts to traverse in the appropriate direction. 
This traversing movement still continues when the edge changes from 1 → 0. Any new signal 
edge change 0 → 1 (same traversing direction!) stops the traversing movement.

3. Incremental manual travel in the jog mode
With signal state 1, the machine axis starts to traverse at the set increment. If the signal 
changes to the 0 state before the increment is traversed, then traversing is interrupted. When 
the signal state changes to 1 again, traversing is continued. The axis can be stopped and 
started several times as described above until it has traversed the complete increment.

4. Incremental manual travel in continuous operation
At the first edge change 0 → 1, the machine axis starts to traverse at the set increment. If 
another edge change 0 → 1 is performed with the same traverse signal before the geometry 
axis has traversed the increment, the traversing movement will be canceled. The increment 
is no longer traversed to the end.

Note
The interface signal is irrelevant in operating modes:
• AUTOMATIC 
• MDI 
If both traversing signals ("plus" and "minus") are set at the same time there is no traversing or 
the current traversing is aborted.
Via <Axis>.basic.out.disableTraversKeys (Traversing key disable), traversing using traversing 
keys can be disabled.

Data type and update
BOOL, cyclic

Value TRUE
A request has been made to traverse the machine axis using the traversing key in the positive axis 
direction.

Value FALSE
A request has not been made to traverse the machine axis using the traversing key in the positive 
axis direction.
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Corresponds to
• <Axis>.basic.out.disableTraversKeys

Disable "Plus" and "Minus" traversing keys
• <Axis>.basic.in.traversMinusCommandActive

Traverse command in the minus direction is active (MD17900 $MN_VDI_FUNCTION_MASK)
• <Axis>.basic.in.traversPlusCommandActive

Traverse command in the plus direction is active (MD17900 $MN_VDI_FUNCTION_MASK)
• MD11300 $MN_JOG_INC_MODE_LEVELTRIGGRD

INC and REF in jog mode
• SD41050 $SN_JOG_CONT_MODE_LEVELTRIGGRD

Jog mode / continuous operation with continuous JOG

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.4.18 inc1

PLC → NC <Axis>.basic.out.inc1
Activate traversing of the axis by 1 increment on request 

Description
There is a request signal for every machine function to manually traverse the machine axis in the 
JOG mode.
Incremental manual traversing (<Axis>.basic.out.incVar)
In addition to five fixed increment sizes (default setting in MD11330: INC1, INC10, INC100, 
INC1000 and INC10000), a variable increment size (INCvar) that can be set via the setting data 
SD41010 is also available. The distance evaluation of one increment for fixed and variable 
increment sizes is performed via the axis-specific machine data MD31090.
When the "Plus" or "Minus" traversing key is pressed or the electronic handwheel is turned, the 
axis starts to traverse in the appropriate direction by the number of increments corresponding 
to the active machine function.
Continuous manual traversing (<Axis>.basic.out.contTravers)
For continuous manual travel, the "Plus" and "Minus" traversing keys are selected to move the 
axis continuously and the appropriate direction.

Note
• If several requests are set simultaneously, no machine function becomes active.
• If an axis is currently being traversed via a machine function, the traversing movement is 

aborted when the machine function is deselected or switched over.

Data type and update
BOOL, cyclic
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Value TRUE
The machine function to manually traverse the machine axis has been requested.

Value FALSE
The machine function to manually traverse the machine axis has not been requested. 

Corresponds to
• <Axis>.basic.in.inc1Active

Activate traversing of the axis by 1 increment on request
• <Axis>.basic.in.inc10Active

Activate traversing of the axis by 10 increments on request
• <Axis>.basic.in.inc100Active

Activate traversing of the axis by 100 increments on request
• <Axis>.basic.in.inc1000Active

Activate traversing of the axis by 1 000 increments on request
• <Axis>.basic.in.inc10000Active

Activate traversing of the axis by 10 000 increments on request
• <Axis>.basic.in.incVarActive

Traversing of the axis by a user-defined number of increments on request is active
• <Axis>.basic.in.contTraversActive

Continuous traversing is active
• MD11320 $MN_HANDWH_IMP_PER_LATCH 

Handwheel pulses per detent position
• MD11330 $MN_JOG_INCR_SIZE_TAB 

Increment size for INC/handwheel
• MD31090 $MA_JOG_INCR_WEIGHT 

Evaluation of an increment for INC/handwheel
SD41010 $SN_JOG_VAR_INCR_SIZE 
Size of the variable increment for JOG

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.4.19 inc10

PLC → NC <Axis>.basic.out.inc10
Activate traversing of the axis by 10 increments on request 

See inc1 (Page 300).
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12.3.4.20 inc100

PLC → NC <Axis>.basic.out.inc100
Activate traversing of the axis by 100 increments on request 

See inc1 (Page 300).

12.3.4.21 inc1000

PLC → NC <Axis>.basic.out.inc1000
Activate traversing of the axis by 1 000 increments on request 

See inc1 (Page 300).

12.3.4.22 inc10000

PLC → NC <Axis>.basic.out.inc10000
Activate traversing of the axis by 10 000 increments on request 

See inc1 (Page 300).

12.3.4.23 incVar

PLC → NC <Axis>.basic.out.incVar
Activate traversing of the axis by a user-defined number of increments on request 

See inc1 (Page 300).

12.3.4.24 contTravers

PLC → NC <Axis>.basic.out.contTravers
Activate continuous manual traversing (default) 

See inc1 (Page 300).

12.3.4.25 jogFixedPointSelection

PLC → NC <Axis>.basic.out.jogFixedPointSelection
JOG fixed point selection (1 to 4) (MD30600 $MA_FIX_POINT_POS) 

Description
After selecting the "Approach fixed point in JOG" function, the PLC outputs via 
<Axis>.basic.out.jogFixedPointSelection the number of the fixed point to be approached to the 
NC.
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The selected machine axis can be traversed to the corresponding fixed point with the traversing 
keys or the handwheel as soon as the function is active (see 
<Axis>.basic.in.jogFixedPointSelectedNumber). The fixed points are defined via the machine 
data MD30600.

Data type and update
INT, cyclic

Value
1 … 4: Number of fixed point to be approached 

Corresponds to
• <Axis>.basic.in.jogFixedPointSelectedNumber

JOG approach fixed point (1 to 4)
• <Axis>.basic.in.jogFixedPointReachedNumber 

JOG fixed point (1 to 4) to be approached with "Exact stop fine" reached
• MD30600 $MA_FIX_POINT_POS[<n>] 

Fixed value positions of the axis

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.4.26 jogToPos

PLC → NC <Axis>.basic.out.jogToPos
The "JOG to position" function is requested (SD43320 $SA_JOG_POSITION) 

Description
As soon as the function is active (see <Axis>.basic.in.jogToPosActive), then using the traversing 
keys or the handwheel, the selected machine axis can be traversed to the position specified with 
setting data SD43320.
Application
The function is used for machine tools that are operated purely manually, e.g. to approach drill-
holes in precise increments.

Note
The following preconditions applying for the "Position travel in JOG" function: 
• The function can only be activated in the JOG mode.

The function cannot be activated if the machine function JOG-REPOS or JOG-REF is active and 
in JOG in AUTOMATIC.

• The axis to be traversed must be referenced.
• A kinematic transformation may not be active.
• The axis to be traversed may not be a following axis of an active coupling.
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Data type and update
BOOL, cyclic

Value TRUE
The function "Position travel in JOG" is requested.

Value FALSE
The function "Position travel in JOG" is not requested.

Corresponds to
• <Axis>.basic.in.jogToPosActive 

The "JOG to position" function is active
• <Axis>.basic.in.jogPosReached 

For "JOG to position", the axis has reached the position specified with SD43320 "Exact stop 
fine"

• SD43320 $SA_JOG_POSITION 
JOG position

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Manual traversing" section

12.3.4.27 hwLimitSwitchMinus

PLC → NC <Axis>.basic.out.hwLimitSwitchMinus
Minus hardware limit switch was actuated 

Description
Alarm 21614 "Hardware limit switch -" is displayed, and the axis is stopped.

Data type and update
BOOL, cyclic

Value TRUE
The hardware limit switch minus was activated.

Value FALSE
The hardware limit switch minus was not activated.

Corresponds to
• MD36600 $MA_BRAKE_MODE_CHOICE 

Deceleration behavior when the hardware limit switch responds
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12.3.4.28 hwLimitSwitchPlus

PLC → NC <Axis>.basic.out.hwLimitSwitchPlus
Plus hardware limit switch was actuated 

Description
Alarm 21614 "Hardware limit switch +" is displayed, and the axis is stopped.

Data type and update
BOOL, cyclic

Value TRUE
Hardware limit switch plus was triggered.

Value FALSE
Hardware limit switch plus was not triggered.

Corresponds to
• MD36600 $MA_BRAKE_MODE_CHOICE 

Deceleration behavior when the hardware limit switch responds

12.3.4.29 swLimitSwitch2Minus

PLC → NC <Axis>.basic.out.swLimitSwitch2Minus
Activate second minus software limit switch 

Data type and update
BOOL, cyclic

Value TRUE
Second software limit switch minus was triggered.

Value FALSE
The second software limit switch minus was not triggered.

Corresponds to
• MD36100 $MA_POS_LIMIT_MINUS 

1st software limit switch minus
• MD36120 $MA_POS_LIMIT_MINUS2 

2nd software limit switch minus
• MD36110 $MA_POS_LIMIT_PLUS 

1st software limit switch plus
• MD36130 $MA_POS_LIMIT_PLUS2 

2nd software limit switch plus
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12.3.4.30 swLimitSwitch2Plus

PLC → NC <Axis>.basic.out.swLimitSwitch2Plus
Activate second plus software limit switch 

Data type and update
BOOL, cyclic

Value TRUE
The second software limit switch plus was triggered.

Value FALSE
The second software limit switch plus was not triggered.

Corresponds to
• MD36100 $MA_POS_LIMIT_MINUS 

1st software limit switch minus
• MD36120 $MA_POS_LIMIT_MINUS2 

2nd software limit switch minus
• MD36110 $MA_POS_LIMIT_PLUS 

1st software limit switch plus
• MD36130 $MA_POS_LIMIT_PLUS2 

2nd software limit switch plus

12.3.4.31 enableModuloLimitSwitch

PLC → NC <Axis>.basic.out.enableModuloLimitSwitch
Activate traversing range limits (e.g. software limit switches, working range limits) for modulo rotary 
axes 

Description
The signal is irrelevant if linear axes/rotary axes do not have modulo functionality.
Application example
Mounted rotary axis with monitoring

Data type and update
BOOL, cyclic

Value TRUE
Activate traversing range limits (software limit switch, working area limits) for modulo rotary 
axes.

Value FALSE
Deactivate traversing range limits for modulo rotary axes.
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Corresponds to
• <Axis>.basic.in.moduloLimitSwitchActive

Traversing range limits are active (software limit switches, working range limits) for modulo 
rotary axes

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Rotary axes" section

12.3.4.32 refPointApproachCam

PLC → NC <Axis>.basic.out.refPointApproachCam
Reference cam was reached and reference point is approached at reduced speed 

Note
Make sure by using a suitable reference cam, which extends from the reference point to the end 
of the traversing range, that before the reference point approach the machine axis can be 
located in the range behind the reference cam. 

Data type and update
BOOL, cyclic

Value TRUE
The machine axis is positioned at the reference cam.

Value FALSE
The machine axis is positioned in front of the reference cam.

Corresponds to
• <Axis>.basic.out.refPointSelection

Reference point selection (1 to 4): Up to four different reference points can be used 
(MD34100 $MA_REFP_SET_POS)

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Referencing" section

12.3.4.33 refPointSelection

PLC → NC <Axis>.basic.out.refPointSelection
Reference point selection (1..4): Up to four different reference points can be used (MD34100 
$MA_REFP_SET_POS) 
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Description
When the reference cam is reached, the NC is informed via the interface which coded reference 
cam has been approached or which reference point value must be set as the actual value for the 
axis:
Actual value = MD34100 $MA_REFP_SET_POS [ <reference point value x> ]

Note
• The interface signal must remain set until the reference point is reached or until a new coded 

reference cam is approached.
• If the machine axis has reached the reference point, and no reference point value has been 

selected, reference point value 1 is used.
• For length measuring systems with distance-coded reference marks, the interface signal is 

irrelevant.

Application example
On a machine tool with large traversing paths, up to four coded reference cams can be 
distributed over the distance traveled by the axis; up to four different reference points 
approached. This allows the traversing time when referencing to be shortened.

Data type and update
INT, cyclic

Value
0: Reference point value 1
1 … 4: Reference point values 1 to 4

Corresponds to
• MD34100 $MA_REFP_SET_POS

Reference point value

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Referencing" section

12.3.4.34 progTestRequest

PLC → NC <Axis>.basic.out.progTestRequest
Request activation of the "Program test" function (speed setpoint not active)

Description
If the function "program test" is active, the axis is traversed with internal axis disable. Setpoints 
are generated but they are not output to the machine axes. Actual value = Setpoint.

Data type and update
BOOL, cyclic
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Value TRUE
Suppression of the program test (setpoint output locked) is requested.

Value FALSE
Suppression of the program test (setpoint output locked) is not requested.

Corresponds to
• <Axis>.basic.out.progTestSuppression 

Request suppression of the "Program test" function (speed setpoint active)
• <HmiAxis>.basic.in.progTestSuppressionRequested 

HMI: Program test is suppressed
• <HmiAxis>.basic.in.progTestRequested 

HMI: Program test is requested

More information
• Function Manual SINUMERIK ONE Basic Functions; Section "Cross-channel program 

coordination" > "Channel-by-channel running-in"

12.3.4.35 progTestSuppression

PLC → NC <Axis>.basic.out.progTestSuppression
Request suppression of the "Program test" function (speed setpoint active)

Description
If function "Program test" (PRT) is active in the channel to which the axis currently belongs, the 
axis is traversed with internal axis disable. Setpoints are generated but they are not output to the 
machine axes. Actual value = Setpoint. 
If the program test is suppressed for the axis, setpoints are output to the machine axis despite 
the function "program test" being active in the channel to which the axis currently belongs.

Data type and update
BOOL, cyclic

Value TRUE
Suppression of the program test (setpoint output locked) is requested.

Value FALSE
Suppression of the program test (setpoint output locked) is not requested.
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Corresponds to
• <Axis>.basic.out.progTestRequest 

Request activation of the "Program test" function (speed setpoint not activated)
• <HmiAxis>.basic.in.progTestSuppressionRequested

HMI: Program test is suppressed
• <HmiAxis>.basic.in.progTestRequested

HMI: Program test is requested

More information
• Function Manual SINUMERIK ONE Basic Functions; Section "Cross-channel program 

coordination" > "Channel-by-channel running-in"

12.3.4.36 progTestEnableCtrl

PLC → NC <Axis>.basic.out.progTestEnableCtrl
Program test: Request controller enable

Data type and update
BOOL, cyclic

12.3.4.37 reposPtp

PLC → NC <Axis>.basic.out.reposPtp
REPOS for transformation with "point-to-point" (PTP)

Data type and update
BOOL, cyclic

12.3.4.38 reposDelay

PLC → NC <Axis>.basic.out.reposDelay
REPOS delay is requested

Description
If the machine axis is involved on a path (<Axis>.basic.in.isPathAxis == 1 (path axis)), then the 
interface signal is not active.

Data type and update
BOOL, cyclic

Value TRUE
A REPOS delay is requested.
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After a block search, a REPOS offset is applied for this axis. However it is not applied using the 
approach block, but rather using the next traversing block in which the axis is programmed.

Value FALSE
A REPOS delay is not requested.
After a block search, a REPOS offset is applied for this axis using the approach block.

Value REPOS approach mode
0 No REPOS mode
1 Approach block start point (RMBBL)
2 Approach interruption point (RMIBL)
3 Approach block end point (RMEBL)
4 Approach nearest path point (RMNBL)

Corresponds to
• <HmiChan>.basic.in.reposModeChanged 

HMI: REPOS mode change
• <Chan>.basic.out.reposModeSelection

REPOS approach mode:
See the table above for possible values

• <Chan>.basic.out.reposModeActivationRequest
Request activation of the "REPOS" mode for current main execution block

• <Chan>.basic.in.reposModeChangeAck
Acknowledgement of the change request of the REPOS approach mode

• <Chan>.basic.in.reposModeSelectedNumber
Selected operating mode REPOS approach:
Possible values see table above

• <Chan>.basic.in.reposDelayActive 
Delay in REPOS approach mode is active

• <Axis>.basic.in.reposOffsetActive
REPOS offset is applied to axis

• <Axis>.basic.in.reposOffsetValid
REPOS offset was calculated as valid

• <Axis>.basic.in.reposDelayAck
REPOS delay is acknowledged

• <Axis>.basic.in.isPathAxis 
Axis is a path axis

• MD11470 $MN_REPOS_MODE_MASK 
Repositioning properties

More information
• Function Manual SINUMERIK ONE basic functions; Section "Mode group, channel, program 

operation, reset response" > "Block search type 5 (SERUPRO)" > "Repositioning (REPOS)"
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12.3.4.39 fixedStopEnable

PLC → NC <Axis>.basic.out.fixedStopEnable
Confirm request for fixed stop activation

Description
Irrelevant for MD37060 $MA_FIXED_STOP_ACKN_MASK == 0 or 2

Data type and update
BOOL, cyclic

Value TRUE
Positive feedback to the request to enable travel to the fixed stop with 
<Axis>.basic.in.fixedStopRequest = 1.

Value FALSE
Negative feedback to the request to enable travel to the fixed stop with 
<Axis>.basic.in.fixedStopRequest = 1.
Meaning after activating the function "travel to fixed stop" in the NC program (FXS):
• Travel to fixed stop is inhibited.
• The axis is stationary at the start position with reduced torque.
• The channel message "Wait: Aux fct acknowledgment missing" is displayed.
Meaning before reaching the fixed stop <Axis>.basic.in.fixedStopReached == 0 (fixed stop 
reached):
• Travel to fixed stop interrupted.
• Alarm "20094: Axis%1 function was canceled" is displayed.
Meaning after reaching the fixed stop <Axis>.basic.in.fixedStopReached == 1 (fixed stop 
reached):
• The torque limiting and monitoring of the fixed stop monitoring window are canceled.

Corresponds to
• <Axis>.basic.out.fixedStopAckReached 

Acknowledgment: "Fixed stop reached", continue program processing
• <Axis>.basic.out.fixedStopSensor 

Fixed stop was reached (MD37060 $MA_FIXED_STOP_ACKN_MASK)
• <Axis>.basic.out.disable

Request axis/spindle disable
• <Axis>.basic.in.fixedStopRequest

Request activation of the "Travel to fixed stop" function
• <Axis>.basic.in.fixedStopReached

Fixed stop reached
• MD37060 $MA_FIXED_STOP_ACKN_MASK 

Monitoring PLC acknowledgements for travel to fixed stop
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More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Travel to fixed stop" section

12.3.4.40 fixedStopSensor

PLC → NC <Axis>.basic.out.fixedStopSensor
Fixed stop was reached (MD37060 $MA_FIXED_STOP_ACKN_MASK)

Description
The signal is only active if: MD37040 $MA_FIXED_STOP_BY_SENSOR == 1

Data type and update
BOOL, cyclic

Value TRUE
Fixed stop has been reached.

Value FALSE
Fixed stop has not been reached.

Corresponds to
• <Axis>.basic.out.fixedStopAckReached 

Acknowledgment: "Fixed stop reached", continue program processing
• <Axis>.basic.out.fixedStopEnable

Confirm request for fixed stop activation
• <Axis>.basic.in.fixedStopRequest

Request activation of the "Travel to fixed stop" function
• <Axis>.basic.in.fixedStopReached

Fixed stop reached
• MD37040 $MA_FIXED_STOP_BY_SENSOR 

Fixed stop detection via sensor

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Travel to fixed stop" section

12.3.4.41 fixedStopAckReached

PLC → NC <Axis>.basic.out.fixedStopAckReached
Acknowledgment: "Fixed stop reached", continue program processing

Description
Irrelevant for MD37060 $MA_FIXED_STOP_ACKN_MASK == 0 or 2
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Data type and update
BOOL, cyclic

Value TRUE
Meaning when the fixed stop is reached: <Axis>.basic.in.fixedStopReached (fixed stop reached) 
== 1
• The axis presses against the fixed stop with the clamping torque
• The fixed stop monitoring window is activated.
• A block change is executed.

Value FALSE
Meaning when the fixed stop is reached: <Axis>.basic.in.fixedStopReached (fixed stop reached) 
== 1
• The axis presses against the fixed stop with the clamping torque
• The fixed stop monitoring window is activate
• A block change is not executed, and the channel message "Wait: Aux. fct. acknowledgment 

missing" is displayed
• The function is canceled, alarm "20094 axis %1 Function aborted" is output
Meaning after deselection of the function FXS=0 via the part program:
• The torque limiting and the monitoring of the fixed stop monitoring window are canceled.

Corresponds to
• <Axis>.basic.out.fixedStopSensor 

Fixed stop was reached (MD37060 $MA_FIXED_STOP_ACKN_MASK)
• <Axis>.basic.out.fixedStopEnable

Confirm request for fixed stop activation
• <Axis>.basic.in.fixedStopRequest

Request activation of the "Travel to fixed stop" function
• <Axis>.basic.in.fixedStopReached

Fixed stop reached
• MD37060 $MA_FIXED_STOP_ACKN_MASK 

Monitoring PLC acknowledgements for travel to fixed stop

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Travel to fixed stop" section

12.3.4.42 fixedFeedrateSelection

PLC → NC <Axis>.basic.out.fixedFeedrateSelection
Fixed feedrate selection (1 to 4, or 0 for no selection) in JOG mode (MD12202 $MN_PERMANENT_FEED / 
MD12204 $MN_PERMANENT_ROT_AX_FEED)
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Description
Activate fixed feedrate 1 to 4, machine axes
With the interface signals, in the JOG mode, the fixed feedrate - parameterized using machine 
data - is activated.
Instead of the parameterized JOG velocity/ JOG rapid traverse velocity (MD… …JOG_VELO_…), 
the axis is traversed with the selected fixed feedrate. The traversing direction is specified via the 
interface signal:
<Axis>.basic.out.traversKeyMinus, <Axis>.basic.out.traversKeyPlus (traversing keys minus/
plus)
The fixed feedrates are parameterized using the following machine data:
• Linear axes: MD12202 $MN_PERMANENT_FEED
• Rotary axes: MD12204 $MN_PERMANENT_ROT_AX_FEED

Note
• The fixed feedrate is not used for:

– Spindles
– Positioning axes
– Tapping

• The fixed feedrate is always interpreted as linear feedrate. Switchover to linear feedrate is 
performed internally in the control system even when revolutional feedrate is active.

Data type and update
BOOL, cyclic

Value 
0: Fixed feedrate not selected
1 … 4: Fixed feedrate 1 to 4 selected

Corresponds to
• MD12200 $MN_RUN_OVERRIDE_0 (traversing behavior with override 0)
• MD12202 $MN_PERMANENT_FEED (fixed feedrates for linear axes)
• MD12204 $MN_PERMANENT_ROT_AX_FEED (fixed feedrates for rotary axes)
• MD21150 $MC_JOG_VELO_RAPID_ORI (conventional rapid traverse for orientation axes)
• MD21155 $MC_JOG_VELO_ORI (conventional velocity for orientation axes)
• MD21160 $MC_JOG_VELO_RAPID_GEO (conventional rapid traverse for geometry axes) 
• MD21165 $MC_JOG_VELO_GEO (conventional velocity for geometry axes)
• MD32010 $MA_JOG_VELO_RAPID (conventional rapid traverse)
• MD32020 $MA_JOG_VELO (conventional axis velocity)
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More information
• Function Manual SINUMERIK ONE Axes and Spindles; section "Feedrates" > "Feedrate control" 

> "Feedrate control" > "Fixed feedrate values"

12.3.4.43 acceptExternalWorkOffset

PLC → NC <Axis>.basic.out.acceptExternalWorkOffset
Acceptance of values for external work offset is requested (MD28082 $MC_MM_SYSTEM_FRAME_MASK)

Description
With the interface signal, the value in system variable $AA_ETRANS is transferred into the frame 
of the external work offset as external work offset ($P_EXTFRAME, $P_EXTFR):
<Axis>.basic.out.acceptExternalWorkOffset: 0 → 1 ⇒ $P_EXTFRAME[<axis>] = 
$P_EXTFR[<axis>] = $AA_ETRANS[<axis>]

Data type and update
BOOL, cyclic

Value 0 → 1
Accepting the values for the external work offset is requested.

Value 1 → 0
Accepting the values for the external work offset is not requested.

Corresponds to
• $AA_ETRANS[<axis>] 

External work offset
• $P_EXTFRAME[<axis>] 

Active system frame, external frame
• $P_EXTFR[<axis>] 

Data management frame for external frame
• MD28082 $MC_MM_SYSTEM_FRAME_MASK,bit1 

System frame

More information
• Function Manual SINUMERIK ONE Basic Functions; section "Axes, coordinate systems, 

frames"

12.3.4.44 limitSpeed

PLC → NC <Axis>.basic.out.limitSpeed
Limit spindle velocity/speed (MD35160 $MA_SPIND_EXTERN_VELO_LIMIT)
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Description
The control limits the velocity/spindle speed to the parameterized limit value:
MD35160 $MA_SPIND_EXTERN_VELO_LIMIT

Data type and update
BOOL, cyclic

Value TRUE
The velocity/spindle speed limiting is active.

Value FALSE
The velocity/spindle speed limiting is not active.

Corresponds to
• MD35100 $MA_SPIND_VELO_LIMIT 

Maximum spindle speed
• MD35160 $MA_SPIND_EXTERN_VELO_LIMIT 

Spindle speed limiting from the PLC
• SD43220 $SA_SPIND_MAX_VELO_G26 

Programmable upper spindle speed limitation for G26
• SD43230 $SA_SPIND_MAX_VELO_LIMS 

Spindle speed limitation for G96/G961/G97

More information
• Function Manual SINUMERIK ONE Basic Functions; section "Axes, coordinate systems, 

frames"

12.3.4.45 posCtrlParameterSetSelection

PLC → NC <Axis>.basic.out.posCtrlParameterSetSelection
Selection of parameter set (1..8) for position controller

Note
The selection of a position controller parameter set is ignored in the following case:
MD35590 $MA_PARAMSET_CHANGE_ENABLE == 0

Data type and update
INT, job-controlled

Value 
1 … 8: Number of the selected parameter set
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Corresponds to
• <Axis>.drive.in.posCtrlParameterSetNumber 

Number of the currently valid parameter set for position controller

12.3.4.46 disableParameterSetSwitchover

PLC → NC <Axis>.basic.out.disableParameterSetSwitchover
Disable switchover of parameter sets

Data type and update
BOOL, job-controlled

Value TRUE
The parameter set switchover is disabled.

Value FALSE
The parameter set switchover is enabled.

Corresponds to
• <Axis>.basic.out.posCtrlParameterSetSelection 

Selection of the parameter set (1 to 8) for position controller

12.3.4.47 dynBacklashComp

PLC → NC <Axis>.basic.out.dynBacklashComp
Activate dynamic backlash compensation 

Data type and update
BOOL

Value TRUE
Activate dynamic backlash compensation

Value FALSE
No activation
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12.3.5 <Axis>.drive.in

12.3.5.1 enabled

NC → PLC <Axis>.drive.in.enabled
Operation of the drive module is enabled 

Data type and update
BOOL

Value TRUE
Operation of the drive is enabled.

Value FALSE
Operation of the drive is not enabled.

12.3.5.2 ready

NC → PLC <Axis>.drive.in.ready
Drive is ready 

Description
<Axis>.drive.in.ready = drive: MELDW.12

Note
• SINAMICS S120: Message word (MELDW)

The message word (MELDW) is only contained in PROFIdrive telegrams compatible with 
SIMODRIVE 611U, for example, telegrams 102, 103, 105, 106, 110, 111, 116, 118, 125, 126, 
136, 138, 139
Reference SINAMICS Parameter Manual, Function Diagrams 2419 and 2420

• SINAMICS S120: Status word 1 / 2 (ZSW1/2)
In the following, the status words ZSW1 or ZSW2 only refer to PROFIdrive telegrams 
compatible with SIMODRIVE 611U (SIMODRIVE 611U interface mode, p2038 = TRUE)

Data type and update
BOOL, cyclic

Value TRUE
The drive is ready.

Value FALSE
The drive is not ready.
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If the signal is reset while operational, the drive is stopped (pulse inhibit or rapid stop). During 
system run-up, the pulses are still inhibited. In addition, the following interface signals are reset:
• <Nc>.basic.in.drivesReady = FALSE (The corresponding drives are ready for all machine axes 

of the NC)
• <Axis>.drive.in.currentCtrlActive = FALSE (current controller is active)
• <Axis>.basic.in.speedCtrlActive = FALSE (speed controller is active)

Corresponds to
• <Nc>.basic.in.drivesReady 

The corresponding drives are ready for all machine axes of the NC
• <Axis>.drive.in.currentCtrlActive 

Current controller is active
• <Axis>.basic.in.speedCtrlActive 

Speed controller is active

More information
• Function Manual SINUMERIK ONE Basic Functions; section "Various NC/PLC interface signals 

and functions" > "Functions" > "Switchover motor/drive data sets"
• SINAMICS S120/S150 Parameter Manual

12.3.5.3 pulsesEnabled

NC → PLC <Axis>.drive.in.pulsesEnabled
Drive pulses are enabled 

Description
<Axis>.drive.in.pulsesEnabled = MELDW.13

Note
• SINAMICS S120: Message word (MELDW)

The message word (MELDW) is only contained in PROFIdrive telegrams compatible with 
SIMODRIVE 611U, for example, telegrams 102, 103, 105, 106, 110, 111, 116, 118, 125, 126, 
136, 138, 139
Reference SINAMICS Parameter Manual, Function Diagrams 2419 and 2420

• SINAMICS S120: Status word 1 / 2 (ZSW1/2)
In the following, the status words ZSW1 or ZSW2 only refer to PROFIdrive telegrams 
compatible with SIMODRIVE 611U (SIMODRIVE 611U interface mode, p2038 = TRUE)

Data type and update
BOOL, cyclic

Value TRUE
The drive pulses are enabled.
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Value FALSE
The drive pulses are not enabled ⇒
• <Axis>.drive.in.currentCtrlActive = FALSE (current controller is active)
• <Axis>.basic.in.speedCtrlActive = FALSE (speed controller is active)
• <Axis>.basic.in.posCtrlActive = FALSE (position controller is active)

Corresponds to
• <Axis>.drive.out.enablePulses 

Enable control pulses for drive

12.3.5.4 classCAlarmActive

NC → PLC <Axis>.drive.in.classCAlarmActive
The drive reports a Class C warning/alarm 

Description
In the drive, an alarm is the response to a detected potential or expected fault condition that 
does not cause the drive to switch off and does not have to be acknowledged.

Data type and update
BOOL, cyclic

Value TRUE
The drive signals that a warning of warning class C is active.

Value FALSE
The drive signals that no alarm of alarm class C is active.

More information
• SINAMICS S120 Parameter Manual, Section "Faults and alarms"

12.3.5.5 motorTemperatureWarning

NC → PLC <Axis>.drive.in.motorTemperatureWarning
The motor temperature has exceeded the warning threshold (p0604) configured in the drive 

Description
The actual motor temperature is displayed on the user interface at:
Operating area "Diagnostics" > "Service display: Axis/spindle"

Data type and update
BOOL, cyclic
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Value TRUE
The motor temperature has exceeded the warning threshold (p0604) configured in the drive. 

Note
If the motor temperature remains too high for longer than the parameterized time (p0606), a 
fault is output, the drive is stopped and the pulse enable removed.
If the motor temperature falls below the warning threshold (p0604) again before the time has 
expired (p0606), the interface signal is reset.

Value FALSE
The motor temperature is below the warning threshold (p0604).

Corresponds to
• <Axis>.drive.in.heatSinkTemperatureWarning

The heat sink temperature of the power semiconductors has exceeded the parameterized 
warning threshold (p0294)

12.3.5.6 heatSinkTemperatureWarning

NC → PLC <Axis>.drive.in.heatSinkTemperatureWarning
The heat sink temperature of the power semiconductors has exceeded the parameterized warning 
threshold (p0294) 

Description
The interface signals <Axis>.drive.in.motorTemperaturWarning and 
<Axis>.drive.in.heatSinkTemperatureWarning are derived from the following signals of the 
cyclic drive telegram:
• Case 1: Temperature warning in the message word

– <Axis>.drive.in.motorTemperaturWarning" ≙ MELDW, bit 6 (no motor overtemperature 
warning)

– <Axis>.drive.in.heatSinkTemperatureWarning ≙ MELDW, bit 7 (no thermal overload in 
power unit warning)

• Case 2: Alarm of alarm class B (interface mode "SIMODRIVE 611u", p2038=TRUE) 
<Axis>.drive.in.motorTemperaturWarning == TRUE and 
<Axis>.drive.in.heatSinkTemperatureWarning == TRUE if the following applies:
Cycl. drive telegram, ZSW1: Bit 11 == FALSE and 12 == TRUE (alarm class B)

The interface signals are derived from the warning of warning class B if there is no specific 
information from the message word.
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An alarm is displayed: Alarm number = 200,000 + alarm value (r2124)

Note
• SINAMICS S120: Message word (MELDW)

The message word (MELDW) is only contained in PROFIdrive telegrams compatible with 
SIMODRIVE 611U, for example, telegrams 102, 103, 105, 106, 110, 111, 116, 118, 125, 126, 
136, 138, 139
Reference SINAMICS Parameter Manual, Function Diagrams 2419 and 2420

• SINAMICS S120: Status word 1 / 2 (ZSW1/2)
In the following, the status words ZSW1 or ZSW2 only refer to PROFIdrive telegrams 
compatible with SIMODRIVE 611U (SIMODRIVE 611U interface mode, p2038 = TRUE)

Data type and update
BOOL, cyclic

Value TRUE
The heat sink temperature of the power semiconductors has exceeded the parameterized 
warning threshold (p0294).

Note
The parameterized reaction (p0290) is performed in the drive. If the temperature violation 
remains, a fault is output after approx. 20 s, the drive is stopped and the pulse enable removed.

Value FALSE
The heat sink temperature is below the warning threshold.

More information
• S120 Commissioning Manual, Section "Commissioning" > "Temperature sensors for 

SINAMICS components"
• S120 Function Manual, Section "Monitoring and protective functions"
• S120 Parameter Manual

– MELDW, bit 6 ≙ BO: r2135.14 → function diagram: 2548, 8016
– MELDW, bit 7 ≙ BO: r2135.15 → function diagram: 2548, 2452, 2456, 8016

• SINUMERIK Diagnostics Manual

12.3.5.7 rapidStopActive

NC → PLC <Axis>.drive.in.rapidStopActive
The ramp-function generator is disabled (quick stop with speed setpoint 0) 

Data type and update
BOOL, cyclic
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Value TRUE
Ramp function generator fast stop is active for the axis drive.

Value FALSE
Ramp function generator fast stop is not active for the axis drive.

Corresponds to
• <Axis>.drive.out.rapidStop

Stop without ramp-function generator (quick stop with setpoint speed 0)

12.3.5.8 speedCtrlIntegratorDisabled

NC → PLC <Axis>.drive.in.speedCtrlIntegratorDisabled
The input speed controller integrator is disabled 

Data type and update
BOOL, cyclic

Value TRUE
The integrator of the speed controller in the drive is inhibited.
The speed controller functions as a P controller.

Value FALSE
The integrator of the speed controller in the drive is not inhibited.
The speed controller functions as a PI controller.

Corresponds to
• <Axis>.drive.out.disableSpeedCtrlIntegrator

Speed controller: Disable integrator component (I), only proportional controller (P) will be 
active (PI → P)

12.3.5.9 holdingBrakeReleased

NC → PLC <Axis>.drive.in.holdingBrakeReleased
The holding brake is released 

Data type and update
BOOL

Value TRUE
The holding brake is open, the motor can rotate.

Value FALSE
The holding brake is not released.
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12.3.5.10 autonomousMotionActive

NC → PLC <Axis>.drive.in.autonomousMotionActive
Drive-autonomous motion is active 

Description
With SINAMICS, valid for NC 62.07 and higher if a 611U telegram type is used:
Die Variable = TRUE if MELDW.11 == TRUE (controller enable) and ZSW1.2 == FALSE (operation 
enabled)

Note
• SINAMICS S120: Message word (MELDW)

The message word (MELDW) is only contained in PROFIdrive telegrams compatible with 
SIMODRIVE 611U, for example, telegrams 102, 103, 105, 106, 110, 111, 116, 118, 125, 126, 
136, 138, 139
References SINAMICS Parameter Manual, Function Diagrams 2419 and 2420

• SINAMICS S120: Status word 1 / 2 (ZSW1/2)
The status words ZSW1 or ZSW2 only refer to SIMODRIVE 611U-compatible PROFIdrive 
telegrams in the following (SIMODRIVE 611U interface mode, p2038 = 1)

Application examples
Internal drive functions:
• Rotor or pole position identification
• Function generator

Data type and update
BOOL, cyclic

Value TRUE
Drive-autonomous motion is active.
The axis traverses due to setpoints generated by drive-internal functions. The drive still responds 
to control signals of the NC, e.g. controller enable. Setpoints from the NC are ignored.

Value FALSE
Drive-autonomous motion is not active.

More information
• SINAMICS S120 Function Manual; 
• Pole position identification: Section "Servo control" > "Pole position identification"
• Function generator: Section "Servo control" > "Optimization of the current and speed 

controller"
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12.3.5.11 driveDataSetNumber

NC → PLC <Axis>.drive.in.driveDataSetNumber
Display interface for currently active drive data set (DDS) 

Display interface for the currently active drive data set (DDS).
Formatting
Formatting the display interface, i.e. which bits are used to address the drive data sets (DDS) is 
set via the formatting interface (<Axis>.drive.in.numberOfDriveDataSets).

Data type and update
INT, cyclic

Value 
Currently active drive data set (DDS)

Corresponds to
• <Axis>.drive.out.driveDataSetSelection 

Selection of the drive data set (1..maxNumDataSet)
• <Axis>.drive.in.numberOfDriveDataSets 

Formatting for currently active motor/drive data set (MDS/DDS)

More information
• Function Manual SINUMERIK ONE Basic Functions; section "Various NC/PLC interface signals 

and functions" > "Functions" > "Switchover motor/drive data sets"

12.3.5.12 motorDataSetNumber

NC → PLC <Axis>.drive.in.motorDataSetNumber
Display interface for currently active motor data set (MDS) 

Description
Display interface for the currently active motor data set (MDS).
Formatting
Formatting the display interface, i.e. which bits are used to address the motor data sets (MDS) 
is set via the formatting interface (<Axis>.drive.in.numberOfDriveDataSets).

Data type and update
INT, cyclic

Value 
Currently active motor data set (MDS)
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Corresponds to
• <Axis>.drive.out.motorDataSetSelection 

Selection of the motor data set (1..maxNumDataSet)
• <Axis>.drive.out.motorChangeoverDone 

All required electrical and/or mechanical changeover operations (e.g. tool head change) 
have been completed

• <Axis>.drive.in.numberOfDriveDataSets 
Formatting for currently active motor/drive data set (MDS/DDS)

More information
• Function Manual SINUMERIK ONE Basic Functions; section "Various NC/PLC interface signals 

and functions" > "Functions" > "Switchover motor/drive data sets"

12.3.5.13 numberOfDriveDataSets

NC → PLC <Axis>.drive.in.numberOfDriveDataSets
Formatting for currently active motor/drive data set (MDS/DDS) 

Data type and update
BOOL, cyclic

Corresponds to
• <Axis>.drive.out.driveDataSetSelection

Selection of the drive data set (1..maxNumDataSet)
• <Axis>.drive.out.motorDataSetSelection

Selection of the motor data set (1..maxNumDataSet)
• <Axis>.drive.out.motorChangeoverDone

 All required electrical and/or mechanical changeover operations (e.g. tool head change) 
have been completed.

• <Axis>.drive.in.driveDataSetNumber
Display interface for currently active drive data set (DDS)

• <Axis>.drive.in.motorDataSetNumber
Display interface for currently active motor data set (MDS)

More information
• Function Manual, Basic Functions, Chapter "A2: Various NC/PLC interface signals and 

functions" > "Switchover motor/drive data sets"
• Commissioning Manual IBN CNC: NC, PLC, drive

12.3.5.14 numberOfDriveDataSetsValid

NC → PLC <Axis>.drive.in.numberOfDriveDataSetsValid
Formatting for currently active motor/drive data set (MDS/DDS) is valid 
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Data type and update
BOOL, cyclic

12.3.5.15 speedSetpointReached

NC → PLC <Axis>.drive.in.speedSetpointReached
After the programmed setpoint speed (n_set) has been reached and the tolerance range (p2164) has not 
been exceeded within the specified period (p2166), the signal is active until a new setpoint speed is 
programmed 

Data type and update
BOOL, cyclic

Value TRUE
After a new speed setpoint (n_set), the speed actual value has reached the speed tolerance band 
defined using drive parameter p2164, and has not left it for the time specified in p2166. 
Any subsequent speed fluctuations, also outside the tolerance band, e.g. due to load changes, 
will not affect the interface signal. The signal remains active until a new speed setpoint is 
specified.

Value FALSE
The ramp-up procedure is still active after the speed setpoint has been changed.

Corresponds to
• <Axis>.drive.in.speedAtSetpoint 

n_act = n_set: actual speed (n_act) is at the setpoint (n_set) and tolerance range (p2163) was 
not exceeded within the specified period (p2167)

• <Axis>.drive.in.torqueBelowThreshold 
M_d < M_dx: Actual torque utilization (M_d) is below specified threshold (M_dx, p2194)

More information
• SINUMERIK Commissioning Manual IBN CNC: NCK, PLC, Drive
• SIMATIC S120 Parameter Manual

12.3.5.16 speedAtSetpoint

NC → PLC <Axis>.drive.in.speedAtSetpoint
n_act = n_set: actual speed (n_act) is at the setpoint (n_set) and tolerance range (p2163) was not 
exceeded within the specified period (p2167) 

Data type and update
BOOL, cyclic
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Value TRUE
The actual speed value is at least the parameterized time (switch-on delay nact = nset, p2167) 
within the tolerance band around the speed setpoint (speed threshold value 4, p2163).

Value FALSE
The actual speed value is outside the tolerance band around the speed setpoint (speed threshold 
value 4, p2163).

12.3.5.17 speedBelowMin

NC → PLC <Axis>.drive.in.speedBelowMin
n_act < n_min: Actual speed (n_act) is below specified minimum speed (n_min, p2161) 

Description
|nact| < nmin

<Axis>.drive.in.speedBelowMin = MELDW.2

Note
• SINAMICS S120: Message word (MELDW)

The message word (MELDW) is only contained in PROFIdrive telegrams compatible with 
SIMODRIVE 611U, for example, telegrams 102, 103, 105, 106, 110, 111, 116, 118, 125, 126, 
136, 138, 139
References SINAMICS Parameter Manual, Function Diagrams 2419 and 2420

• SINAMICS S120: Status word 1 / 2 (ZSW1/2)
The status words ZSW1 or ZSW2 only refer to SIMODRIVE 611U-compatible PROFIdrive 
telegrams in the following (SIMODRIVE 611U interface mode, p2038 = 1)

Data type and update
BOOL, cyclic

Value TRUE
The actual speed value nact is less than nmin (speed threshold value 3, p2161).

Value FALSE
The actual speed value is greater than the minimum threshold speed nmin.

12.3.5.18 speedBelowThreshold

NC → PLC <Axis>.drive.in.speedBelowThreshold
n_act < n_x: Actual speed (n_act) is below specified threshold (n_x, p2155) 

Description
|nact| < nx
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<Axis>.drive.in.speedBelowThreshold = MELDW.3

Note
• SINAMICS S120: Message word (MELDW)

The message word (MELDW) is only contained in PROFIdrive telegrams compatible with 
SIMODRIVE 611U, for example, telegrams 102, 103, 105, 106, 110, 111, 116, 118, 125, 126, 
136, 138, 139
References SINAMICS Parameter Manual, Function Diagrams 2419 and 2420

• SINAMICS S120: Status word 1 / 2 (ZSW1/2)
The status words ZSW1 or ZSW2 only refer to SIMODRIVE 611U-compatible PROFIdrive 
telegrams in the following (SIMODRIVE 611U interface mode, p2038 = 1)

Data type and update
BOOL, cyclic

Value TRUE
The actual speed value nact is less than nx (speed threshold value 2, p2155).

Value FALSE
The actual speed value nact is greater than the threshold speed nx.

12.3.5.19 torqueBelowThreshold

NC → PLC <Axis>.drive.in.torqueBelowThreshold
M_d < M_dx: Actual torque utilization (M_d) is below specified threshold (M_dx, p2194) 

Description
|Md| < Mdx

<Axis>.drive.in.torqueBelowThreshold = MELDW.1

Note
• SINAMICS S120: Message word (MELDW)

The message word (MELDW) is only contained in PROFIdrive telegrams compatible with 
SIMODRIVE 611U, for example, telegrams 102, 103, 105, 106, 110, 111, 116, 118, 125, 126, 
136, 138, 139
References SINAMICS Parameter Manual, Function Diagrams 2419 and 2420

• SINAMICS S120: Status word 1 / 2 (ZSW1/2)
In the following, the status words ZSW1 or ZSW2 only refer to PROFIdrive telegrams 
compatible with SIMODRIVE 611U (SIMODRIVE 611U interface mode, p2038 = 1)

Data type and update
BOOL, cyclic
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Value TRUE
The current torque utilization is below the torque utilization threshold (torque threshold 2, 
p2194).
The power up operation has been completed, the drive is in the steady state and the torque 
setpoint |Md| drive does not exceed the threshold torque Mdx. 
The torque threshold characteristic is speed-dependent.
During the power-up process, <Axis>.drive.in.torqueBelowThreshold == TRUE. The interface 
signal is not updated until run-up is complete (<Axis>.drive.in.speedSetpointReached) == TRUE) 
and the signal interlocking time for the threshold torque has expired.

Value FALSE
The torque setpoint |Md| is higher than the threshold torque Mdx. 
A motor overload can be determined via the interface signal. An appropriate response can then 
be initiated in the PLC user program.

More information
• SIMATIC S120 Parameter Manual

12.3.5.20 varSignalingFunc1Active

NC → PLC <Axis>.drive.in.varSignalingFunc1Active
Variable signaling function 1 (r3294.0), parameterized drive variable has exceeded specified threshold, 
including hysteresis 

Description
For SINAMICS, valid for SW2.6 and higher:
Using the "Variable signaling" function, BICO interconnections and parameters which have the 
attribute traceable can be monitored in the drive.
<Axis>.drive.in.varSignalingFunc1Active = MELDW.5

Note
• SINAMICS S120: Message word (MELDW)

The message word (MELDW) is only contained in PROFIdrive telegrams compatible with 
SIMODRIVE 611U, for example, telegrams 102, 103, 105, 106, 110, 111, 116, 118, 125, 126, 
136, 138, 139
References SINAMICS Parameter Manual, Function Diagrams 2419 and 2420

• SINAMICS S120: Status word 1 / 2 (ZSW1/2)
The status words ZSW1 or ZSW2 only refer to SIMODRIVE 611U-compatible PROFIdrive 
telegrams in the following (SIMODRIVE 611U interface mode, p2038 = 1)

Data type and update
BOOL, cyclic

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
Function Manual, 07/2022, A5E51148763B AB 331



Value TRUE
The parameterized drive variable has exceeded the specified threshold value, including 
hysteresis.

Value FALSE
The parameterized drive variable has fallen below the specified threshold value, including 
hysteresis.

More information
• SINAMICS S120 Function Manual, Section "Servo control" > "Variable signaling function"

12.3.5.21 varSignalingFunc2Active

NC → PLC <Axis>.drive.in.varSignalingFunc2Active
Variable signaling function 2 (r3294.1), parameterized drive variable has exceeded specified threshold, 
including hysteresis 

Description
For SINAMICS, valid for SW2.6 and higher:
Using the "Variable signaling" function, BICO interconnections and parameters which have the 
attribute traceable can be monitored in the drive.
<Axis>.drive.in.varSignalingFunc2Active = MELDW.5

Note
• SINAMICS S120: Message word (MELDW)

The message word (MELDW) is only contained in PROFIdrive telegrams compatible with 
SIMODRIVE 611U, for example, telegrams 102, 103, 105, 106, 110, 111, 116, 118, 125, 126, 
136, 138, 139
References SINAMICS Parameter Manual, Function Diagrams 2419 and 2420

• SINAMICS S120: Status word 1 / 2 (ZSW1/2)
The status words ZSW1 or ZSW2 only refer to SIMODRIVE 611U-compatible PROFIdrive 
telegrams in the following (SIMODRIVE 611U interface mode, p2038 = 1)

Data type and update
BOOL, cyclic

Value TRUE
The parameterized drive variable has exceeded the specified threshold value, including 
hysteresis.

Value FALSE
The parameterized drive variable has fallen below the specified threshold value, including 
hysteresis.
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More information
• SINAMICS S120 Function Manual, Section "Servo control" > "Variable signaling function"

12.3.5.22 varSignalingFunc3Active

NC → PLC <Axis>.drive.in.varSignalingFunc3Active
Variable signaling function 1 (r3294.2), parameterized drive variable has exceeded specified threshold, 
including hysteresis 

Description
For SINAMICS, valid for SW2.6 and higher:
Using the "Variable signaling" function, BICO interconnections and parameters which have the 
attribute traceable can be monitored in the drive.
<Axis>.drive.in.varSignalingFunc3Active = MELDW.5

Note
• SINAMICS S120: Message word (MELDW)

The message word (MELDW) is only contained in PROFIdrive telegrams compatible with 
SIMODRIVE 611U, for example, telegrams 102, 103, 105, 106, 110, 111, 116, 118, 125, 126, 
136, 138, 139
References SINAMICS Parameter Manual, Function Diagrams 2419 and 2420

• SINAMICS S120: Status word 1 / 2 (ZSW1/2)
The status words ZSW1 or ZSW2 only refer to SIMODRIVE 611U-compatible PROFIdrive 
telegrams in the following (SIMODRIVE 611U interface mode, p2038 = 1)

Data type and update
BOOL, cyclic

Value TRUE
The parameterized drive variable has exceeded the specified threshold value, including 
hysteresis.

Value FALSE
The parameterized drive variable has fallen below the specified threshold value, including 
hysteresis.

More information
• SINAMICS S120 Function Manual, Section "Servo control" > "Variable signaling function"

12.3.5.23 esrDcVoltageAlarmActive

NC → PLC <Axis>.drive.in.esrDcVoltageAlarmActive
Extended Stop and Retract (ESR): DC-link voltage is below specified minimum (p1248) 
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Data type and update
BOOL, cyclic

Value TRUE
The DC link voltage is below the minimum (p1248)

Value FALSE
The DC link voltage is not below the minimum (p1248)

12.3.5.24 esrGeneratorOperationActive

NC → PLC <Axis>.drive.in.esrGeneratorOperationActive
Extended Stop and Retract (ESR): Generator operation is active 

Data type and update
BOOL, cyclic

Value TRUE
Generator operation is active (r0887.12).

Value FALSE
No generator operation active

12.3.5.25 esrSpeedBelowMin

NC → PLC <Axis>.drive.in.esrSpeedBelowMin
Extended Stop and Retract (ESR): Actual speed is below specified minimum speed (p2161) - Axis is 
generator axis 

Data type and update
BOOL, cyclic

Value TRUE
The minimum speed (p2161) of the current axis in generator operation was undershot

Value FALSE
Minimum speed (p2161) of the current axis not undershot during generator operation

12.3.5.26 posCtrlParameterSetNumber

NC → PLC <Axis>.drive.in.posCtrlParameterSetNumber
Number of the currently valid parameter set for position controller 
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Note
The interface is irrelevant when switchover is deactivated:
MD35590 $MA_PARAMSET_CHANGE_ENABLE == FALSE
In this case, the 1st parameter set is always active.

Data type and update
INT, job-controlled

Value
Number of the currently active position controller parameter set

Corresponds to
• <Axis>.basic.out.posCtrlParameterSetSelection 

Selection of parameter set (1..8) for position controller

12.3.5.27 driveTestTraversRequested

NC → PLC <Axis>.drive.in.driveTestTraversRequested
Traversing release for drive test is requested, since the prerequisites for traversing the axis are fulfilled 

Data type and update
BOOL, cyclic

Value TRUE
The travel enable for the drive test is requested because the travel conditions for the axis are 
satisfied:
• The mechanical brake of the axis involved has been released
• Axis disable is not active: <Axis>.basic.out.disable == FALSE
The feedback signal is issued with: <Axis>.drive.out.enableDriveTestTravers == TRUE

Value FALSE
The travel enable for the drive test is not requested.

Corresponds to
• <Axis>.drive.out.enableDriveTestTravers 

Traversing enable for drive test available

12.3.5.28 driveCtrlActive

NC → PLC <Axis>.drive.in.driveCtrlActive
Setpoint speed changeover: axis has taken over control of the drive 
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Description
The controller enable (<Axis>.basic.out.enableCtrl) can only be issued if the axis has control over 
the drive:
<Axis>.drive.in.driveCtrlActive == TRUE

Note
All axes involved in setpoint exchange that currently do not have drive control are switched to 
follow-up mode by the control. I.e. they are not in position control. We therefore recommend 
that suspended axes are assigned a brake control.

Data type and update
BOOL, cyclic

Value TRUE
The axis has taken over control of the drive.

Value FALSE
The axis has not taken over control of the drive.

Corresponds to
• <Axis>.basic.out.enableCtrl 

Request controller enable
• <Axis>.drive.out.requestDriveCtrl 

Request takeover of drive control

More information
• Function Manual SINUMERIK ONE Axes and Spindles; "Setpoint exchange" section

12.3.5.29 currentCtrlActive

NC → PLC <Axis>.drive.in.currentCtrlActive
Current controller is active 

Data type and update
BOOL, cyclic

Value TRUE
The current controller is active, i.e. the current control loop of the axis/spindle is closed.

Value FALSE
The current controller is not active, i.e. the current control loop of the axis is not closed.
The current controller output, including the injection variables on the control voltage, is cleared.
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Corresponds to
• <Axis>.basic.in.posCtrlActive 

Position controller is active
• <Axis>.basic.in.speedCtrlActive 

Speed controller is active

12.3.6 <Axis>.drive.out

12.3.6.1 enablePulses

PLC → NC <Axis>.drive.out.enablePulses
Enable control pulses for drive 

Description
The pulses are only enabled in the drive when the drive signals that it is ready:
<Axis>.drive.in.ready == TRUE (feedback: drive ready)
If the pulse enable is removed during motion (e.g. emergency stop), the axis/spindle is no longer 
braked under control. The axis/spindle coasts to standstill.

Data type and update
BOOL, cyclic

Value TRUE
The pulses are enabled for the drive.

Value FALSE
The pulses are disabled for the drive.

Corresponds to
• <Axis>.drive.in.ready

Drive is ready
• <Axis>.drive.in.pulsesEnabled 

Drive pulses are enabled

12.3.6.2 releaseHoldingBrake

PLC → NC <Axis>.drive.out.releaseHoldingBrake
Release holding brake for motor 

Data type and update
BOOL
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Value TRUE
Release the holding brake of the motor.

Value FALSE
Do not release the holding brake of the motor.

12.3.6.3 rapidStop

PLC → NC <Axis>.drive.out.rapidStop
Stop without ramp-function generator (quick stop with setpoint speed 0) 

Description
Only when cyclic interface between NC and drive is operated in the "611U compatibility mode".
Using drive parameters p0922 and p2038, a PROFIdrive telegram compatible with the 
"SIMODRIVE 611 universal" interface mode must be set in the drive.

Data type and update
BOOL, cyclic

Value TRUE
A rapid stop with speed setpoint 0 is requested for the drive. The drive is stopped without a ramp 
function (regenerative braking).
Feedback for the triggering of the rapid stop in the drive is via:
<Axis>.drive.in.rapidStopActive == TRUE (ramp-function generator is disabled)

Value FALSE
No rapid stop with speed setpoint 0 is requested for the drive.

Corresponds to
• <Axis>.drive.in.rapidStopActive

The ramp-function generator is disabled (quick stop with speed setpoint 0)
• Drive parameter p0922 

IF1 PROFIdrive PZD telegram selection
• Drive parameter p2038 

IF1 PROFIdrive STW/ZSW interface mode

More information
• Drive: SINAMICS S120/S150 Parameter Manual

12.3.6.4 disableSpeedCtrlIntegrator

PLC → NC <Axis>.drive.out.disableSpeedCtrlIntegrator
Speed controller: Disable integrator component (I), only proportional controller (P) will be active (PI → P) 

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
338 Function Manual, 07/2022, A5E51148763B AB



Description
If the speed controller integrator disable is activated, compensatory action may be taken, e.g. if 
the integrator was already holding a load while stationary.
The feedback signal regarding the speed controller disable is realized from the drive using:
<Axis>.drive.in.speedCtrlIntegratorDisabled (The input speed controller integrator is disabled)

Data type and update
BOOL, cyclic

Value TRUE
The integrator (I component) of the speed controller is disabled or is to be disabled (P instead of 
PI behavior).

Note
If the speed controller integrator disable is activated, depending on the application 
compensatory action may be taken (e.g. if the integrator was already holding a load while 
stationary).
The drive uses the interface signal:
<Axis>.drive.in.speedCtrlIntegratorDisabled (The input speed controller integrator is disabled)
to the PLC to acknowledge that the integrator disable has occurred.

Value FALSE
The integrator (I component) of the speed controller is enabled (PI behavior). 

Corresponds to
• <Axis>.drive.in.speedCtrlIntegratorDisabled

The input speed controller integrator is disabled

12.3.6.5 driveDataSetSelection

PLC → NC <Axis>.drive.out.driveDataSetSelection
Selection of the drive data set (1..maxNumDataSet) 

Description
The switchover to a new drive data set (DDS) is requested via the interface.
Formatting
Formatting the request interface, i.e. which bits are used to address the drive data sets (DDS) is 
set via the formatting interface (<Axis>.drive.in.numberOfDriveDataSets).
Main spindle drive
For main spindle drives, the following classification applies:
• MDS[ 0 ] → star operation
• MDS[ 1 ] → delta operation
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Switchover time
In principle it is possible to switch over drive parameter sets at any time. However, as torque 
jumps can occur when switching over speed controller parameters and motor speed 
normalization, parameters should only be switched over in stationary states, especially axis 
standstill.
As soon as the request to switch over to another motor data set is identified, the pulse enable is 
reset.
Application examples
• Main spindle drive

For example, it is possible to switch between operating mode 1 (star operation) and 
operating mode 2 (delta operation) for a main spindle drive (MSD) by switching over the 
motor data set.

• Drive parameter set
It may be necessary to switch over the drive parameter set, for:
– Gear stage change
– Changing the measuring circuit

Data type and update
BOOL, cyclic

Value 
Number of the requested drive data set (DDS)

Corresponds to
• <Axis>.drive.in.driveDataSetNumber

Display interface for currently active drive data set (DDS)
• <Axis>.drive.in.motorDataSetNumber

Display interface for currently active motor data set (MDS)
• <Axis>.drive.out.motorChangeoverDone

All required electrical and/or mechanical changeover operations (e.g. tool head change) 
have been completed

• <Axis>.drive.in.numberOfDriveDataSets
Formatting for currently active motor/drive data set (MDS/DDS)

More information
• Function Manual Basic Functions; Section "Various NC/PLC interface signals and functions" > 

"Functions" > "Switchover motor/drive data sets"

12.3.6.6 motorDataSetSelection

PLC → NC <Axis>.drive.out.motorDataSetSelection
Selection of the motor data set (1..maxNumDataSet) 
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Description
The switchover to a new motor data set (MDS) is requested via the interface.
Formatting
Formatting the request interface, i.e. which bits are used to address the motor data sets (MDS) 
is set via the formatting interface (<Axis>.drive.in.numberOfDriveDataSets).
Main spindle drive
For main spindle drives, the following classification applies:
• MDS[ 0 ] → star operation
• MDS[ 1 ] → delta operation
Switchover time
In principle it is possible to switch over drive parameter sets at any time. However, as torque 
jumps can occur when switching over speed controller parameters and motor speed 
normalization, parameters should only be switched over in stationary states, especially axis 
standstill.
As soon as the request to switch over to another motor data set is identified, the pulse enable is 
reset.
Application examples
• Main spindle drive

For example, it is possible to switch between operating mode 1 (star operation) and 
operating mode 2 (delta operation) for a main spindle drive (MSD) by switching over the 
motor data set.

• Drive parameter set
It may be necessary to switch over the drive parameter set, for:
– Gear stage change
– Changing the measuring circuit

Data type and update
BOOL, cyclic

Value 
Number of the requested motor data set (MDS)

Corresponds to
• <Axis>.drive.in.driveDataSetNumber

Display interface for currently active drive data set (DDS)
• <Axis>.drive.in.motorDataSetNumber

Display interface for currently active motor data set (MDS)
• <Axis>.drive.out.motorChangeoverDone

All required electrical and/or mechanical changeover operations (e.g. tool head change) 
have been completed

• <Axis>.drive.in.numberOfDriveDataSets
Formatting for currently active motor/drive data set (MDS/DDS)
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More information
• Function Manual Basic Functions; Section "Various NC/PLC interface signals and functions" > 

"Functions" > "Switchover motor/drive data sets"

12.3.6.7 motorChangeoverDone

PLC → NC <Axis>.drive.out.motorChangeoverDone
All required electrical and/or mechanical changeover operations (e.g. tool head change) have been 
completed 

Description
The signal must be reset before a request to switch over to a new motor data set (MDS) and/or 
drive data set (DDS) (<Axis>.drive.out.driveDataSetSelection, 
<Axis>.drive.out.motorDataSetSelection).

Data type and update
BOOL, cyclic

Value TRUE
The necessary electrical and/or mechanical switchover operations (e.g. contactor switchover for 
star-delta changeover) have been completed:
• It is permissible that the axis traverses again
• The drive enables the pulses

Value FALSE
The necessary electrical (e.g. contactor switchover for star-delta switchover) and/or mechanical 
switchovers have been completed:
• It is not permissible that the axis traverses
• The drive does not enable the pulses

Corresponds to
• <Axis>.drive.out.driveDataSetSelection

Selection of the drive data set (1..maxNumDataSet)
• <Axis>.drive.out.motorDataSetSelection

Selection of the motor data set (1..maxNumDataSet)
• <Axis>.drive.in.driveDataSetNumber

Display interface for currently active drive data set (DDS)
• <Axis>.drive.in.motorDataSetNumber

Display interface for currently active motor data set (MDS)
• <Axis>.drive.in.numberOfDriveDataSets

Formatting for currently active motor/drive data set (MDS/DDS)
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More information
• Function Manual Basic Functions; Section "Various NC/PLC interface signals and functions" > 

"Functions" > "Switchover motor/drive data sets"

12.3.6.8 enableDriveTestTravers

PLC → NC <Axis>.drive.out.enableDriveTestTravers
Traversing enable for drive test available 

Description
The signal is the feedback signal for the request: 
<Axis>.drive.in.driveTestTraversRequested == 1 (drive test traverse request)
Only the PLC can enable an axis so that it can be traversed.

Data type and update
BOOL, cyclic

Value TRUE
The travel enable for the drive test is set, i.e. axis motion for the drive test is enabled.

Value FALSE
The travel enable for the drive test is not set, i.e. axis motion for the drive test is inhibited.

Corresponds to
• <Axis>.drive.in.driveTestTraversRequested 

Traversing release for drive test is requested, since the prerequisites for traversing the axis are 
fulfilled

12.3.6.9 requestDriveCtrl

PLC → NC <Axis>.drive.out.requestDriveCtrl
Request takeover of drive control 

Note
• If the request to take over the drive control is active simultaneously in multiple axes, 

switchover does not occur. The drive control then remains with the axis in which it is currently 
active. 

• If no transfer requests are active during control system run-up, drive control is assigned by 
the control to the first of the axes found in the machine data (MD30110 
$MA_CTRLOUT_MODULE_NR[<Axis>]) with the same logical drive number.

Data type and update
BOOL, cyclic
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Value TRUE
Taking over drive control is requested.

Value FALSE
Taking over drive control is not requested.

Corresponds to
• <Axis>.drive.in.driveCtrlActive

Setpoint speed changeover: axis has taken over control of the drive

More information
• Function Manual Axes and Spindles; Section "Setpoint exchange"

12.3.7 <Axis>.interchange.in

12.3.7.1 assignedChanNumber

NC → PLC <Axis>.interchange.in.assignedChanNumber
Number of the channel to which the NC axis is assigned (1..10) 

Data type and update
INT, cyclic

Value
1 … 10: Name of the channel to which the axis/spindle is assigned.

Corresponds to
• <Axis>.spindle.in.sFuncValue 

Specified S function value (REAL): spindle in revolutions per minute (rpm) or constant cutting 
speed in revolutions per minute, depending on selected mode (G97 or G96)

• MD20070 $MC_AXCONF_MACHAX_USED 
Machine axis number valid in channel

• MD30550 $MA_AXCONF_ASSIGN_MASTER_CHAN 
Initial setting of channel for axis interchange

More information
• Function Manual Basic Functions, Section: "Cross-channel axis interchange"

12.3.7.2 requested

NC → PLC <Axis>.interchange.in.requested
Axis/spindle interchange requested 
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Data type and update
BOOL, cyclic

Value TRUE
New axis type is requested from the PLC.

Value FALSE
No new axis type requested.

Corresponds to
• <Axis>.spindle.in.sFuncValue 

Specified S function value (REAL): spindle in revolutions per minute (rpm) or constant cutting 
speed in revolutions per minute, depending on selected mode (G97 or G96)

• MD20070 $MC_AXCONF_MACHAX_USED 
Machine axis number valid in channel

• MD30550 $MA_AXCONF_ASSIGN_MASTER_CHAN 
Initial setting of channel for axis interchange

More information
• Function Manual Basic Functions, Section: "Cross-channel axis interchange"

12.3.7.3 possible

NC → PLC <Axis>.interchange.in.possible
Axis/spindle interchange is possible 

Data type and update
BOOL, cyclic

Value TRUE
An axis changeover is possible.

Value FALSE
An axis changeover is not possible.

Corresponds to
• <Axis>.spindle.in.sFuncValue 

Specified S function value (REAL): spindle in revolutions per minute (rpm) or constant cutting 
speed in revolutions per minute, depending on selected mode (G97 or G96)

• MD20070 $MC_AXCONF_MACHAX_USED 
Machine axis number valid in channel

• MD30550 $MA_AXCONF_ASSIGN_MASTER_CHAN 
Initial setting of channel for axis interchange
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More information
• Function Manual Basic Functions, Section: "Cross-channel axis interchange"

12.3.7.4 neutralAxis

NC → PLC <Axis>.interchange.in.neutralAxis
Neutral axis/spindle 

Data type and update
BOOL, cyclic

Value TRUE
Axis is "neutral axis/spindle"

Value FALSE
Axis is not a "neutral axis/spindle"

Corresponds to
• <Axis>.spindle.in.sFuncValue 

Specified S function value (REAL): spindle in revolutions per minute (rpm) or constant cutting 
speed in revolutions per minute, depending on selected mode (G97 or G96)

• MD20070 $MC_AXCONF_MACHAX_USED 
Machine axis number valid in channel

• MD30550 $MA_AXCONF_ASSIGN_MASTER_CHAN 
Initial setting of channel for axis interchange

More information
• Function Manual Basic Functions, Section: "Cross-channel axis interchange"

12.3.7.5 assignedToPlc

NC → PLC <Axis>.interchange.in.assignedToPlc
PLC axis/spindle

Description
PLC axis/spindle
The current status of an axis with regard to axis/spindle changeover can be read by the PLC user 
program
via this variable.

Data type and update
BOOL, cyclic
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Value TRUE
Axis is "PLC axis/spindle"

Value FALSE
Axis is not a "PLC axis/spindle"

Corresponds to
• <Axis>.interchange.out.assignToPlc

Request PLC axis
• <Axis>.interchange.out.requireSwitchOver

Edge change 0 → 1: Activation of the assignment
• <Axis>.plcCtrl.out.assignToChanSelection

Assign NC axis to channel (channel number or 0: neutral axis)
• MD20070 $MC_AXCONF_MACHAX_USED

Machine axis number valid in channel
• MD30550 $MA_AXCONF_ASSIGN_MASTER_CHAN

Reset position of channel for the axis interchange

More information
• Function Manual Basic Functions, Section: "Cross-channel axis interchange"

12.3.8 <Axis>.interchange.out

12.3.8.1 requireSwitchOver

PLC → NC <Axis>.interchange.out.requireSwitchOver
Edge change 0 → 1: Activation of the assignment 

Data type and update
BOOL, cyclic

Edge change 0 → 1
Request from PLC

Edge change 1 → 0
Acknowledged by the NC

Corresponds to
• <Axis>.interchange.in.requested

Axis/spindle interchange requested
• <Axis>.interchange.in.possible

Axis/spindle interchange is possible
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• <Axis>.interchange.in.neutralAxis
Neutral axis/spindle

• <Axis>.plcCtrl.in.spindleCrtlActive
Axis is "PLC axis/spindle"

• <Axis>.interchange.in.assignedChanNumber
Number of the channel to which the NC axis is assigned (1..10)

• MD20070 $MC_AXCONF_MACHAX_USED 
Machine axis number valid in channel

• MD30550 $MA_AXCONF_ASSIGN_MASTER_CHAN 
Initial setting of channel for axis interchange

More information
• Function Manual Basic Functions, Section: "Cross-channel axis interchange"

12.3.8.2 assignToPlc

PLC → NC <Axis>.interchange.out.assignToPlc
Request PLC axis

Description
Axis/spindle exchange request
From the PLC user program, via DBB8 an axis/spindle exchange can be requested:
• <Axis>.interchange.out.assignToPlc

From an NC channel to the PLC
• <Axis>.interchange.out.assignToPlc

From the PLC to an NC channel
• <Axis>.plcCtrl.out.assignToChanSelection

From an NC channel to another NC channel

Data type and update
BOOL, cyclic

Value TRUE
Request axis type "PLC axis" (A_PLCASp)

Value FALSE
Do not request axis type "PLC axis" (A_PLCASp)

Corresponds to
• <Axis>.interchange.in.assignedChanNumber

Number of the channel to which the NC axis is assigned
• <Axis>.interchange.in.requested

Axis/spindle interchange requested
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• <Axis>.interchange.in.possible
Axis/spindle interchange is possible

• <Axis>.interchange.in.neutralAxis
Neutral axis/spindle

• <Axis>.interchange.in.assignedToPlc
PLC axis/spindle

• MD20070 $MC_AXCONF_MACHAX_USED
Machine axis number valid in channel 

• MD30550 $MA_AXCONF_ASSIGN_MASTER_CHAN
Reset position of channel for the axis interchange

More information
• Function Manual Basic Functions, Section: "Cross-channel axis interchange"

12.3.9 <Axis>.spindle.in

12.3.9.1 mFuncNumber

NC → PLC <Axis>.spindle.in.mFuncNumber
Specified M function (INT): functions considered: 
3/4 - spindle rotation left/right
5 - spindle stop
19 - spindle stop at specified angle
70 - spindle as axis

Description
The M function programmed for the spindle in the NC program is output.

Data type and update
INT, job-controlled

Value 
3: M3 (clockwise spindle rotation)
4: M4 (counterclockwise spindle rotation)
5: M5 (spindle stop)
19: M19 (spindle positioning to the position entered in SD43240)
70: M70 (switchover to axis mode)
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Corresponds to
• <Chan>.auxMFuncs[x].in.hasChanged 

The M function has changed; the signal indicates that the corresponding value is valid, 
available for one PLC cycle

• <Chan>.auxMFuncs[x].in.notDecoded 
The M function is not present in the decoding list, available for one PLC cycle

• <Chan>.auxMFuncs[x].in.extendedAddress 
Extended M function address

12.3.9.2 sFuncValue

NC → PLC <Axis>.spindle.in.sFuncValue
Specified S function value (REAL): spindle in revolutions per minute (rpm) or constant cutting speed in 
revolutions per minute, depending on selected mode (G97 or G96) 

Description
The spindle-specific S function programmed in the NC program is output.

Data type and update
REAL, job-controlled

Value 
The following S functions are output depending on the mode (G97 or G96):
• S... as spindle speed in rpm (programmed value)
• S... as constant cutting speed in m/min or ft/min
The following S functions are not output:
• S... as the programmed spindle speed limiting G25
• S... as the programmed spindle speed limiting G26 
• S... as spindle speed in rpm if a spindle was not defined in the control system
• S... as the dwell time in spindle revolutions

Corresponds to
• <Chan>.auxSFuncs[x].in.hasChanged 

The S function has changed; the signal indicates that the corresponding value is valid
• <Chan>.auxSFuncs[x].in.fastAckActive 

Quick acknowledgement for S function is active
• <Chan>.auxSFuncs[x].in.extendedAddress

Extended S function address
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12.3.9.3 requestedGearStageNumber

NC → PLC <Axis>.spindle.in.requestedGearStageNumber
Number of the requested gear stage (1..5) 

Description
Gear stage requested from the NC, which must be selected at the machine.

Data type and update
INT, cyclic

Value 
Number of the requested gear stage (1 to 5)

Corresponds to
• <Axis>.spindle.out.gearStageSelection 

Selection of actual gear stage (1..5)
• <Axis>.spindle.out.gearChangeoverDone 

Gear changeover has taken place
• <Axis>.spindle.out.oscillEnable 

Enable oscillating motion for spindle
• <Axis>.spindle.in.gearChangeoverRequested 

Gear changeover is requested

More information
• Function Manual Axes and Spindles; Section "Spindles"

12.3.9.4 gearChangeoverRequested

NC → PLC <Axis>.spindle.in.gearChangeoverRequested
Gear changeover is requested 

Note
The gear is only changed over to the new set gear stage if the following applies: Set gear stage 
<> actual gear stage

Data type and update
BOOL, cyclic

Value 0 → 1
There is an active requested to changeover the gear to the set gear stage.
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Value 1 → 0
No effect

Corresponds to
• <Axis>.spindle.out.gearStageSelection

Selection of actual gear stage (1..5)
• <Axis>.spindle.in.requestedGearStageNumber 

Number of the requested gear stage (1..5)

More information
• Function Manual Axes and Spindles; Section "Spindles" > "Configurable gear adaptations" > 

"Gear stages for spindles and gear stage change"

12.3.9.5 speedLimitationExceeded

NC → PLC <Axis>.spindle.in.speedLimitationExceeded
Actual speed has exceeded the specified limit (MD35100 $MA_SPIND_VELO_LIMIT) and tolerance 
(MD35150 $MA_SPIND_DES_VELO_TOL) 

Description
The speed limit is exceeded if the following applies
Actual speed > (MD35100 $MA_SPIND_VELO_ LIMIT + MD35150 $MA_SPIND_DES_VELO_TOL)

Data type and update
BOOL, cyclic

Value TRUE
The speed limit is exceeded.

Value FALSE
The speed limit is not exceeded.

Corresponds to
• MD35150 $MA_SPIND_DES_VELO_TOL 

Spindle speed tolerance
• MD35100 $MA_SPIND_VELO_LIMIT 

Maximum spindle speed

More information
• Function Manual Axes and Spindles; Section "Spindles"
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12.3.9.6 speedSetpointBelowMin

NC → PLC <Axis>.spindle.in.speedSetpointBelowMin
Setpoint speed has fallen below the minimum speed limit programmed with G25 (SD43210 
$SA_SPIND_MIN_VELO_G25) or set for each gear stage (MD35140 $MA_GEAR_STEP_MIN_VELO_LIMIT) 

Note
• A possible response in the PLC user program would be to inhibit/lock the path feedrate: 

<Chan>.basic.out.disableFeed = TRUE (Activate feed disable in the channel)
• The interface signal <Axis>.spindle.in.speedSetpointReached (setpoint speed tolerance 

range reached) is updated.

Data type and update
BOOL, cyclic

Value TRUE
The setpoint speed has fallen below the lower spindle speed limitation.
Check SD43210 $SA_SPIND_MIN_VELO_G25 or change the minimum speed of the gear stage.

Value FALSE
The setpoint speed has not fallen below the lower spindle speed limitation.

Corresponds to
• Function Manual Axes and Spindles; Section "Spindles"

More information
• <Chan>.basic.out.disableFeed 

Activate feed disable in the channel
• <Axis>.basic.out.feedStopSpindleStop 

Feed stop/spindle stop is active
• MD35120 $MA_GEAR_STEP_MIN_VELO 

Minimum speed for automatic gear stage selection M40
• MD35140 $MA_GEAR_STEP_MIN_VELO_LIMIT 

Minimum speed of the gear stage
• SD43210 $SA_SPIND_MIN_VELO_G25
• G25 

Lower spindle speed limitation

12.3.9.7 speedSetpointAboveMax

NC → PLC <Axis>.spindle.in.speedSetpointAboveMax
Setpoint speed has exceeded the maximum speed limit programmed with G26 (SD43220 
$SA_SPIND_MAX_VELO_G26) 
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Description
The NC has automatically limited the setpoint speed because it exceeds the effective maximum 
limit value:
• MD35130 $MA_GEAR_STEP_MAX_VELO_LIMIT
• MD35100 $MA_SPIND_VELO_LIMIT
• <Axis>.basic.out.limitSpeed
• G26
• LIMS
• VELOLIM

Note
• A possible response in the PLC user program would be to inhibit/lock the path feedrate: 

<Chan>.basic.out.disableFeed = TRUE (Activate feed disable in the channel)
• The interface signal <Axis>.spindle.in.speedSetpointReached (setpoint speed tolerance 

range reached) is updated.

Safety Integrated
Depending on the active safety speed level SG1 … SGn, the following machine data should be 
taken into account:
• MD36933 $MA_SAFE_DES_VELO_LIMIT
Example:
All standard limit values are greater than 1500 rpm. 
• SG1 is active
• MD36933 $MA_SAFE_DES_VELO_LIMIT[<SG1>] = 90%
Programming: M3 S1500
The speed setpoint is limited to 1000 rpm (MD36932 * MD36933) ⇒ 
<Axis>.spindle.in.speedSetpointAboveMax = TRUE

Data type and update
BOOL, cyclic

Value TRUE
The setpoint speed has exceeded the upper spindle speed limitation.
Check SD43220 $SA_SPIND_MAX_VELO_G26.

Value FALSE
The setpoint speed has not exceeded the upper spindle speed limitation.
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Corresponds to
• <Chan>.basic.out.disableFeed 

Activate feed disable in the channel
• <Axis>.basic.out.feedStopSpindleStop 

Feed stop/spindle stop is active
• <Axis>.spindle.in.speedSetpointReached 

Setpoint speed tolerance range reached (MD35150 $MA_SPIND_DES_VELO_TOL)
• <Axis>.basic.out.limitSpeed 

Limit spindle velocity/speed (MD35160 $MA_SPIND_EXTERN_VELO_LIMIT)
• SD43220 $SA_SPIND_MAX_VELO_G26
• MD35100 $MA_SPIND_VELO_LIMIT 

Maximum spindle speed
• MD35130 $MA_GEAR_STEP_MAX_VELO_LIMIT 

Maximum speed of gear stage
• MD36933 $MA_SAFE_DES_VELO_LIMIT 

SG setpoint speed limit
• G26 

Upper spindle speed limit
• LIMS 

Speed limit for the master spindle when G96/G961/G97 is active
• VELOLIM

Programmed spindle speed limit in open-loop speed controlled mode

More information
• Function Manual Axes and Spindles; Section "Spindles"

12.3.9.8 speedSetpointReached

NC → PLC <Axis>.spindle.in.speedSetpointReached
Setpoint speed tolerance range reached (MD35150 $MA_SPIND_DES_VELO_TOL) 

Description
The spindle speed is in the setpoint range if the following applies:
| Actual speed - setpoint speed | < MD35150 $MA_SPIND_DES_VELO_TOL

Note
It is normal if the spindle speed is not in the setpoint range while accelerating or braking.

Data type and update
BOOL, cyclic
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Value TRUE
The spindle speed is in the setpoint range.

Value FALSE
The spindle speed is not in the setpoint range.

Corresponds to
• <Chan>.basic.out.disableFeed 

Activate feed disable in the channel
• <Axis>.basic.out.feedStopSpindleStop

Feed stop/spindle stop is active
• <Axis>.spindle.in.speedSetpointAboveMax 

Setpoint speed has exceeded the maximum speed limit programmed with G26 (SD43220 
$SA_SPIND_MAX_VELO_G26)

• <Axis>.spindle.in.speedSetpointBelowMin 
Setpoint speed has fallen below the minimum speed limit programmed with G25 (SD43210 
$SA_SPIND_MIN_VELO_G25) or set for each gear stage (MD35140 
$MA_GEAR_STEP_MIN_VELO_LIMIT)

More information
• Function Manual Axes and Spindles; Section "Spindles"

12.3.9.9 cwRotActive

NC → PLC <Axis>.spindle.in.cwRotActive
Actual direction of rotation: 
0 - counterclockwise
1 - clockwise 

Description
The actual direction of rotation is derived from the spindle position measuring encoder.

Note
The interface signal is irrelevant for:
• <Axis>.basic.in.isStationary == TRUE (axis/spindle is stationary)
• Spindles without position encoder

Data type and update
BOOL, cyclic

Value TRUE
The current direction of rotation is clockwise
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Value FALSE
The current direction of rotation is counterclockwise

Corresponds to
• <Axis>.basic.in.isStationary 

The axis has reached the standstill speed range (n<n_min)

More information
• Function Manual Axes and Spindles; Section "Spindles"

12.3.9.10 constantCuttingSpeedActive

NC → PLC <Axis>.spindle.in.constantCuttingSpeedActive
Constant cutting speed: spindle speed is controlled to compensate for change in workpiece diameter 

Description
The cutting speed takes into account the changes in the diameter of the workpiece.

Data type and update
BOOL, cyclic

Value TRUE
Constant cutting speed is active

Value FALSE
Constant cutting speed is not active

12.3.9.11 rigidTappingActive

NC → PLC <Axis>.spindle.in.rigidTappingActive
Rigid tapping without compensating chuck is active 
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Description
If "Rigid tapping without compensating chuck" (G331/G332) is active, then internally the spindle 
is switched over to closed-loop position controlled axis mode.

NOTICE
Destruction of the thread without compensating chuck
Setting the following interface signals while tapping without compensating chuck (rigid 
tapping) will destroy the thread:
• <ModeGroup>.basic.out.reset (Request reset of the mode group) = TRUE
• <Chan>.basic.out.reset (channel reset) = TRUE
• <Axis>.basic.out.enableCtrl (controller enable) = FALSE
• <Axis>.basic.out.feedStopSpindleStop (feed stop) = TRUE

Data type and update
BOOL, cyclic

Value TRUE
Rigid tapping without compensating chuck is active

Value FALSE
Rigid tapping without compensating chuck is not active

Corresponds to
• <ModeGroup>.basic.out.reset

Request reset of the mode group
• <Chan>.basic.out.reset 

Channel reset is requested
• <Axis>.basic.out.enableCtrl 

Request controller enable
• <Axis>.basic.out.feedStopSpindleStop 

Feed stop/spindle stop is active

More information
• Function Manual Axes and Spindles; Section "Spindles"

12.3.9.12 syncModeActive

NC → PLC <Axis>.spindle.in.syncModeActive
Spindle is in synchronous mode 

Description
In synchronous mode, the following spindle tracks the motion of the leading spindle with 
respect to the ratio and the monitoring functions are active for coarse and fine synchronism.
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When the coupling is switched off (synchronous mode deselected), the following spindle is 
switched to "control mode".

Data type and update
BOOL, cyclic

Value TRUE
The spindle is in synchronous mode.

Note
The signal is only set for the machine axis which is active as following spindle:
<Axis>.coupling.in.followingSpindleActive (Generic coupling: spindle is following spindle) 
== TRUE

Value FALSE
The spindle is not operated as a following spindle in "synchronous mode".

Corresponds to
• <Axis>.coupling.in.syncFineReached 

Generic coupling: Difference between actual value and setpoint (position or speed) has 
reached "Tolerance range fine" (MD37210 $MA_COUPLE_POS_TOL_FINE, MD37230 
$MA_COUPLE_VELO_TOL_FINE)

• <Axis>.coupling.in.syncCoarseReached 
Generic coupling: Difference between actual value and setpoint (position or speed) is in the 
coarse tolerance range (MD37200 $MA_COUPLE_POS_TOL_COARSE, MD37220 
$MA_COUPLE_VELO_TOL_COARSE)

• <Axis>.coupling.in.followingSpindleActive 
Generic coupling: the spindle is the following spindle

More information
• Function Manual Axes and Spindles; Section "Synchronous spindle"

12.3.9.13 posModeActive

NC → PLC <Axis>.spindle.in.posModeActive
Spindle is in positioning mode 

Data type and update
BOOL, cyclic

Value TRUE
Positioning mode (SPOS or SPOSA) is active.
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Value FALSE
Positioning mode (SPOS or SPOSA) is not active.

Corresponds to
• <Axis>.spindle.in.oscillModeActive 

Spindle is in oscillation mode
• <Axis>.spindle.in.ctrlModeActive 

Spindle in speed control (initiated, for example, by M03/M04/M05)

More information
• Function Manual Axes and Spindles; Section "Spindles" > "Configurable gear adaptations" > 

"Gear stage change to fixed position"

12.3.9.14 oscillModeActive

NC → PLC <Axis>.spindle.in.oscillModeActive
Spindle is in oscillation mode 

Note
When the gear stage is changed over, the spindle automatically goes into the oscillation mode.

Data type and update
BOOL, cyclic

Value TRUE
Oscillation mode is active.

Value FALSE
Oscillation mode is not active.

Corresponds to
• <Axis>.spindle.in.gearChangeoverRequested 

Gear changeover is requested
• <Axis>.spindle.in.posModeActive

Spindle is in positioning mode
• <Axis>.spindle.in.ctrlModeActive 

Spindle in speed control (initiated, for example, by M03/M04/M05)

More information
• Function Manual Axes and Spindles; Section "Spindles"
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12.3.9.15 ctrlModeActive

NC → PLC <Axis>.spindle.in.ctrlModeActive
Spindle in speed control (initiated, for example, by M03/M04/M05) 

Description
The spindle is in control mode for the following functions:
• Spindle direction of rotation specified by M3/M4 or spindle stop M5
• M41…M45, or automatic gear stage change M40

Data type and update
BOOL, cyclic

Value TRUE
Control mode is active.

Value FALSE
Control mode is not active.

Corresponds to
• <Axis>.spindle.in.posModeActive 

Spindle is in positioning mode
• <Axis>.spindle.in.oscillModeActive 

Spindle is in oscillation mode

More information
• Function Manual Axes and Spindles; Section "Spindles"

12.3.9.16 toolWithDynLimitationActive

NC → PLC <Axis>.spindle.in.toolWithDynLimitationActive
Currently clamped tool has dynamic limitations 

Data type and update
BOOL, cyclic

Value TRUE
The current tool has dynamics limitation.

Value FALSE
The current tool has no dynamics limitation.
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12.3.9.17 inPos

NC → PLC <Axis>.spindle.in.inPos
Spindle is in position 

Description
Precondition for the output of the interface signal: 
• <Axis>.basic.in.posFineReached == TRUE (exact stop fine) AND
• Programmed set position is reached

Note
• The interface signal is only processed in positioning mode (<Axis>.spindle.in.posModeActive 

== TRUE), e.g.:
– NC program: SPOS, SPOSA and M19
– Synchronized action: SPOS and M19
– PLC user program: Positioning with "SINU_PositionSpindle" or 

<Axis>.spindle.out.startPosOperation
• The interface signal remains set if the spindle is already at the programmed set position.

Data type and update
BOOL, cyclic

Value TRUE
The spindle is in position.

Value FALSE
The spindle is not in position.

Corresponds to
• <Axis>.spindle.out.startPosOperation 

Spindle start positioning
• <Axis>.basic.in.posFineReached 

The programmed position was reached within the limits "Exact stop fine" (MD36150 
$MA_STOP_LIMIT_FINE)

• <Axis>.spindle.in.posModeActive 
Spindle is in positioning mode

• SPOS
• SPOSA
• M19
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More information
Function Manual Axes and Spindles; Section "Spindles" > 
• "Modes" > "Positioning mode" > "Signal "Spindle in position" for tool change"
• "Programming" > "Special spindle motion via PLC interface"

12.3.10 <Axis>.spindle.in.smi24

12.3.10.1 sensorsPresent

NC → PLC <Axis>.spindle.in.smi24.sensorsPresent
SMI24: Sensors present 

Note
Only relevant for spindles with SMI 24 (Weiss spindle)

Data type and update
BOOL, cyclic

Value TRUE
The sensor required for spindles with SMI 24 is available.

Value FALSE
The sensor required for spindles with SMI 24 is not available.

Corresponds to
• <Axis>.spindle.in.smi24.sensorS1Present 

SMI24: Sensor S1 (analog measurement of the clamping system) is present
• <Axis>.spindle.in.smi24.sensorS4Present

SMI24: Sensor S4 (piston in end position) is present
• <Axis>.spindle.in.smi24.sensorS5Present

SMI24: Sensor S5 (motor shaft in position) is present
• <Axis>.spindle.in.smi24.sensorS6Present

SMI24: Sensor S6 (temperature) is present

More information
• Function Manual Axes and Spindles; Section "Spindles"
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12.3.10.2 speedLimited

NC → PLC <Axis>.spindle.in.smi24.speedLimited
SMI24: Analog measurement is quantized (r5001) and speed is limited (p5043) 

Description
SMI24: Analog measurement is quantized (r5001) and speed is limited (p5043)

Data type and update
BOOL, cyclic

Value TRUE
The analog measurement is quantized (r5001) and the speed is limited (p5043)

Value FALSE
The analog measurement is not quantized and the speed is not limited

12.3.10.3 sensorS1Present

NC → PLC <Axis>.spindle.in.smi24.sensorS1Present
SMI24: Sensor S1 (analog measurement of the clamping system) is present 

Note
Only relevant for spindles with SMI 24 (Weiss spindle)

Data type and update
BOOL, cyclic

Value TRUE
Sensor S1 is available.

Value FALSE
Sensor S1 is not available.

Corresponds to
• <Axis>.spindle.in.smi24.sensorS1StateNumber 

SMI24: Sensor S1 (analog measurement of the clamping system) quantized state (0..11)
• <Axis>.spindle.in.smi24.sensorS1Value 

SMI24: Sensor S1 (analog measurement of the clamping system) raw value

More information
• Function Manual Axes and Spindles; Section "Spindles"
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12.3.10.4 sensorS1Value

NC → PLC <Axis>.spindle.in.smi24.sensorS1Value
SMI24: Sensor S1 (analog measurement of the clamping system) raw value 

Note
Only relevant for spindles with SMI 24 (Weiss spindle)

Description
Sensor S1 supplies an analog voltage value: 0 … 10 V. The analog value of the clamped state is 
mapped to: 0 … 10 000 increments, resolution 1 mV

Note
SIMATIC S7 input module: 0 … 27 648 increments, resolution 0.36 mV
Adaptation factor if you change to a spindle with SMI 24: 2.7648

Data type and update
INT, cyclic

Value
Analog measured value of the clamping system

Corresponds to
• <Axis>.spindle.in.smi24.sensorS1StateNumber

SMI24: Sensor S1 (analog measurement of the clamping system) quantized state (0..11)
• Drive parameters: p5041[0…5], p5043[0…6]

More information
• Function Manual Axes and Spindles; Section "Spindles"

12.3.10.5 sensorS1StateNumber

NC → PLC <Axis>.spindle.in.smi24.sensorS1StateNumber
SMI24: Sensor S1 (analog measurement of the clamping system) quantized state (0..11) 

Note
Only relevant for spindles with SMI 24 (Weiss spindle)
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Description
Depending on the position of the clamping device, sensor S1 supplies an analog voltage value. 
To simplify the evaluation of the clamped state, the analog voltage of sensor module SMI 24 is 
converted into a state value. 
The state values correspond to certain voltage ranges. The voltage ranges can be set via: Drive 
parameters p5041[0…5].

Data type and update
INT, cyclic

Value 
The following table describes the clamping status depending on the status value.

State value Clamped state
0 Sensor S1 not available or state values inactive
1 State initialization running
2 Released with signal (error state)
3 Released
4 Clamping with tool
5 Releasing with tool
6 Releasing without tool
7 Clamped with tool AND S4 == FALSE
8 Clamped with tool AND S4 == TRUE
9 Clamping without tool

10 Clamped without tool

Corresponds to
• <Axis>.spindle.in.smi24.sensorS1Value 

SMI24: Sensor S1 (analog measurement of the clamping system) raw value

More information
• Function Manual Axes and Spindles; Section "Spindles"

12.3.10.6 sensorS4Present

NC → PLC <Axis>.spindle.in.smi24.sensorS4Present
SMI24: Sensor S4 (piston in end position) is present 

Note
Only relevant for spindles with SMI 24 (Weiss spindle)

Data type and update
BOOL, cyclic
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Value TRUE
Sensor S4 is available.

Value FALSE
Sensor S4 is not available.

Corresponds to
• <Axis>.spindle.in.smi24.sensorS4Actuated

SMI24: Sensor S4 (piston in end position) is active

More information
• Function Manual Axes and Spindles; Section "Spindles"

12.3.10.7 sensorS4Actuated

NC → PLC <Axis>.spindle.in.smi24.sensorS4Actuated
SMI24: Sensor S4 (piston in end position) is active 

Note
Only relevant for spindles with SMI 24 (Weiss spindle)

Data type and update
BOOL, cyclic

Value TRUE
The piston is in position, i.e. the piston is free to move

Value FALSE
The piston is not in position

Corresponds to
• <Axis>.spindle.in.smi24.sensorS4Present

SMI24: Sensor S4 (piston in end position) is present

More information
• Function Manual Axes and Spindles; Section "Spindles"

12.3.10.8 sensorS5Present

NC → PLC <Axis>.spindle.in.smi24.sensorS5Present
SMI24: Sensor S5 (motor shaft in position) is present 
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Note
Only relevant for spindles with SMI 24 (Weiss spindle)

Data type and update
BOOL, cyclic

Value TRUE
Sensor S5 is available.

Value FALSE
Sensor S5 is not available.

Corresponds to
• <Axis>.spindle.in.smi24.sensorS5Actuated

SMI24: Sensor S5 (motor shaft in position) is active

More information
• Function Manual Axes and Spindles; Section "Spindles"

12.3.10.9 sensorS5Actuated

NC → PLC <Axis>.spindle.in.smi24.sensorS5Actuated
SMI24: Sensor S5 (motor shaft in position) is active 

Note
Only relevant for spindles with SMI 24 (Weiss spindle)

Data type and update
BOOL, cyclic

Value TRUE
The motor shaft is in position (requirement: The spindle is at standstill)

Value FALSE
The motor shaft is not aligned

Corresponds to
• <Axis>.spindle.in.smi24.sensorS5Present

SMI24: Sensor S5 (motor shaft in position) is present

More information
• Function Manual Axes and Spindles; Section "Spindles"
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12.3.10.10 sensorS6Present

NC → PLC <Axis>.spindle.in.smi24.sensorS6Present
SMI24: Sensor S6 (temperature) is present 

Data type and update
BOOL

Value TRUE
Sensor S1 is available.

Value FALSE
Sensor S1 is not available.

12.3.11 <Axis>.spindle.out

12.3.11.1 ovrFactor

PLC → NC <Axis>.spindle.out.ovrFactor
Override factor which controls spindle speed is determined, e.g. by MCP spindle override rotary knob 

Description
Binary/gray coding:
The override factors can be specified in the binary or Gray-coded format. The control must be 
informed of the used format via the following machine data:
MD12060 $MN_OVR_SPIN_IS_GRAY_CODE = <Coding>
Limitations
• The active override factor is limited internally in the control to 2.00 or 200%.
• The effective override factor is limited to 100% in the "oscillation mode" spindle mode.
• The maximum possible override factor can be limited to a value less than 200% with the 

following machine data:
MD12100 $MN_OVR_FACTOR_LIMIT_BIN

Note
• The spindle-specific speed override is not effective with the following function when cutting 

threads: G63
• The spindle-specific speed override acts on the programmed values before other limits, e.g. 

G26, LIMS..., take effect.

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
Function Manual, 07/2022, A5E51148763B AB 369



Data type and update
BYTE, cyclic
Value for binary coding
With binary coding, the value in the interface corresponds to the override factor.

Binary code Decimal Override factor
0000 0000 0 0.00
0000 0001 1 0.01
0000 0010 2 0.02
0000 0011 3 0.03
000 0100 4 0.04

… … …
0110 0100 100 1.00

… … …
1100 1000 200 2.00

Value in gray coding
The Gray-coded values of the interface are assigned the override factors via the following 
machine data:
MD12070 $MN_OVR_FACTOR_SPIND_SPEED[ <Switch position> - 1 ] = <Override factor>

Switch position Gray code Override factor 1)

1 00001 0.50
2 00011 0.55
3 00010 0.60
4 00110 0.65
5 00111 0.70
6 00101 0.75
7 00100 0.80
8 01100 0.85
9 01101 0.90

10 01111 0.95
11 01110 1.00
12 01010 1.05
13 01011 1.10
14 01001 1.15
15 01000 1.20
16 11000 1.20
17 11001 1.20
18 11011 1.20
19 11010 1.20
20 11110 1.20
21 11111 1.20
22 11101 1.20
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Switch position Gray code Override factor 1)

23 11100 1.20
24 10100 1.20
25 10101 1.20
26 10111 1.20
27 10110 1.20
28 10010 1.20
29 10011 1.20
30 10001 1.20
31 10000 1.20

1) Default values

Corresponds to
• <Axis>.basic.out.feedrateOvrFactor 

The normalizing factor for feedrate override can be binary or gray coded (MD12000 
$MN_OVR_AX_IS_GRAY_CODE)

• <Axis>.basic.out.enableOvr
Activate feedrate override/spindle override

• MD12080 $MN_OVR_REFERENCE_IS_PROG_FEED 
Override reference velocity

More information
• Function Manual Axes and Spindles; Section "Feedrates" > "Feedrate control" > "Feedrate 

override from the machine control panel"

12.3.11.2 gearStageSelection

PLC → NC <Axis>.spindle.out.gearStageSelection
Selection of actual gear stage (1..5) 

Description
If the new gear stage is selected at the machine, the PLC user program sets the following 
interface signals as feedback signal to the NC:
• <Axis>.spindle.out.gearStageSelection (actual gear stage)
• <Axis>.spindle.out.gearChangeoverDone (gear is switched over)
This signals the NC that the correct stage has been successfully selected. The associated 
parameter set becomes active in the NC.

Note
If the PLC user program signals back to the NC with a different actual gear stage than issued by 
the NC as the set gear stage requested by the PLC, the gear change is still considered to have 
been successfully completed and the actual gear stage that is signaled back is activated in the 
NC.
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Data type and update
INT, cyclic

Value 
0: Axis mode
1 … 5: Gear stage 1 to 5

Corresponds to
• <Axis>.spindle.out.gearChangeoverDone 

Gear changeover has taken place
• <Axis>.spindle.out.oscillEnable 

Enable oscillating motion for spindle
• <Axis>.spindle.in.requestedGearStageNumber

Number of the requested gear stage (1..5)
• <Axis>.spindle.in.gearChangeoverRequested 

Gear changeover is requested

More information
• Function Manual Axes and Spindles; Section "Spindles"

12.3.11.3 gearChangeoverDone

PLC → NC <Axis>.spindle.out.gearChangeoverDone
Gear changeover has taken place 

Description
If the new gear stage is selected at the machine, the PLC user program sets the following 
interface signals as feedback signal to the NC:
• <Axis>.spindle.out.gearStageSelection (selection of actual gear stage (1..5))
• <Axis>.spindle.out.gearChangeoverDone = 0 → 1 (gear changeover done)
Feedback of the NC to the PLC: <Axis>.spindle.in.gearChangeoverRequested = 0 (gear 
changeover is requested)
Feedback from the PLC to the NC: <Axis>.spindle.out.gearChangeoverDone = 0 (gear 
changeover done)
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This completes the gear stage change in the control system.

Note
• The interface signal is irrelevant for all spindle modes with the exception of the oscillation 

mode.
• If the PLC user program signals back to the NC with a different actual gear stage than issued 

by the NC as the set gear stage requested by the PLC, the gear change is still considered to 
have been successfully completed and the actual gear stage that is signaled back is activated 
in the NC.

Data type and update
BOOL, cyclic

Value TRUE
Gear is changed over.

Value FALSE
No effect

Corresponds to
• <Axis>.spindle.out.gearStageSelection

Selection of actual gear stage (1..5)
• <Axis>.spindle.in.requestedGearStageNumber 

Number of the requested gear stage (1..5)
• <Axis>.spindle.in.gearChangeoverRequested 

Gear changeover is requested
• <Axis>.spindle.out.oscillEnable 

Enable oscillating motion for spindle

More information
• Function Manual Axes and Spindles; Section "Spindles"

12.3.11.4 resyncEnc1

PLC → NC <Axis>.spindle.out.resyncEnc1
Request resynchronization of path system 1 of the spindle 

Note
The interface signal is irrelevant for all spindle modes with the exception of the control mode.

Data type and update
BOOL, cyclic
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Edge change 0 → 1
There is an active request to synchronize measuring system 1 of the spindle.

Edge change 1 → 0
No effect

Corresponds to
• <Axis>.basic.in.enc1Synchronized 

Position measuring system 1 of the machine axis is referenced/synchronized

More information
• Function Manual Axes and Spindles; Section "Spindles"

12.3.11.5 resyncEnc2

PLC → NC <Axis>.spindle.out.resyncEnc2
Request resynchronization of path system 2 of the spindle 

Description
Resynchronize spindle, measuring system 2

Note
The interface signal is irrelevant for all spindle modes with the exception of the control mode.

Data type and update
BOOL, cyclic

Edge change 0 → 1
There is an active request to synchronize measuring system 2 of the spindle.

Edge change 1 → 0
No effect

Corresponds to
• <Axis>.basic.in.enc2Synchronized 

Position measuring system 2 of the machine axis is referenced/synchronized

More information
• Function Manual Axes and Spindles; Section "Spindles"
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12.3.11.6 resyncEnc1ForPos

PLC → NC <Axis>.spindle.out.resyncEnc1ForPos
Request resynchronization of path system 1 of the spindle before positioning the spindle 

Note
The interface signal is irrelevant for all spindle modes with the exception of the positioning 
mode.

Data type and update
BOOL, cyclic

Edge change 0 → 1
There is an active request to resynchronize measuring system 1 before positioning the spindle.

Edge change 1 → 0
No effect

Corresponds to
• <Axis>.basic.in.enc1Synchronized

Position measuring system 1 of the machine axis is referenced/synchronized

More information
• Function Manual Axes and Spindles; Section "Spindles"

12.3.11.7 resyncEnc2ForPos

PLC → NC <Axis>.spindle.out.resyncEnc2ForPos
Request resynchronization of path system 2 of the spindle before positioning the spindle 

Note
The interface signal is irrelevant for all spindle modes with the exception of the positioning 
mode.

Data type and update
BOOL, cyclic

Edge change 0 → 1
There is an active request to resynchronize measuring system 2 before positioning the spindle.

Edge change 1 → 0
No effect
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Corresponds to
• <Axis>.basic.in.enc2Synchronized

Position measuring system 2 of the machine axis is referenced/synchronized

More information
• Function Manual Axes and Spindles; Section "Spindles"

12.3.11.8 disableSpeedMonitor

PLC → NC <Axis>.spindle.out.disableSpeedMonitor
Disable speed monitoring during a gear change 

Description
Deactivate speed monitoring during gear change

Data type and update
BOOL

Value TRUE
No speed monitoring during gear change

Value FALSE
Speed monitoring during gear change

12.3.11.9 deleteSValue

PLC → NC <Axis>.spindle.out.deleteSValue
Delete S value: Spindle is decelerated to standstill according to the specified braking ramp 

Description
• Control mode:

The spindle is braked via its parameterized braking ramp down to standstill.
• Oscillation mode, axis mode, positioning mode:

Deleting the actual S value has no effect on the actual function. However, if the control mode 
is selected again, a new S value must be programmed.

Data type and update
BOOL, cyclic

Edge change 0 → 1
There is an active request to delete the S value.

Edge change 1 → 0
No effect
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More information
• Function Manual Axes and Spindles; Section "Spindles"

12.3.11.10 useFeedrateOvr

PLC → NC <Axis>.spindle.out.useFeedrateOvr
Use feedrate override for spindle speed control 

Data type and update
BOOL

Value TRUE
Use feedrate override for spindle speed control

Value FALSE
Do not use feedrate override for spindle speed control

12.3.11.11 invertM3M4

PLC → NC <Axis>.spindle.out.invertM3M4
Invert M03/M04: Motor rotates in opposite direction 

Description
Invert M3/M4
The direction of rotation of the spindle motor changes for the following functions:
• M3
• M4
• M5
• SPOS/M19/SPOSA from the motion; not active for SPOS/M19/SPOSA from standstill.

Data type and update
BOOL, cyclic

Edge change 0 → 1
There is an active request to invert the direction of rotation programmed with M3 / M4.

Edge change 1 → 0
No effect

More information
• Function Manual Axes and Spindles; Section "Spindles"
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12.3.11.12 stop

PLC → NC <Axis>.spindle.out.stop
Stop spindle motion

Description
Stop spindle motions
Technology - Spindle motion via the PLC interface: Spindle stop

Data type and update
BOOL

Value TRUE
Stop spindle motions

Value FALSE
Do not stop spindle motions

12.3.11.13 startCw

PLC → NC <Axis>.spindle.out.startCw
Start spindle in clockwise direction 

Description
Start spindle motion in clockwise direction
Technology - Spindle motion via the PLC interface: Spindle start, clockwise rotation

Data type and update
BOOL

Value TRUE
Start spindle motion in clockwise direction

Value FALSE
Do not start spindle motion

12.3.11.14 startCcw

PLC → NC <Axis>.spindle.out.startCcw
Start spindle in counterclockwise direction

Description
Start spindle motion in counterclockwise direction
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Technology - Spindle motion via the PLC interface: Spindle start, counterclockwise rotation

Data type and update
BOOL

Value TRUE
Start spindle motion in counterclockwise direction

Value FALSE
Do not start spindle motion

12.3.11.15 autoGearStageChange

PLC → NC <Axis>.spindle.out.autoGearStageChange
Activate automatic gear stage switchover

Description
Activate automatic gear stage selection
Technology - Spindle motion via the PLC interface: Select gear stage

Data type and update
BOOL, cyclic

Value TRUE
Activate automatic gear stage selection

Value FALSE
Do not activate automatic gear stage selection

12.3.11.16 startPosOperation

PLC → NC <Axis>.spindle.out.startPosOperation
Spindle start positioning 

Description
Spindle-start positioning
Technology - Spindle motion via the PLC interface: Spindle-start positioning

Data type and update
BOOL

Value TRUE
Spindle-start positioning
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Value FALSE
Spindle-do not start positioning

12.3.11.17 oscillEnable

PLC → NC <Axis>.spindle.out.oscillEnable
Enable oscillating motion for spindle 

Description
For the "Oscillation of the machine axis controlled by the PLC user program" function the 
following system data must be set or parameterized:
• <Axis>.spindle.out.oscillRequest = 1 (Request oscillation control by PLC)
•  <Axis>.spindle.out.oscillEnable = 1 (Enable oscillating motion for spindle)
• MD35400 $MA_SPIND_OSCILL_DES_VELO = <oscillation speed>
• MD35410 $MA_SPIND_OSCILL_ACCEL = <oscillation acceleration>
• <Axis>.spindle.out.oscillSetDirCw = … → 0 → 1 → 0 … (Set oscillation direction to 

"clockwise")
• <Axis>.spindle.out.oscillSetDirCcw = … → 1 → 0 → 1 … (Set oscillation direction to 

"counterclockwise")
The direction of rotation when starting and the traversing duration for each direction of rotation 
must be specified by the PLC user program.

Data type and update
BOOL, cyclic

Edge change 0 → 1
The "Oscillation of the machine axis controlled by the PLC user program" function is requested.

Edge change 1 → 0
The "Oscillation of the machine axis controlled by the PLC user program" function is not 
requested.

Corresponds to
• <Axis>.spindle.out.oscillSetDirCw 

Set oscillation direction to "clockwise"
• <Axis>.spindle.out.oscillSetDirCcw 

Set oscillation direction to "counterclockwise"
• MD35400 $MA_SPIND_OSCILL_DES_VELO 

Oscillation speed
• MD35410 $MA_SPIND_OSCILL_ACCEL 

Acceleration when oscillating
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12.3.11.18 oscillRequest

PLC → NC <Axis>.spindle.out.oscillRequest
Request oscillation control by PLC 

Description
Oscillation via the PLC
For the "Oscillation of the machine axis controlled by the PLC user program" function the 
following system data must be set or parameterized:
• <Axis>.spindle.out.oscillRequest = 1 (Request oscillation control by PLC)
•  <Axis>.spindle.out.oscillEnable = 1 (Enable oscillating motion for spindle)
• MD35400 $MA_SPIND_OSCILL_DES_VELO = <oscillation speed>
• MD35410 $MA_SPIND_OSCILL_ACCEL = <oscillation acceleration>
• <Axis>.spindle.out.oscillSetDirCw = … → 0 → 1 → 0 … (Set oscillation direction to 

"clockwise")
• <Axis>.spindle.out.oscillSetDirCcw = … → 1 → 0 → 1 … (Set oscillation direction to 

"counterclockwise")
The direction of rotation when starting and the traversing duration for each direction of rotation 
must be specified by the PLC user program.

Data type and update
BOOL, cyclic

Edge change 0 → 1
The "Oscillation of the machine axis controlled by the PLC user program" function is requested.

Edge change 1 → 0
The "Oscillation of the machine axis controlled by the PLC user program" function is not 
requested.

Corresponds to
• <Axis>.spindle.out.oscillEnable 

Enable oscillating motion for spindle
• <Axis>.spindle.out.oscillSetDirCw 

Set oscillation direction to "clockwise"
• <Axis>.spindle.out.oscillSetDirCcw 

Set oscillation direction to "counterclockwise"
• MD35400 $MA_SPIND_OSCILL_DES_VELO 

Oscillation speed
• MD35410 $MA_SPIND_OSCILL_ACCEL 

Acceleration when oscillating
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12.3.11.19 oscillSetDirCcw

PLC → NC <Axis>.spindle.out.oscillSetDirCcw 
Set oscillation direction to "counterclockwise" 

Note
The interface signal is irrelevant for all spindle modes with the exception of the oscillation mode.

Data type and update
BOOL, cyclic

Value TRUE
Counterclockwise oscillation direction of rotation is requested.

Value FALSE
Counterclockwise oscillation direction of rotation is not requested.

Corresponds to
• <Axis>.spindle.out.gearStageSelection 

Selection of actual gear stage (1..5)
• <Axis>.spindle.out.gearChangeoverDone 

Gear changeover has taken place
• <Axis>.spindle.out.oscillRequest 

Request oscillation control by PLC
• <Axis>.spindle.out.oscillEnable  

Enable oscillation motion for spindle
• <Axis>.spindle.out.oscillSetDirCw 

Set oscillation direction to "clockwise"
• <Axis>.basic.in.isStationary 

xis>.basic.in.isStationary
• <Axis>.spindle.in.requestedGearStageNumber 

Number of the requested gear stage (1..5)
• <Axis>.spindle.in.gearChangeoverRequested 

Gear changeover is requested
• <Axis>.spindle.in.speedSetpointReached 

Setpoint speed tolerance range reached (MD35150 $MA_SPIND_DES_VELO_TOL)
• <Axis>.spindle.in.oscillModeActive 

Spindle is in oscillation mode

More information
• Function Manual Axes and Spindles; Section "Spindles" > "Configurable gear adaptations" > 

"Gear stage change with oscillation mode"
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12.3.11.20 oscillSetDirCw

PLC → NC <Axis>.spindle.out.oscillSetDirCw
Set oscillation direction to "clockwise" 

Note
The interface signal is irrelevant for all spindle modes with the exception of the oscillation mode.

Data type and update
BOOL, cyclic

Value TRUE
Clockwise oscillation direction of rotation is requested.

Value FALSE
Clockwise oscillation direction of rotation is not requested.

Corresponds to
• <Axis>.spindle.out.gearStageSelection 

Selection of actual gear stage (1..5)
• <Axis>.spindle.out.gearChangeoverDone 

Gear changeover has taken place
• <Axis>.spindle.out.oscillRequest 

Request oscillation control by PLC
• <Axis>.spindle.out.oscillEnable 

Enable oscillating motion for spindle
• <Axis>.spindle.out.oscillSetDirCcw 

Set oscillation direction to "clockwise"
• <Axis>.basic.in.isStationary 

The axis has reached the standstill speed range (n<n_min)
• <Axis>.spindle.in.requestedGearStageNumber 

Number of the requested gear stage (1..5)
• <Axis>.spindle.in.gearChangeoverRequested 

Gear changeover is requested
• <Axis>.spindle.in.speedSetpointReached 

Setpoint speed tolerance range reached (MD35150 $MA_SPIND_DES_VELO_TOL)
• <Axis>.spindle.in.oscillModeActive 

Spindle is in oscillation mode

More information
• Function Manual Axes and Spindles; Section "Spindles" > "Configurable gear adaptations" > 

"Gear stage change with oscillation mode"
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12.3.12 <Axis>.oscillation.in

12.3.12.1 active

NC → PLC <Axis>.oscillation.in.active
Oscillation mode is active 

Data type and update
BOOL, cyclic

Value TRUE
The axis is presently being traversed as an oscillating axis.

Value FALSE
The axis is a positioning axis.

Corresponds to
• <Axis>.oscillation.in.sparkingOutActive 

Sparking out is active
• <Axis>.oscillation.in.motionActive 

Oscillation motion is active

More information
• Function Manual Axes and Spindles; Section "Oscillation"

12.3.12.2 disabled

NC → PLC <Axis>.oscillation.in.disabled
Switchover to oscillation mode is disabled 

Description
This signal is set if there is a programming error, for example.

Note
This state can also occur if the axis has already been traversed.

Data type and update
BOOL, cyclic

Value TRUE
Oscillating axis cannot be started.
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Value FALSE
Oscillation motion can be started.

More information
• Function Manual Axes and Spindles; Section "Oscillation"

12.3.12.3 error

NC → PLC <Axis>.oscillation.in.error
An error occurred in oscillation mode 

Data type and update
BOOL

Value TRUE
Oscillation motion was canceled as an error occurred while oscillating.

Value FALSE
Oscillation is error free.

More information
• Function Manual Axes and Spindles; Section "Oscillation"

12.3.12.4 motionActive

NC → PLC <Axis>.oscillation.in.motionActive
Oscillation motion is active 

Description
The signal is irrelevant:
<Axis>.oscillation.in.active == FALSE

Data type and update
BOOL, cyclic

Value TRUE
The axis performs an oscillation movement between two reversal points.

Value FALSE
The axis is not currently oscillating.

Corresponds to
• <Axis>.oscillation.in.active 

Oscillation mode is active

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
Function Manual, 07/2022, A5E51148763B AB 385



More information
• Function Manual Axes and Spindles; Section "Oscillation"

12.3.12.5 externalReversalActive

NC → PLC <Axis>.oscillation.in.externalReversalActive
Oscillation reversal from external is active 

Description
External oscillation reversal active

Data type and update
BOOL, cyclic

Value TRUE
The braking phase after "oscillation reversal from external" is active.

Value FALSE
The braking phase after "oscillation reversal from external" is not active.

Corresponds to
• <Axis>.oscillation.out.externalReversal 

Stop the oscillating motion and traverse the oscillating axis in the opposite direction

More information
• Function Manual Axes and Spindles; Section "Oscillation"

12.3.12.6 sparkingOutActive

NC → PLC <Axis>.oscillation.in.sparkingOutActive
Sparking out is active 

Description
Sparking-out active

Data type and update
BOOL, cyclic

Value TRUE
The axis executes sparking-out strokes.

Value FALSE
The axis is presently not executing any sparking-out strokes.
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Corresponds to
• <Axis>.oscillation.in.active 

Oscillation mode is active

More information
• Function Manual Axes and Spindles; Section "Oscillation"

12.3.13 <Axis>.oscillation.out

12.3.13.1 externalReversal

PLC → NC <Axis>.oscillation.out.externalReversal
Stop the oscillating motion and traverse the oscillating axis in the opposite direction 

Data type and update
BOOL, cyclic

Edge change 0 → 1
Brake oscillation motion and move oscillating axis in the opposite direction with the oscillating 
axis.

Edge change 1 → 0
Continue oscillation without interruption.

More information
• Function Manual Axes and Spindles; Section "Oscillation"

12.3.13.2 selectReversalPoint

PLC → NC <Axis>.oscillation.out.selectReversalPoint
Select reversal point: 
0 - first reversal point
1 - second reversal point 

Description
Oscillation grinding: Set reversal point

Data type and update
BOOL, cyclic

Value TRUE
Reversal point 2
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Value FALSE
Reversal point 1

More information
• Function Manual Axes and Spindles; Section "Oscillation"

12.3.13.3 activateReversalPoint

PLC → NC <Axis>.oscillation.out.activateReversalPoint
Activate selected reversal point 

Description
The braking position of the axis can be accepted as the new reversal position by means of the 
signal <Axis>.oscillation.out.activateReversalPoint (activate reversal point). The signal 
<Axis>.oscillation.out.selectReversalPoint (select reversal point) is ignored, but rather the 
change affects the last initiated "Oscillation reversal from external" command.

Note
For the axis, it is not permissible that changing the reversal points via traversing keys or 
handwheel is active. In this case, display alarm 20081 "Braking position cannot be used as 
reversal point - handwheel active "is signaled.

Data type and update
BOOL, cyclic

Value TRUE
The reversal point position can be changed by manually traversing the axis.
In connection with <Axis>.oscillation.out.externalReversal (Stop the oscillating motion and 
traverse the oscillating axis in the opposite direction):
The position at which the axis is braked after "oscillation reversal from external". This will be the 
new reversal point.

Value FALSE
The reversal point position cannot be changed by manually traversing the axis.
In connection with <Axis>.oscillation.out.externalReversal (Stop the oscillating motion and 
traverse the oscillating axis in the opposite direction):
No change of the reversal point position.
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Corresponds to
• <Axis>.oscillation.out.externalReversal 

Stop the oscillating motion and traverse the oscillating axis in the opposite direction
• <Axis>.oscillation.out.selectReversalPoint 

Select reversal point: 
0 - first reversal point
1 - second reversal point

More information
• Function Manual Axes and Spindles; Section "Oscillation"

12.3.13.4 stopAtNextReversalPoint

PLC → NC <Axis>.oscillation.out.stopAtNextReversalPoint
Stop at next reversal point 

Data type and update
BOOL, cyclic

Value TRUE
Interrupt oscillation motion of the PLC-controlled axis at the next reversal point.

Value FALSE
There is no request to interrupt the oscillation motion of the PLC-controlled axis at the next 
reversal point.

Corresponds to
• <Axis>.plcCtrl.out.stop 

PLC-controlled axis: stopping the axis along the braking ramp
• <Axis>.plcCtrl.out.requestPlcCtrl 

PLC-controlled grinding axis: enable control by PLC for this axis

More information
• Function Manual Axes and Spindles; Section "Oscillation"

12.3.14 <Axis>.safety.in

12.3.14.1 infoCtrlChanActive

NC → PLC <Axis>.safety.in.infoCtrlChanActive
Connection via SIC is activated in the NCK (MD37950 $MA_SAFE_INFO_ENABLE, bit 0) 
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Data type and update
BOOL

12.3.14.2 brakeTestModeEnabled

NC → PLC <Axis>.safety.in.brakeTestModeEnabled
Safety Integrated (SI): Brake test is active 

Data type and update
BOOL

Value TRUE
The Safety Integrated brake test is active.

Value FALSE
The Safety Integrated brake test is not active.

12.3.15 <Axis>.safety.out

12.3.15.1 activateBrakeRampForSs2e

PLC → NC <Axis>.safety.out.activateBrakeRampForSs2e
Braking along the NCK ramp when SS2E is selected (MD36959 MA_SAFE_BRAKE_RAMP_TIME)

Data type and update
BOOL

Value TRUE
„activateBrakeRampForSs2e“ = 1:
 When selecting SS2E, the axis is braked along an NCK ramp if this is parameterized with a value 
> 0 in MD 36959 MA_SAFE_BRAKE_RAMP_TIME.

Value FALSE
„activateBrakeRampForSs2e“ = 0:
 When selecting SS2E, the axis brakes along the path (interpolatory braking)

12.3.15.2 enableBrakeTestMode

PLC → NC <Axis>.safety.out.enableBrakeTestMode
Request axis enable for the brake test
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Data type and update
BOOL

12.3.15.3 setpointLimitSelection

PLC → NC <Axis>.safety.out.setpointLimitSelection
Select evaluation factor for setpoint velocity limiting (0..3) (MD36933 $MA_SAFE_DES_VELO_LIMIT)

Data type and update
USInt

12.3.16 <Axis>.safetyInfoChan.in

12.3.16.1 slaActive

NC → PLC <Axis>.safetyInfoChan.in.slaActive
Safety function Safely Limited Acceleration is active 

Data type and update
BOOL

Value TRUE
Safely-Limited Acceleration is active.

Value FALSE
Safely-Limited Acceleration is not active.

12.3.16.2 slsBit0Active

NC → PLC <Axis>.safetyInfoChan.in.slsBit0Active
One of four SLS limits is active; works together with bit 0 

Data type and update
BOOL

Value TRUE
Active

Value FALSE
Not active
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12.3.16.3 slsBit1Active

NC → PLC <Axis>.safetyInfoChan.in.slsBit1Active
One of four SLS limits is active; works together with bit 1 

Data type and update
BOOL

Value TRUE
Active

Value FALSE
Not active

12.3.16.4 esrRetractRequested

NC → PLC <Axis>.safetyInfoChan.in.esrRetractRequested
Extended Stop and Retract requested 

Data type and update
BOOL

Value TRUE
Extended Stop and Retract (ESR) requested.

Value FALSE
Extended Stop and Retract (ESR) not requested.

12.3.16.5 safetyMessageActive

NC → PLC <Axis>.safetyInfoChan.in.safetyMessageActive
Safety message present 

Data type and update
BOOL

Value TRUE
Safety message active.

Value FALSE
Safety message not active.
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12.3.16.6 stoActive

NC → PLC <Axis>.safetyInfoChan.in.stoActive
Safe Torque Off safety function is active 

Data type and update
BOOL

Value TRUE
Safe Torque Off (STO) active.

Value FALSE
Safe Torque Off (STO) not active.

12.3.16.7 ss1Active

NC → PLC <Axis>.safetyInfoChan.in.ss1Active
Safety function Safe Stop 1 is active 

Data type and update
BOOL

Value TRUE
Safe Stop 1 (SS1) active.

Value FALSE
Safe Stop 1 (SS1) not active.

12.3.16.8 ss2Active

NC → PLC <Axis>.safetyInfoChan.in.ss2Active
Safety function Safe Stop 2 is active 

Data type and update
BOOL

Value TRUE
Safe Stop 2 (SS2) active.

Value FALSE
Safe Stop 2 (SS2) not active.
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12.3.16.9 sosActive

NC → PLC <Axis>.safetyInfoChan.in.sosActive
Safety function Safe Operating Stop is active 

Data type and update
BOOL

Value TRUE
Safe Operating Stop (SOS) active.

Value FALSE
Safe Operating Stop (SOS) not active.

12.3.16.10 slsActive

NC → PLC <Axis>.safetyInfoChan.in.slsActive
Safety function Safely Limited Speed is active 

Data type and update
BOOL

Value TRUE
Safely-Limited Speed (SLS) active.

Value FALSE
Safely-Limited Speed (SLS) not active.

12.3.16.11 sosSelected

NC → PLC <Axis>.safetyInfoChan.in.sosSelected
Safety function Safe Operating Stop selected (not yet active) 

Data type and update
BOOL

Value TRUE
Safety function Safe Operating Stop is selected

Value FALSE
Safety function Safe Operating Stop is not selected
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12.3.16.12 slsSelected

NC → PLC <Axis>.safetyInfoChan.in.slsSelected
Safety function Safely Limited Speed selected (not yet active) 

Data type and update
BOOL

Value TRUE
Safety function Safely Limited Speed is selected

Value FALSE
Safety function Safely Limited Speed is not selected

12.3.16.13 safetyFaultActive

NC → PLC <Axis>.safetyInfoChan.in.safetyFaultActive
An internal event occurred (safety error in SINAMICS) 

Data type and update
BOOL

Value TRUE
An internal event occurred

Value FALSE
No internal event occurred

12.3.16.14 sdiPositiveSelected

NC → PLC <Axis>.safetyInfoChan.in.sdiPositiveSelected
Safety function Safe Direction (plus direction) selected (not yet active) 

Data type and update
BOOL

Value TRUE
Safety function Safe Direction (plus direction) is selected

Value FALSE
Safety function Safe Direction (plus direction) is not selected
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12.3.16.15 sdiNegativeSelected

NC → PLC <Axis>.safetyInfoChan.in.sdiNegativeSelected
Safety function Safe Direction (minus direction) selected (not yet active) 

Data type and update
BOOL

Value TRUE
Safety function Safe Direction (minus direction) is selected

Value FALSE
Safety function Safe Direction (minus direction) is not selected

12.3.16.16 testStopActive

NC → PLC <Axis>.safetyInfoChan.in.testStopActive
Test stop active 

Data type and update
BOOL

Value TRUE
Test stop active.

Value FALSE
Test stop not active.

12.3.16.17 testStopRequired

NC → PLC <Axis>.safetyInfoChan.in.testStopRequired
Test stop requested 

Data type and update
BOOL

Value TRUE
Test stop required.

Value FALSE
Test stop not required.
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12.3.16.18 slpRangeSelected

NC → PLC <Axis>.safetyInfoChan.in.slpRangeSelected
TRUE: SLP position range 2 selected
FALSE: SLP function area 1 selected

Description
Safely limited position: Limit bit 0 selected

Data type and update
BOOL

Value TRUE
SLP position range 2 selected

Value FALSE
SLP function area 1 selected

12.3.16.19 slpSelectedAndUserAgreement

NC → PLC <Axis>.safetyInfoChan.in.slpSelectedAndUserAgreement
SLP selected and user agreement set 

Data type and update
BOOL

Value TRUE
SLP selected and user agreement set

Value FALSE
SLP not selected or user acknowledgement not set

12.3.16.20 slsLimit

NC → PLC <Axis>.safetyInfoChan.in.slsLimit
SLS speed limitation with 32-bit resolution and sign bit

Data type and update
DInt

Value
SLS speed limitation with 32-bit resolution and sign bit
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12.3.16.21 ss2eActive

NC → PLC <Axis>.safetyInfoChan.in.ss2eActive
Safety function SS2E is active 

Description
Safely limited speed: Limit bit 0 selected

Data type and update
BOOL

Value TRUE
Safety function SS2E is active

Value FALSE
Safety function SS2E is not active

12.3.16.22 ss2esrActive

NC → PLC <Axis>.safetyInfoChan.in.ss2esrActive
Safe Stop 2 Extended Stop and Retract (SS2ESR) is active 

Description
Safely limited speed: Limit Bit1 selected

Data type and update
BOOL

Value TRUE
Safe Stop 2 Extended Stop and Retract (SS2ESR) is active

Value FALSE
Safe Stop 2 Extended Stop and Retract (SS2ESR) is not active

12.3.16.23 acceptanceTestSlpSelected

NC → PLC <Axis>.safetyInfoChan.in.acceptanceTestSlpSelected
Acceptance test SLP selected 

Description
Extended stop and retraction requested

Data type and update
BOOL
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Value TRUE
Acceptance test SLP is selected

Value FALSE
Acceptance test SLP is not selected

12.3.16.24 acceptanceTestModeSelected

NC → PLC <Axis>.safetyInfoChan.in.acceptanceTestModeSelected
Acceptance test mode selected 

Data type and update
BOOL

Value TRUE
Acceptance test mode is selected

Value FALSE
Acceptance test mode is not selected 

12.3.16.25 brakeTest

NC → PLC <Axis>.safetyInfoChan.in.brakeTest
Brake test selected 

Data type and update
BOOL

Value TRUE
Brake test is selected

Value FALSE
Brake test is not selected

12.3.16.26 setpointInput

NC → PLC <Axis>.safetyInfoChan.in.setpointInput
Setpoint specification for drive: from SBT function or from external source (controller) 

Data type and update
BOOL
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Value TRUE
Setpoint specification for drive available: from SBT function or from external source (controller)

Value FALSE
No setpoint specification for drive: from SBT function or from external source (controller)

12.3.16.27 activeBrake

NC → PLC <Axis>.safetyInfoChan.in.activeBrake
TRUE: Test brake 2 active
 FALSE: test brake 1 active 

Data type and update
BOOL

12.3.16.28 brakeTestActive

NC → PLC <Axis>.safetyInfoChan.in.brakeTestActive
Brake test active 

Data type and update
BOOL

Value TRUE
Brake test is active

Value FALSE
Brake test is not active

12.3.16.29 brakeTestResult

NC → PLC <Axis>.safetyInfoChan.in.brakeTestResult
TRUE: Brake test successful
FALSE: brake test with errors 

Data type and update
BOOL
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12.3.16.30 brakeTestCompleted

NC → PLC <Axis>.safetyInfoChan.in.brakeTestCompleted
TRUE: Brake test completed
FALSE: Brake test incomplete

Data type and update
BOOL

Value TRUE
Brake test completed

Value FALSE
Brake test incomplete

12.3.16.31 externalBrakeRequested

NC → PLC <Axis>.safetyInfoChan.in.externalBrakeRequested
TRUE: closed brake
FALSE: open brake

Data type and update
BOOL

Value TRUE
Closed brake

Value FALSE
open brake

12.3.16.32 currentLoadSign

NC → PLC <Axis>.safetyInfoChan.in.currentLoadSign
Current load sign:
TRUE: negative
FALSE: positive 

Data type and update
BOOL

Value TRUE
Current load sign is negative
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Value FALSE
Current load sign is positive

12.3.17 <Axis>.safetyCtrlChan.out

12.3.17.1 testStop

PLC → NC <Axis>.safetyCtrlChan.out.testStop
Forced checking procedure (test stop) selected 

Description
Test stops for extended functions

Data type and update
BOOL

Value TRUE
Forced checking procedure (test stop) is selected

Value FALSE
Forced checking procedure (test stop) is not selected

12.3.17.2 closeBrake

PLC → NC <Axis>.safetyCtrlChan.out.closeBrake
Close internal brake 

Data type and update
BOOL

Value TRUE
Close internal brake

Value FALSE
Do not close internal brake

12.3.17.3 selectBrakeTest

PLC → NC <Axis>.safetyCtrlChan.out.selectBrakeTest
Brake test selected 
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Data type and update
BOOL

Value TRUE
Brake test is selected

Value FALSE
Brake test is not selected 

12.3.17.4 startBrakeTest

PLC → NC <Axis>.safetyCtrlChan.out.startBrakeTest
Starting of the brake test requested 

Data type and update
BOOL

Value TRUE
Starting of the brake test is requested 

Value FALSE
Starting of the brake test is not requested 

12.3.17.5 brakeSelection

PLC → NC <Axis>.safetyCtrlChan.out.brakeSelection
TRUE: Test brake 2 selected
 FALSE: test brake 1 selected 

Data type and update
BOOL

Value TRUE
Test brake 2 is selected

Value FALSE
Test brake 1 is selected

12.3.17.6 selectDirectionOfRotation

PLC → NC <Axis>.safetyCtrlChan.out.selectDirectionOfRotation
TRUE: negative direction selected
FALSE: positive direction selected 
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Description
Direction of rotation

Data type and update
BOOL

Value TRUE
Negative direction is selected

Value FALSE
Positive direction is selected

12.3.17.7 selectTestSequence

PLC → NC <Axis>.safetyCtrlChan.out.selectTestSequence
TRUE: test sequence 2 selected
 FALSE: test sequence 1 selected 

Data type and update
BOOL

Value TRUE
Test sequence 2 is selected

Value FALSE
Test sequence 1 is selected

12.3.17.8 externalBrakeClosed

PLC → NC <Axis>.safetyCtrlChan.out.externalBrakeClosed
TRUE: External brake closed
FALSE: external brake opened 

Data type and update
BOOL

Value TRUE
External brake is closed

Value FALSE
External brake is opened
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12.3.18 <Axis>.coupling.in

12.3.18.1 gantryActive

NC → PLC <Axis>.coupling.in.gantryActive
Gantry: the axis is part of a gantry system 

Data type and update
BOOL

Value TRUE
The gantry axis is part of a gantry group.

Value FALSE
The gantry axis is not part of a gantry group.

12.3.18.2 gantryLeadingActive

NC → PLC <Axis>.coupling.in.gantryLeadingActive
Gantry: the axis is a leading axis 

Data type and update
BOOL

Value TRUE
The axis is a gantry leading axis.

Value FALSE
The axis is not a gantry leading axis.

12.3.18.3 gantrySyncRunReady

NC → PLC <Axis>.coupling.in.gantrySyncRunReady
Gantry: the synchronization run can be started 

Data type and update
BOOL

Value TRUE
Gantry synchronization run ready to start

Value FALSE
Gantry synchronization run not ready to start
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12.3.18.4 gantrySyncOk

NC → PLC <Axis>.coupling.in.gantrySyncOk
Gantry: all axes of the system are synchronized 

Data type and update
BOOL

Value TRUE
All axes of the gantry group are synchronized

Value FALSE
Not all axes of the gantry group are synchronized

12.3.18.5 gantryWarningLimitExceeded

NC → PLC <Axis>.coupling.in.gantryWarningLimitExceeded
Gantry: the warning threshold was exceeded 

Data type and update
BOOL

Value TRUE
The gantry warning limit was exceeded.

Value FALSE
The gantry warning limit was not exceeded.

12.3.18.6 gantryCutOffLimitExceeded

NC → PLC <Axis>.coupling.in.gantryCutOffLimitExceeded
Gantry: the cutoff limit was exceeded 

Data type and update
BOOL

Value TRUE
The gantry cutoff limit was exceeded.

Value FALSE
The gantry cutoff limit was not exceeded.
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12.3.18.7 msActive

NC → PLC <Axis>.coupling.in.msActive 
Main/Sub: coupling is active 

Note
For a main/sub coupling, for the brake control logic of the sub-axis, it is no longer permissible 
that the interface signal <Axis>.basic.in.posCtrlActive (position controller is active) is evaluated, 
as it is no longer set for an active main/sub coupling. Instead, this interface signal must be used.

Data type and update
BOOL, cyclic

Value TRUE
The coupling is active. 

Value FALSE
The coupling is not active. 

More information
• Function Manual Technologies

12.3.18.8 msCompCtrlActive

NC → PLC <Axis>.coupling.in.msCompCtrlActive 
Main/Sub: torque compensatory control is active 

Data type and update
BOOL, cyclic

Value TRUE
Torque compensatory control is active.

Value FALSE
Torque compensatory control is not active.

Corresponds to
• <Axis>.coupling.out.msTorqueComp 

Main/Sub: request switch-on of the torque compensation controller
• MD37254 $MA_MS_TORQUE_CTRL_MODE 

Interconnection torque compensatory controller

More information
• Function Manual Technologies
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12.3.18.9 msSpeedDifferenceCoarseReached

NC → PLC <Axis>.coupling.in.msSpeedDifferenceCoarseReached
Main/Sub: Speed difference is in the coarse tolerance range (MD37270 $MS_VELO_TOL_COARSE) 

Data type and update
BOOL, cyclic

Value TRUE
The speed difference between the main and sub-axis lies within the tolerance specified with 
MD37270.

Value FALSE
The speed difference between the main and sub-axis lies outside the tolerance specified with 
MD37270.

Corresponds to
• <Axis>.coupling.out.msActivate 

Main/Sub: activate coupling
• <Axis>.coupling.in.msSpeedDifferenceFineReached 

Main/Sub: Speed difference is in the fine tolerance range (MD37272 $MS_VELO_TOL_FINE)
• <Axis>.coupling.in.msActive 

Main/Sub: coupling is active
• MD37270 $MA_MS_VELO_TOL_COARSE 

Master-Slave: Velocity tolerance coarse

More information
• Function Manual Technologies

12.3.18.10 msSpeedDifferenceFineReached

NC → PLC <Axis>.coupling.in.msSpeedDifferenceFineReached
Main/Sub: Speed difference is in the fine tolerance range (MD37272 $MS_VELO_TOL_FINE) 

Data type and update
BOOL, cyclic

Value TRUE
The speed difference between the main and sub-axis lies within the tolerance specified with 
MD37272.

Value FALSE
The speed difference between the main and sub-axis lies outside the tolerance specified with 
MD37272.
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Corresponds to
• <Axis>.coupling.out.msTorqueComp 

Main/Sub: request switch-on of the torque compensation controller
• <Axis>.coupling.out.msActivate 

Main/Sub: activate coupling
• <Axis>.coupling.in.msSpeedDifferenceCoarseReached 

Main/Sub: Speed difference is in the coarse tolerance range (MD37270 
$MS_VELO_TOL_COARSE)

• <Axis>.coupling.in.msActive 
Main/Sub: coupling is active

• MD37272 $MA_MS_VELO_TOL_FINE 
Main/Sub: Velocity tolerance fine

More information
• Function Manual Technologies

12.3.18.11 mcsCouplingActive

NC → PLC <Axis>.coupling.in.mcsCouplingActive
MCS coupling: coupling is active 

Data type and update
BOOL, cyclic

Value TRUE
The coupling is active

Value FALSE
The coupling is not active

12.3.18.12 mcsSlaveModeActive

NC → PLC <Axis>.coupling.in.mcsSlaveModeActive
MCS coupling: axis is the following axis 

Data type and update
BOOL, cyclic

Value TRUE
The axis is a slave.

Value FALSE
The axis is not a slave.
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12.3.18.13 mcsMirroringActive

NC → PLC <Axis>.coupling.in.mcsMirroringActive
MCS coupling: mirroring is active 

Data type and update
BOOL, cyclic

Value TRUE
Mirroring is active

Value FALSE
Mirroring is not active

12.3.18.14 mcsOffsetChanged

NC → PLC <Axis>.coupling.in.mcsOffsetChanged
MCS coupling: offset was changed 

Data type and update
BOOL, cyclic

Value TRUE
The offset was changed.

Value FALSE
The offset was not changed.

12.3.18.15 leadingSpindleActive

NC → PLC <Axis>.coupling.in.leadingSpindleActive
Generic coupling: the spindle is the leading spindle

Note
The signal is relevant only in synchronous mode.

Description
• Special cases or errors

If faults occur on the following spindle that cause a withdrawal of the "Controller enable" for 
the following spindle, under certain circumstances, the control may exchange the coupling 
relationship of the following spindle and leading spindle and switch to actual value coupling. 
In this case, the previous leading spindle becomes the new active following spindle (IS 
"Following spindle active ").
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Data type and update
BOOL, cyclic

Value TRUE
Generic coupling: The machine axis is presently active as leading spindle.

Value FALSE
Generic coupling: The machine axis is presently not active as leading spindle.

Corresponds to
• <Axis>.spindle.in.syncModeActive 

Spindle is in synchronous mode
• <Axis>.coupling.in.followingSpindleActive 

Generic coupling: the spindle is the following spindle

More information
• Function Manual Axes and Spindles; Section "Synchronous spindle"

12.3.18.16 followingSpindleActive

NC → PLC <Axis>.coupling.in.followingSpindleActive
Generic coupling: the spindle is the following spindle 

Note
The signal is relevant only in synchronous mode.

Description
With <Axis>.coupling.in.followingSpindleActive == TRUE, the following spindle follows the 
motion of the leading spindle corresponding to the ratio.
• Special cases or errors

If faults occur on the following spindle that cause a withdrawal of the "Controller enable" for 
the following spindle, under certain circumstances, the control may exchange the coupling 
relationship of the following spindle and leading spindle and switch to actual value coupling.

Data type and update
BOOL, cyclic

Value TRUE
Generic coupling: The machine axis is currently being operated as a following spindle.

Value FALSE
Generic coupling: The machine axis is currently not being operated as a following spindle.
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Corresponds to
• <Axis>.spindle.in.syncModeActive

Spindle is in synchronous mode
• <Axis>.coupling.in.leadingSpindleActive

Generic coupling: the spindle is the leading spindle

More information
• Function Manual Axes and Spindles; Section "Synchronous spindle"

12.3.18.17 syncSpindleCtrlMode

NC → PLC <Axis>.coupling.in.syncSpindleCtrlMode
Synchronous spindle coupling: the following spindle is controlled according to the leading spindle: 
0 - setpoint
1 - actual value (MD21310 $MC_COUPLING_MODE_1) 

Note
The signal is relevant only for the active following spindle in synchronous mode.

Description
• Special cases or errors

If faults occur on the following spindle that cause a withdrawal of the "Controller enable" for 
the following spindle, under certain circumstances, the control may exchange the coupling 
relationship of the following spindle and leading spindle and switch to actual value coupling.

Data type and update
BOOL, cyclic

Value TRUE
Synchronous spindle coupling: Actual value coupling active

Value FALSE
Synchronous spindle coupling: Setpoint coupling active

Corresponds to
• <Axis>.spindle.in.syncModeActive 

Spindle is in synchronous mode
• MD21310 $MC_COUPLING_MODE_1 

Coupling type in synchronous spindle operation

More information
• Function Manual Axes and Spindles; Section "Synchronous spindle"
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12.3.18.18 syncCoarseReached

NC → PLC <Axis>.coupling.in.syncCoarseReached
Generic coupling: The difference between actual value and setpoint (position or speed) has reached 
"Tolerance range coarse" (MD37200 $MA_COUPLE_POS_TOL_COARSE, MD37220 $MA_COUPLE_VE‐
LO_TOL_COARSE)

Note
The signal is relevant only for the following spindle in synchronous mode.

Description
• Application example

Clamping of the workpiece in the following spindle at the transfer from the leading spindle: 
The clamping of the workpiece is only initiated by the PLC user program when the spindles 
are running synchronous enough.

Data type and update
BOOL, cyclic

Value TRUE
Generic coupling: The position deviation or velocity difference between the following spindle 
and its leading spindle is within the "Coarse synchronous operation" tolerance band.

Value FALSE
Generic coupling: The position deviation or velocity difference between the following spindle 
and its leading spindle is not within the "Coarse synchronous operation" tolerance band.

Corresponds to
• <Axis>.spindle.in.syncModeActive 

Spindle is in synchronous mode
• MD37200 $MA_COUPLE_POS_TOL_COARSE 

Threshold value for "coarse synchronism"
• MD37220 $MA_COUPLE_VELO_TOL_COARSE 

"Coarse" speed tolerance

More information
• Function Manual Axes and Spindles; Section "Synchronous spindle"

12.3.18.19 syncFineReached

NC → PLC <Axis>.coupling.in.syncFineReached
Generic coupling: Difference between actual value and setpoint (position or speed) has reached "Toler‐
ance range fine" (MD37210 $MA_COUPLE_POS_TOL_FINE, MD37230 $MA_COUPLE_VELO_TOL_FINE) 
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Note
The signal is relevant only for the following spindle in synchronous mode.

Description
• Application example

Clamping of the workpiece in the following spindle at the transfer from the leading spindle: 
The clamping of the workpiece is only initiated by the PLC user program when the spindles 
are running synchronous enough.

Data type and update
BOOL, cyclic

Value TRUE
Generic coupling: The position deviation or velocity difference between the following spindle 
and its leading spindle is within the "Fine synchronous operation" tolerance band.

Value FALSE
Generic coupling: The position deviation or velocity difference between the following spindle 
and its leading spindle is not within the "Fine synchronous operation" tolerance band.

Corresponds to
• <Axis>.spindle.in.syncModeActive 

Spindle is in synchronous mode
• MD37210 $MA_COUPLE_POS_TOL_FINE 

Threshold value for "fine synchronism"
• MD37230 $MA_COUPLE_VELO_TOL_FINE 

"Fine" speed tolerance

More information
• Function Manual Axes and Spindles; Section "Synchronous spindle"

12.3.18.20 syncCoarse2Reached

NC → PLC <Axis>.coupling.in.syncCoarse2Reached
Generic coupling: Synchronism for the actual position control has reached "Tolerance range coarse" 
(MD37202 $MA_COUPLE_POS_TOL_COARSE_2) 

Data type and update
BOOL, cyclic

Value TRUE
Generic coupling: The position deviation or velocity difference between the following spindle 
and its leading spindle is within the "Coarse synchronous operation 2" tolerance band.
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Value FALSE
Generic coupling: The position deviation or velocity difference between the following spindle 
and its leading spindle is outside the "Coarse synchronous operation 2" tolerance band.

Corresponds to
• <Axis>.spindle.in.syncModeActive 

Spindle is in synchronous mode
• MD37202 $MA_COUPLE_POS_TOL_COARSE_2 

Threshold value for "Coarse synchronous operation 2"

More information
• Function Manual Axes and Spindles; Section "Synchronous spindle"

12.3.18.21 syncFine2Reached

NC → PLC <Axis>.coupling.in.syncFine2Reached
Generic coupling: Synchronism for the actual position control has reached "Tolerance range fine" 
(MD37212 $MA_COUPLE_POS_TOL_FINE_2) 

Data type and update
BOOL, cyclic

Value TRUE
Generic coupling: The position deviation or velocity difference between the following spindle 
and its leading spindle is within the "Fine synchronous operation 2" tolerance band.

Value FALSE
Generic coupling: The position deviation or velocity difference between the following spindle 
and its leading spindle is outside the "Fine synchronous operation 2" tolerance band.

Corresponds to
• <Axis>.spindle.in.syncModeActive 

Spindle is in synchronous mode
• MD37212 $MA_COUPLE_POS_TOL_FINE_2 

Threshold value for "Fine synchronous operation 2"

More information
• Function Manual Axes and Spindles; Section "Synchronous spindle"

12.3.18.22 motionOverlaid

NC → PLC <Axis>.coupling.in.motionOverlaid
Generic coupling: additional overlay motions are active for the following spindle (e.g. starting angle 
offset between leading and following spindle) 
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Note
The signal is relevant only for the following spindle in synchronous mode.

Description
Application examples - example for overlaid motion of the following spindle:
• Activating the synchronous mode with a defined angular offset between the following 

spindle and leading spindle
• Activating the synchronous mode for rotating leading spindle
• Changing the ratio while the synchronous mode is active
• Entering a new defined angular offset when the synchronous mode is active
• Traversing the following spindle in the JOG mode with the traversing keys "Plus" / "Minus" or 

the handwheel while synchronous mode is active

Data type and update
BOOL, cyclic

Value TRUE
Generic coupling: The following spindle executes an additional motion component that is 
superimposed on the motion from the coupling with the leading spindle.

Value FALSE
Generic coupling: The following spindle does not traverse through any additional motion 
component or this has been completed.

Corresponds to
• <Axis>.spindle.in.syncModeActive 

Spindle is in synchronous mode

More information
• Function Manual Axes and Spindles; Section "Synchronous spindle"

12.3.18.23 correctionActive

NC → PLC <Axis>.coupling.in.correctionActive
Generic coupling: synchronism override is active 

Data type and update
BOOL, cyclic

Value TRUE
Generic coupling: synchronism override is active.
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Value FALSE
Generic coupling: synchronism override is not active.

12.3.18.24 correctionDone

NC → PLC <Axis>.coupling.in.correctionDone
Generic coupling: run override tracked ($AA_COUP_CORR)

Data type and update
BOOL, cyclic

Value TRUE
Generic coupling: Run override tracked

Value FALSE
Generic coupling: Run override not tracked

Corresponds to
• $AA_COUP_CORR 

12.3.18.25 processActive

NC → PLC <Axis>.coupling.in.processActive
Generic coupling: synchronization is active

Data type and update
BOOL, cyclic

Value TRUE
Generic coupling: Synchronization is active.

Value FALSE
Generic coupling: Synchronization is not active.

12.3.18.26 maxSpeedReached

NC → PLC <Axis>.coupling.in.maxSpeedReached
Generic coupling: the maximum speed has been reached

Data type and update
BOOL, cyclic
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Value TRUE
Generic coupling: The maximum speed was reached.

Value FALSE
Generic coupling: The maximum speed was not reached.

12.3.18.27 maxAccelReached

NC → PLC <Axis>.coupling.in.maxAccelReached
Generic coupling: the maximum acceleration has been reached 

Data type and update
BOOL, cyclic

Value TRUE
Generic coupling: The maximum acceleration was reached.

Value FALSE
Generic coupling: The maximum acceleration was not reached.

12.3.18.28 SpeedThresholdReached

NC → PLC <Axis>.coupling.in.SpeedThresholdReached
Generic coupling: The following spindle has reached or exceeded the speed warning threshold
 

Description
The signal is only relevant when the "Electronic gearbox (EG)" coupling function is active. It is set 
if the velocity of the following axis, reaches or exceeds the velocity alarm threshold, defined with 
MD37550 and MD32000 (= percentage of the maximum axis velocity).

Data type and update
BOOL, cyclic

Value TRUE
Generic coupling: The velocity of the following axis has reached or exceeded the parameterized 
velocity alarm threshold.

Value FALSE
Generic coupling: The velocity of the following axis is below the parameterized velocity alarm 
threshold.
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Corresponds to
• MD37550 $MA_EG_VEL_WARNING 

Threshold value velocity alarm threshold
• MD32000 $MA_MAX_AX_VELO 

Maximum axis velocity

More information
• Function Manual Axes and Spindles; Section "Axis couplings"

12.3.18.29 AccelThresholdReached

NC → PLC <Axis>.coupling.in.AccelThresholdReached
Generic coupling: the following spindle has reached or exceeded the acceleration warning threshold 

Description
The signal is only relevant when the "Electronic gearbox (EG)" coupling function is active. It is set 
if the acceleration of the following axis, reaches or exceeds the acceleration alarm threshold, 
defined with MD37550 and MD32300 (= percentage of the maximum axis acceleration).

Data type and update
BOOL, cyclic

Value TRUE
Generic coupling: The acceleration of the following axis has reached or exceeded the 
parameterized acceleration alarm threshold.

Value FALSE
Generic coupling: The acceleration of the following axis is below the parameterized acceleration 
alarm threshold.

Corresponds to
• MD37550 $MA_EG_VEL_WARNING 

Threshold value velocity alarm threshold
• MD32300 $MA_MAX_AX_ACCEL 

Maximum axis acceleration

More information
• Function Manual Axes and Spindles; Section "Axis couplings"

12.3.18.30 AccelReached

NC → PLC <Axis>.coupling.in.AccelReached
Generic coupling: the following axis has reached or exceeded the minimum value to be displayed for 
"Accelerate axis" (MD37560 $MA_EG_ACC_TOL) 
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The signal is only relevant when the "Electronic gearbox (EG)" coupling function is active. It is set 
if the acceleration of the following axis, reaches or exceeds the acceleration alarm value, 
defined with MD37560 and MD32300.

Data type and update
BOOL, cyclic

Value TRUE
Generic coupling: The acceleration of the following axis has reached or exceeded the 
parameterized acceleration level, at which the acceleration of the axis is displayed.

Value FALSE
Generic coupling: The acceleration of the following axis lies below the parameterized 
acceleration level, at which the acceleration of the axis is displayed.

Corresponds to
• MD37560 $MA_EG_ACC_TOL 

Threshold value for "Axis accelerates"
• MD32300 $MA_MAX_AX_ACCEL 

Maximum axis acceleration

More information
• Function Manual Axes and Spindles; Section "Axis couplings"

12.3.19 <Axis>.coupling.out

12.3.19.1 gantryStartSyncRun

PLC → NC <Axis>.coupling.out.gantryStartSyncRun
Gantry: start synchronization run 

Data type and update
BOOL

Value TRUE
Start gantry synchronization

Value FALSE
No effect
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12.3.19.2 gantryDisableSync

PLC → NC <Axis>.coupling.out.gantryDisableSync
Gantry: disable automatic synchronization 

Data type and update
BOOL

Value TRUE
Disable automatic synchronization gantry

Value FALSE
No effect

12.3.19.3 msActivate

PLC → NC <Axis>.coupling.out.msActivate
Main/Sub: activate coupling

Description
A main-sub coupling can be activated/deactivated for specific axes via this interface signal.
The following conditions must be satisfied for activating/deactivating a main-sub coupling:
• MD37262 = 0: The main-sub coupling is not continuously active.
• <Axis>.basic.in.posCtrlActive == TRUE: Main and sub-axes must be in closed-loop position 

control.
• <Axis>.basic.in.isStationary == 1: Main and sub-axes must be at a standstill.
• <Chan>.basic.in.stateReset == TRUE: The channels of the main and sub-axis must be in the 

"Reset" state.
If a condition is not fulfilled, the coupling will not be activated or deactivated. No alarm appears 
and the state of the coupling remains the same. If, at a later point, all conditions are fulfilled, the 
coupling will be activated or deactivated depending on the state of the signal.

Data type and update
BOOL, cyclic

Edge change 0 → 1
Activating the main-sub coupling is requested.

Edge change 1 → 0
Deactivating the main-sub coupling is requested.
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Corresponds to
• <Chan>.basic.in.stateReset 

Channel state "reset"
• <Axis>.basic.in.isStationary 

The axis has reached the standstill speed range (n<n_min)
• <Axis>.basic.in.posCtrlActive

Position controller is active
• <Axis>.coupling.in.msActive 

Main/Sub: coupling is active
• MD37262 $MA_MS_COUPLING_ALWAYS_ACTIVE 

Permanent main-sub coupling

More information
• Function Manual Technologies

12.3.19.4 msTorqueComp

PLC → NC <Axis>.coupling.out.msTorqueComp
Main/Sub: request switch-on of the torque compensation controller 

Description
The torque compensatory controller can be activated for specific axes via this variable.
Preconditions for activation:
• Input of the supplementary speed setpoint is enabled:

MD37254 $MA_MS_TORQUE_CTRL_MODE[<sub-axis>] = TRUE 
• The "fine" differential speed is reached:

<Axis>.coupling.in.msSpeedDifferenceFineReached == TRUE

Data type and update
BOOL, cyclic

Edge change 0 → 1
Activation of the torque compensatory controller is requested.

Edge change 1 → 0
Deactivation of the torque compensatory controller is requested.
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Corresponds to
• <Axis>.coupling.in.msSpeedDifferenceFineReached

Main/Sub: Speed difference is in the fine tolerance range (MD37272 $MS_VELO_TOL_FINE)
• <Axis>.coupling.in.msCompCtrlActive

Main/Sub: torque compensatory control is active
• MD37254 $MA_MS_TORQUE_CTRL_MODE 

Interconnection torque compensatory controller

More information
• Function Manual Technologies

12.3.19.5 mcsDecouple

PLC → NC <Axis>.coupling.out.mcsDecouple
MCS coupling: request deactivation of coupling 

Data type and update
BOOL, cyclic

Value TRUE
Deactivation of the coupling

Value FALSE
No effect

12.3.19.6 mcsCollisionProtection

PLC → NC <Axis>.coupling.out.mcsCollisionProtection
MCS coupling: collision protection for axis pair 

Data type and update
BOOL, cyclic

Value TRUE
Activate collision protection for the axis pair

Value FALSE
No collision protection for the axis pair

12.3.19.7 syncSpindleResync

PLC → NC <Axis>.coupling.out.syncSpindleResync
Synchronous spindle coupling: Resynchronize: restore programmed offset ($P_COUP_OFFS) 
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Data type and update
BOOL

Value TRUE
Resynchronize

Value FALSE
Do not resynchronize

Corresponds to
• $P_COUP_OFFS

12.3.19.8 syncSpindleSyncDisable

PLC → NC <Axis>.coupling.out.syncSpindleSyncDisable
Synchronous spindle coupling: PLC blocks synchronization movement specified by offset programming 
for following spindle 

Description
When the main run advances to a block with the part program statement 
COUPON(<FS>,<LS>,<offset>), then interface signal 
<Axis>.coupling.out.syncSpindleSyncDisable (disable synchronization) is evaluated for the 
following spindle:
• For <Axis>.coupling.out.syncSpindleSyncDisable == TRUE, only continuous velocity 

synchronism is established. The following spindle does not execute any additional 
movement. The coupling then responds analogously to a 
programmed COUPON(<FS>,<LS>).

• For <Axis>.coupling.out.syncSpindleSyncDisable == FALSE, the axis only moves through the 
position offset.

Data type and update
BOOL, cyclic

Value TRUE
Synchronous spindle coupling: The PLC blocks synchronization motion for the following spindle 
specified by offset programming.

Value FALSE
Synchronous spindle coupling: The PLC does not block synchronization motion for the following 
spindle specified by offset programming.
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Corresponds to
• <Axis>.spindle.in.syncModeActive 

Spindle is in synchronous mode
• <Axis>.coupling.in.syncCoarseReached 

Generic coupling: The difference between actual value and setpoint (position or speed) has 
reached "Tolerance range coarse" (MD37200 $MA_COUPLE_POS_TOL_COARSE, MD37220 
$MA_COUPLE_VELO_TOL_COARSE)

• <Axis>.coupling.in.syncFineReached 
Generic coupling: Difference between actual value and setpoint (position or speed) has 
reached "Tolerance range fine" (MD37210 $MA_COUPLE_POS_TOL_FINE, MD37230 
$MA_COUPLE_VELO_TOL_FINE) 

More information
• Function Manual Axes and Spindles; Section "Synchronous spindle"

12.3.19.9 syncCorrection

PLC → NC <Axis>.coupling.out.syncCorrection
Generic coupling: Request synchronization operation correction 

Data type and update
BOOL

Value TRUE
Track synchronism

Value FALSE
No effect

12.3.19.10 syncResetCorrection

PLC → NC <Axis>.coupling.out.syncResetCorrection 
Generic coupling: Delete synchronization operation correction

Data type and update
BOOL, cyclic

Value TRUE
Reset synchronism correction

Value FALSE
No effect
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12.3.19.11 enableFollowOverlay

PLC → NC <Axis>.coupling.out.enableFollowOverlay
Generic coupling: Enable following axis overlay

Description
This signal is required for the flying synchronization of master and slave axes.
As long as signal <Axis>.coupling.out.enableFollowOverlay stays set to TRUE, the following axis 
selected with EGONSYN will traverse to synchronization in the EG coupling group. If the EG axis 
grouping includes modulo axes, their position values are reduced in the modulo. thereby 
ensuring that they approach the next possible synchronization.
If, for the following axis "Enable following axis overlay" has not been set, the axis does not 
traverse to synchronization. Instead, the program is stopped at the EGONSYN block and the self-
clearing alarm 16771 is signaled.

Data type and update
BOOL, cyclic

Value TRUE
Additional traversing motion can be overlaid on the following axis.

Value FALSE
The following axis cannot be overlaid and traversed.

More information
• Function Manual Axes and Spindles; Section "Axis couplings"

12.3.20 <Axis>.plcCtrl.in

12.3.20.1 plcCtrlActive

NC → PLC <Axis>.plcCtrl.in.plcCtrlActive
Axis is controlled by the PLC 

Data type and update
BOOL, cyclic

Value TRUE
Axis control is transferred to the PLC.

Value FALSE
The axis is controlled by the NC.
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Corresponds to
• <Axis>.plcCtrl.out.requestPlcCtrl 

PLC-controlled grinding axis: enable control by PLC for this axis
• System variable: $AA_SNGLAX_STAT 

Status of the single axis

More information
• Function Manual Axes and Spindles; Section "Positioning axes"

12.3.20.2 stopped

NC → PLC <Axis>.plcCtrl.in.stopped
Axis is stopped 

Description
After stopping, the axis is in the "Single axis is interrupted" status:
$AA_SNGLAX_STAT == 3

Data type and update
BOOL, cyclic

Value TRUE
The PLC controlled axis was stopped due to <Axis>.plcCtrl.out.stop = TRUE.

Value FALSE
The PLC-controlled axis is not stopped.

Corresponds to
• <Axis>.plcCtrl.out.stop 

PLC-controlled axis: stopping the axis along the braking ramp
• <Axis>.plcCtrl.out.requestPlcCtrl 

PLC-controlled grinding axis: enable control by PLC for this axis
• <Axis>.basic.in.posCoarseReached 

The programmed position was reached within the limits "Exact stop coarse" (MD36000 
$MA_STOP_LIMIT_COARSE)

• <Axis>.basic.in.posFineReached 
The programmed position was reached within the limits "Exact stop fine" (MD36150 
$MA_STOP_LIMIT_FINE)

• System variable: $AA_SNGLAX_STAT 
Status of the single axis

• OPI variable: aaSnglAxStat

More information
• Function Manual Axes and Spindles; Section "Positioning axes"
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12.3.20.3 resetDone

NC → PLC <Axis>.plcCtrl.in.resetDone
Axis reset executed 

Description
Reset status:
• The machine data of the axis is reloaded.
• The axis status is at "Single axis in reset":

$AA_SNGLAX_STAT == TRUE
• <Axis>.plcCtrl.in.stopped (axis stop active) == FALSE

Data type and update
BOOL, cyclic

Value TRUE
The PLC-controlled axis is in the reset state.

Value FALSE
The PLC-controlled axis is not in the reset state.

Corresponds to
• <Axis>.plcCtrl.out.reset

PLC-controlled axis: request reset
• <Axis>.plcCtrl.in.stopped 

Axis is stopped
• System variable: $AA_SNGLAX_STAT 

Status of the single axis
• OPI variable: aaSnglAxStat

More information
• Function Manual Axes and Spindles; Section "Positioning axes"

12.3.20.4 plcCtrlPermanent

NC → PLC <Axis>.plcCtrl.in.plcCtrlPermanent
Axis is permanently PLC-controlled 

Data type and update
BOOL, cyclic

Value TRUE
The axis is permanently assigned as PLC axis.
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Value FALSE
The axis is not permanently assigned as PLC axis.

12.3.21 <Axis>.plcCtrl.out

12.3.21.1 assignToChanSelection

PLC → NC <Axis>.plcCtrl.out.assignToChanSelection
Assign NC axis to channel (channel number or 0: neutral axis)

Description
Axis/spindle exchange request
From the PLC user program, via DBB8 an axis/spindle exchange can be requested:
• <Axis>.interchange.out.assignToPlc

From an NC channel to the PLC
• <Axis>.interchange.out.assignToPlc

From the PLC to an NC channel
• <Axis>.plcCtrl.out.assignToChanSelection

From an NC channel to another NC channel

Data type and update
USInt, cyclic

Value
Name of the channel to which the axis/spindle is to be assigned (binary code).
Example: The axis should be assigned to channel B.

Table 12-1 Channel assignment
ChanD ChanC ChanB ChanA
Bit 3 Bit 2 Bit 1 Bit 0
0 0 1 0

Corresponds to
• <Axis>.interchange.in.assignedChanNumber

Number of the channel to which the NC axis is assigned (1..10)
• <Axis>.interchange.in.requested

Axis/spindle interchange requested
• <Axis>.interchange.in.possible

Axis/spindle interchange is possible
• <Axis>.interchange.in.neutralAxis

Neutral axis/spindle

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
Function Manual, 07/2022, A5E51148763B AB 429



• <Axis>.plcCtrl.in.spindleCrtlActive
Axis is "PLC axis/spindle"

• MD20070 $MC_AXCONF_MACHAX_USED
Maschinenachsnummer gültig im Kanal• 

• MD30550 $MA_AXCONF_ASSIGN_MASTER_CHAN
Reset position of channel for the axis interchange

More information
• Function Manual Basic Functions, Section: "Cross-channel axis interchange"

12.3.21.2 chanAssignmentSelection

PLC → NC <Axis>.plcCtrl.out.assignToChanSelection
 Assign NC axis to channel (channel number or 0: neutral axis)

Description
Name of the channel to which the axis/spindle is to be assigned

Data type and update
INT, Cyclic

Value
Name of the channel to which the axis/spindle is to be assigned

Corresponds to
• <Axis>.interchange.in.requested

Axis/spindle interchange requested
• <Axis>.interchange.in.possible

Axis/spindle interchange is possible
• <Axis>.interchange.in.neutralAxis

Neutral axis/spindle
• <Axis>.plcCtrl.in.spindleCrtlActive

Axis is "PLC axis/spindle"
• <Axis>.interchange.in.assignedChanNumber

Number of the channel to which the NC axis is assigned (1..10)
• MD20070 $MC_AXCONF_MACHAX_USED 

Machine axis number valid in channel
• MD30550 $MA_AXCONF_ASSIGN_MASTER_CHAN 

Initial setting of channel for axis interchange

More information
• Function Manual Basic Functions, Section: "Cross-channel axis interchange"

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
430 Function Manual, 07/2022, A5E51148763B AB



12.3.21.3 reset

PLC → NC <Axis>.plcCtrl.out.requestPlcCtrl
PLC-controlled axis: request reset 

Description
NC responses:
• The axis is transitioned into the "Single axis in Reset" status:

$AA_SNGLAX_STAT == TRUE
• Stopped sequences are canceled. 
• Internal axis states are reset.
• Axis specific, machine data active at reset become active.
• Execution is confirmed:

– <Axis>.plcCtrl.in.resetDone (axis reset done) == TRUE
– <Axis>.plcCtrl.in.stopped (axis is stopped) == FALSE

• Result: The axis is in the reset state.

Note
In conjunction with a channel reset, no axial machine data is active for axes controlled from the 
PLC.

Data type and update
BOOL, cyclic

Edge change 0 → 1
PLC-controlled axis: Reset is requested.

Edge change 1 → 0
No effect.

Corresponds to
• <Axis>.plcCtrl.out.requestPlcCtrl 

PLC-controlled grinding axis: enable control by PLC for this axis
• <Axis>.plcCtrl.in.plcCtrlActive 

Axis is controlled by the PLC
• <Axis>.plcCtrl.in.stopped 

Axis is stopped
• System variable: $AA_SNGLAX_STAT 

Status of the single axis
• OPI variable: aaSnglAxStat
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More information
• Function Manual Axes and Spindles; Section "Positioning axes"

12.3.21.4 resume

PLC → NC <Axis>.plcCtrl.out.resume
PLC-controlled axis: continue interrupted traversing motion 

Description
Using the signal, the traversing motion of an axis - controlled from the PLC - which is in the 
"Single axis is interrupted" status ($AA_SNGLAX_STAT = 3), is resumed.
NC responses:
• Checks whether, for the axis, an axis-specific alarm with clearance criterion "CANCELCLEAR" 

or "NCSTARTCLEAR" is present? If so, this is cleared.
• Checks whether axis motion can be resumed? If so, the axis makes the transition into the 

"Single axis is active" state:
$AA_SNGLAX_STAT == 4

• Execution is confirmed:
– <Axis>.basic.in.posCoarseReached (Programmed position was reached within the limits 

"Exact stop coarse") == FALSE
– <Axis>.basic.in.posFineReached (The programmed position was reached within the 

limits "Exact stop fine") == FALSE
– <Axis>.plcCtrl.in.stopped (axis is stopped) == FALSE
– <Axis>.basic.in.traversMinusCommandActive (traverse command in the minus direction 

is active) == TRUE
– <Axis>.basic.in.traversPlusCommandActive (traverse command in the plus direction is 

active) == TRUE
• Result: Traversing motion of the axis is resumed.

Note
The signal is ignored in the following cases:
• The axis is not controlled by the PLC.
• The axis is not in the "Single axis is interrupted" status.
• It is not permissible that axis traversing motion resumes due to an active alarm.

Data type and update
BOOL, cyclic

Edge change 0 → 1
PLC-controlled axis: Resume uninterrupted traversing motion is requested.

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
432 Function Manual, 07/2022, A5E51148763B AB



Edge change 1 → 0
No effect.

Corresponds to
• <Axis>.plcCtrl.out.stop 

PLC-controlled axis: stopping the axis along the braking ramp
• <Axis>.plcCtrl.out.requestPlcCtrl 

PLC-controlled grinding axis: enable control by PLC for this axis
• <Axis>.plcCtrl.in.plcCtrlActive 

Axis is controlled by the PLC
• <Axis>.basic.in.posCoarseReached 

The programmed position was reached within the limits "Exact stop coarse" (MD36000 
$MA_STOP_LIMIT_COARSE)

• <Axis>.basic.in.posFineReached 
The programmed position was reached within the limits "Exact stop fine" (MD36150 
$MA_STOP_LIMIT_FINE)

• <Axis>.plcCtrl.in.stopped 
Axis is stopped

• <Axis>.basic.in.traversMinusCommandActive 
Traverse command in the minus direction is active (MD17900 $MN_VDI_FUNCTION_MASK)

• <Axis>.basic.in.traversPlusCommandActive 
Traverse command in the plus direction is active (MD17900 $MN_VDI_FUNCTION_MASK)

• System variable: $AA_SNGLAX_STAT 
Status of the single axis

• OPI variable: aaSnglAxStat

More information
• Function Manual Axes and Spindles; Section "Positioning axes"

12.3.21.5 stop

PLC → NC <Axis>.plcCtrl.out.stop
PLC-controlled axis: stopping the axis along the braking ramp 

Description
Using the signal, the traversing motion of an axis - controlled from the PLC - can be stopped.
NC responses:
• The axis is braked down to standstill along its deceleration characteristic.
• The axis is transitioned into the "Single axis is interrupted" status:

$AA_SNGLAX_STAT == 3
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• Execution is confirmed:
– <Axis>.basic.in.posCoarseReached (Programmed position was reached within the limits 

"Exact stop coarse") == TRUE
– <Axis>.basic.in.posFineReached (The programmed position was reached within the 

limits "Exact stop fine") == TRUE
– <Axis>.plcCtrl.in.stopped (axis is stopped) == FALSE
– <Axis>.basic.in.traversMinusCommandActive (traverse command in the minus direction 

is active) == FALSE
– <Axis>.basic.in.traversPlusCommandActive (traverse command in the plus direction is 

active) == FALSE
• Result: Axis is stopped.

Note
Following axis movements can only be suppressed when the leading axis stops.
Retraction motion triggered by the "Extended stop and retract" function cannot be stopped.

Data type and update
BOOL, cyclic

Value TRUE
PLC-controlled axis: Braking the axis along a braking ramp is requested.

Value FALSE
PLC-controlled axis: Braking the axis along a braking ramp is not requested.

Corresponds to
• <Axis>.oscillation.out.stopAtNextReversalPoint 

Stop at next reversal point
• <Axis>.plcCtrl.out.requestPlcCtrl 

PLC-controlled grinding axis: enable control by PLC for this axis
• <Axis>.basic.in.posCoarseReached 

The programmed position was reached within the limits "Exact stop coarse" (MD36000 
$MA_STOP_LIMIT_COARSE)

• <Axis>.basic.in.posFineReached 
The programmed position was reached within the limits "Exact stop fine" (MD36150 
$MA_STOP_LIMIT_FINE)

• <Axis>.plcCtrl.in.stopped 
Axis is stopped

• <Axis>.basic.in.traversMinusCommandActive 
Traverse command in the minus direction is active (MD17900 $MN_VDI_FUNCTION_MASK)

• <Axis>.basic.in.traversPlusCommandActive 
Traverse command in the plus direction is active (MD17900 $MN_VDI_FUNCTION_MASK)
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• System variable: $AA_SNGLAX_STAT 
Status of the single axis

• OPI variable: aaSnglAxStat

More information
• Function Manual Axes and Spindles; Section "Positioning axes"

12.3.21.6 requestPlcCtrl

PLC → NC <Axis>.plcCtrl.out.requestPlcCtrl
PLC-controlled grinding axis: enable control by PLC for this axis 

Description
NC responses:
• Checks whether the axis is a main run axis or a neutral axis.
• Checks whether an additional axis may be controlled from the PLC.
• Transfer is confirmed:

– <Axis>.plcCtrl.in.plcCtrlActive (axis is controlled by the PLC) == TRUE
– $AA_SNGLAX_STAT == TRUE

• Result: PLC controls axis.

Data type and update
BOOL, cyclic

Value TRUE
Axis control should be relinquished to the PLC.

Value FALSE
There is no request that axis control is transferred to the PLC.

Corresponds to
• <Axis>.plcCtrl.in.plcCtrlActive 

Axis is controlled by the PLC
• System variable: $AA_SNGLAX_STAT 

Status of the single axis
• OPI variable: aaSnglAxStat

More information
• Function Manual Axes and Spindles; Section "Positioning axes"
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12.3.22 NCK_typeChan
The following table describes the NCK_typeChan data type:

Structure Description
.config Configuration data of the channel
 .registered Channel is registered

.chanActive Channel is active

.chanNumber Channel number
.basic.in (Page 437) General incoming signals from channel
.basic.out (Page 483) General outgoing signals to channel
.gCommandGroup.in 
(Page 518)

Incoming G command group signals

.geoAxis1.in … .geoAx‐
is3.in (Page 519)

Incoming signals of the geometry axis

.geoAxis1.out … .geoAx‐
is3.out (Page 531)

Outgoing signals of the geometry axis

.grinding.in (Page 612) Grinding-specific signals from channel

.grinding.out 
(Page 613)

Grinding-specific signals to channel

.orientationAxis1.in 
… .orientationAxis3.in 
(Page 548)

Incoming signals of the orientation axis

.orientationAxis1.out 
… .orientationAxis3.out 
(Page 559)

Outgoing signals of the orientation axis

.toolMgmt.in (Page 575) Incoming signals for tool management

.toolMgmt.out 
(Page 580)

Outgoing signals for tool management

.auxMDynFuncs.in 
(Page 583)

Incoming signals for dynamic M function decoding

.auxMFuncs.in 
(Page 584)

Incoming signals for M functions [1..5]

.auxSFuncs.in 
(Page 587)

Incoming signals for S functions [1..3]

.auxTFuncs.in 
(Page 589)

Incoming signals for T functions [1..3] 

.auxDFuncs.in 
(Page 592)

Incoming signals for D functions [1..3]

.auxDLFuncs.in 
(Page 594)

Incoming signals for DL functions [1..1]

.auxHFuncs.in 
(Page 596)

Incoming signals for H functions [1..3]

.auxFFuncs.in 
(Page 599)

Incoming signals for F functions [1..6]

.protAreas.in (Page 602) Incoming signals for protection areas [1..10]

.protAreas.out 
(Page 605)

Outgoing signals for protection areas [1..10]
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Structure Description
.nibbelingAndPunch‐
ing.in (Page 614)

Incoming signals for nibbling and punching operations

.nibbelingAndPunch‐
ing.out (Page 615)

Outgoing signals for nibbling and punching operations

.cycles.in (Page 619) Incoming cycle signals

.cycles.out (Page 619) Outgoing cycle signals

.progEvent.in 
(Page 608)

Incoming PROG_EVENT signals

.synActs.in (Page 611) Incoming signals for synchronized actions

.synActs.out (Page 611) Outgoing signals for synchronized actions

12.3.23 <Chan>.basic.in

12.3.23.1 ready

NC → PLC <Chan>.basic.in.ready
Channel is ready 

Description
The channel is ready to execute an NC program and to traverse axes and spindle that are assigned 
to the channel.

Data type and update
BOOL, cyclic

Value TRUE
The channel is ready.

Value FALSE
The channel is not ready.

Corresponds to
• MD11600 $MN_BAG_MASK 

Definition of the mode group response

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"
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12.3.23.2 stateActive

NC → PLC <Chan>.basic.in.stateActive
Channel state "active" 

Description
The signal is set in the following cases:
• An NC program is being executed in the Automatic or MDI mode.
• At least one axis is being traversed in the JOG mode.
Channel states:
• <Chan>.basic.in.stateActive

Channel state "active"
• <Chan>.basic.in.stateInterrupted 

Channel state "interrupted"
• <Chan>.basic.in.stateReset 

Channel state "reset"

Data type and update
BOOL, cyclic

Value TRUE
Channel state == "active"

Value FALSE
Channel state ≠ "active"

Corresponds to
• <Chan>.basic.in.stateInterrupted 

Channel state "interrupted"
• <Chan>.basic.in.stateReset 

Channel state "reset"

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.23.3 stateInterrupted

NC → PLC <Chan>.basic.in.stateInterrupted
Channel state "interrupted" 

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
438 Function Manual, 07/2022, A5E51148763B AB



Description
An interruption can be initiated during execution of an NC program in AUTOMATIC or MDI mode 
or in JOG mode while an axis is traversing as a result of the following events:
• <Chan>.basic.out.ncStop 

Request NC stop
• <Chan>.basic.out.ncStopAxesAndSpindles 

Request NC stop axes and spindles
• <Chan>.basic.out.ncStopBlockEnd 

Request NC stop at the end of the current block
• Programmed stop M00 or M01
• Single block mode
Channel states:
• <Chan>.basic.in.stateActive

Channel state "active"
• <Chan>.basic.in.stateInterrupted 

Channel state "interrupted"
• <Chan>.basic.in.stateReset 

Channel state "reset"

Data type and update
BOOL, cyclic

Value TRUE
Channel state == "interrupted"

Value FALSE
Channel state ≠ "interrupted"

Corresponds to
• <Chan>.basic.out.ncStop 

Request NC stop
• <Chan>.basic.out.ncStopAxesAndSpindles 

Request NC stop axes and spindles
• <Chan>.basic.out.ncStopBlockEnd 

Request NC stop at the end of the current block
• <Chan>.basic.in.stateActive

Channel state "active"
• <Chan>.basic.in.stateReset 

Channel state "reset"

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"
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12.3.23.4 stateReset

NC → PLC <Chan>.basic.in.stateReset
Channel state "reset" 

Description
The signal is set in the following cases:
• End of program reset (M02 / M30)
• Channel reset
• Warm restart (power on)
Channel states:
• <Chan>.basic.in.stateActive

Channel state "active"
• <Chan>.basic.in.stateInterrupted 

Channel state "interrupted"
• <Chan>.basic.in.stateReset 

Channel state "reset"

Data type and update
BOOL, cyclic

Value TRUE
Channel state == "reset"

Value FALSE
Channel state ≠ "reset"

Corresponds to
• <Chan>.basic.in.stateActive

Channel state "active"
• <Chan>.basic.in.stateInterrupted 

Channel state "interrupted"

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.23.5 progStateRunning

NC → PLC <Chan>.basic.in.progStateRunning
Program state "running" 
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Description
The signal is set after the NC program starts with <Chan>.basic.out.ncStart = TRUE.
If execution of the NC program is stopped with <Chan>.basic.out.disableReadIn = TRUE, the 
signal remains set.
The signal is not reset if NC program execution is stopped as a result of the following events:
• A feed disable or spindle disable is active
• <Chan>.basic.out.disableReadIn (read-in disable)
• Feedrate override: 0 %
• A spindle and axis monitoring function responds
• Position setpoints are entered in the NC program for axes in the "follow-up mode," for axes 

without "controller enable," or for "parking axes"
Program states:
• <Chan>.basic.in.progStateAborted 

Program state "aborted"
• <Chan>.basic.in.progStateInterrupted 

Program state "Interrupted"
• <Chan>.basic.in.progStateStopped 

Program state "stopped"
• <Chan>.basic.in.progStateWaiting 

Program state "wait"
• <Chan>.basic.in.progStateRunning 

Program state "running"

Data type and update
BOOL, cyclic

Value TRUE
Program state == "running"

Value FALSE
Program state ≠ "running"

Corresponds to
• <Chan>.basic.out.disableReadIn = TRUE

Request read-in disable
• <Chan>.basic.out.ncStart = TRUE 

Edge change 0 → 1: Request start of the program selected in the channel
• <Chan>.basic.in.progStateAborted 

Program state "aborted"
• <Chan>.basic.in.progStateInterrupted 

Program state "Interrupted"
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• <Chan>.basic.in.progStateStopped 
Program state "stopped"

• <Chan>.basic.in.progStateWaiting 
Program state "wait"

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.23.6 progStateWaiting

NC → PLC <Chan>.basic.in.progStateWaiting
Program state "wait" 

Description
The program state "wait" is entered if WAIT_M or WAIT_E causes the NC program to wait for 
synchronization with an NC program from another channel.
Program states:
• <Chan>.basic.in.progStateAborted 

Program state "aborted"
• <Chan>.basic.in.progStateInterrupted 

Program state "Interrupted"
• <Chan>.basic.in.progStateStopped 

Program state "stopped"
• <Chan>.basic.in.progStateWaiting 

Program state "wait"
• <Chan>.basic.in.progStateRunning 

Program state "running"

Data type and update
BOOL, cyclic

Value TRUE
Program state == "wait"

Value FALSE
Program state ≠ "wait"

Corresponds to
• <Chan>.basic.in.progStateAborted 

Program state "aborted"
• <Chan>.basic.in.progStateInterrupted 

Program state "Interrupted"
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• <Chan>.basic.in.progStateStopped 
Program state "stopped"

• <Chan>.basic.in.progStateRunning 
Program state "running"

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.23.7 progStateStopped

NC → PLC <Chan>.basic.in.progStateStopped
Program state "stopped" 

Description
Events, which lead to the NC program being stopped:
• <Chan>.basic.out.ncStop 

Request NC stop
• <Chan>.basic.out.ncStopAxesAndSpindles 

Request NC stop axes and spindles
• <Chan>.basic.out.ncStopBlockEnd 

Request NC stop at the end of the current block
• Programmed command M00 or M01
• Single block mode
Program states:
• <Chan>.basic.in.progStateAborted 

Program state "aborted"
• <Chan>.basic.in.progStateInterrupted 

Program state "Interrupted"
• <Chan>.basic.in.progStateStopped 

Program state "stopped"
• <Chan>.basic.in.progStateWaiting 

Program state "wait"
• <Chan>.basic.in.progStateRunning 

Program state "running"

Data type and update
BOOL, cyclic

Value TRUE
Program state == "stopped"
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Value FALSE
Program state ≠ "stopped"

Corresponds to
• <Chan>.basic.out.ncStopBlockEnd 

Request NC stop at the end of the current block
• <Chan>.basic.out.ncStop 

Request NC stop
• <Chan>.basic.out.ncStopAxesAndSpindles 

Request NC stop axes and spindles
• <Chan>.basic.in.progStateAborted 

Program state "aborted"
• <Chan>.basic.in.progStateInterrupted 

Program state "Interrupted"
• <Chan>.basic.in.progStateWaiting 

Program state "wait"
• <Chan>.basic.in.progStateRunning 

Program state "running"

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.23.8 progStateInterrupted

NC → PLC <Chan>.basic.in.progStateInterrupted
Program state "interrupted" 

Description
The signal indicates that the interrupted NC program can be continued with NC start 
(<Chan>.basic.out.ncStart) = TRUE).
The "interrupted" state is entered, for example, if the program changes from AUTOMATIC or MDI 
mode to JOG mode in the "stopped" state (<Chan>.basic.in.progStateStopped) == TRUE). After 
a subsequent operating mode change from JOG to AUTOMATIC or MDI, the NC program can 
continue from the interruption point with NC start (<Chan>.basic.out.ncStart) = TRUE).
Program states:
• <Chan>.basic.in.progStateAborted 

Program state "aborted"
• <Chan>.basic.in.progStateInterrupted 

Program state "Interrupted"
• <Chan>.basic.in.progStateStopped 

Program state "stopped"
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• <Chan>.basic.in.progStateWaiting 
Program state "wait"

• <Chan>.basic.in.progStateRunning 
Program state "running"

Data type and update
BOOL, cyclic

Value TRUE
Program state == "interrupted"

Value FALSE
Program state ≠ "interrupted"

Corresponds to
• <Chan>.basic.in.progStateAborted 

Program state "aborted"
• <Chan>.basic.in.progStateInterrupted 

Program state "Interrupted"
• <Chan>.basic.in.progStateStopped 

Program state "stopped"
• <Chan>.basic.in.progStateWaiting 

Program state "wait"
• <Chan>.basic.in.progStateRunning 

Program state "running"

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.23.9 progStateAborted

NC → PLC <Chan>.basic.in.progStateAborted
Program state "aborted" 

Description
The signal is set in the following cases:
• The actual NC program was selected in the channel but has not been started.
• The actual NC program was executed in the channel and aborted with 

<Chan>.basic.out.reset = TRUE (channel reset).
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Program states:
• <Chan>.basic.in.progStateAborted 

Program state "aborted"
• <Chan>.basic.in.progStateInterrupted 

Program state "Interrupted"
• <Chan>.basic.in.progStateStopped 

Program state "stopped"
• <Chan>.basic.in.progStateWaiting 

Program state "wait"
• <Chan>.basic.in.progStateRunning 

Program state "running"

Data type and update
BOOL, cyclic

Value TRUE
Program state == "aborted"

Value FALSE
Program state ≠ "aborted"

Corresponds to
• <Chan>.basic.out.reset 

Reset
• <Chan>.basic.in.progStateInterrupted 

Program state "Interrupted"
• <Chan>.basic.in.progStateStopped 

Program state "stopped"
• <Chan>.basic.in.progStateWaiting 

Program state "wait"
• <Chan>.basic.in.progStateRunning 

Program state "running"

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.23.10 allAxesReferenced

NC → PLC <Chan>.basic.in.allAxesReferenced
All axes (linear and rotary axes) of the channel are referenced 

Description
The spindles of the channel have no effect on this interface signal.
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Data type and update
BOOL, cyclic

Value TRUE
All axes that must be referenced (linear axes and rotary axes) of the channel are referenced.
The machine data:
MD20700 $MC_REFP_NC_START_LOCK (NC start disable without reference point)
is zero.
If two position measuring systems are connected to an axis, that would prevent an NC start, then 
the active one must be referenced so that the axis is considered to have been referenced. 
An NC start command for the part program processing is only accepted when this signal is 
present.
Axes must be referenced if:
MD34110 $MA_REFP_CYCLE_NR _ = -1
and the axis is not in the parked position (position measuring system inactive and controller 
enable canceled).

Value FALSE
One or more axes of the channel that have to be referenced are not referenced.

Corresponds to
• <Axis>.basic.in.enc1Synchronized 

Position measuring system 1 of the machine axis is referenced/synchronized
• <Axis>.basic.in.enc2Synchronized 

Position measuring system 2 of the machine axis is referenced/synchronized

More information
• Function Manual Axes and Spindles; Section "Referencing"

12.3.23.11 ncStartRequested

NC → PLC <Chan>.basic.in.ncStartRequested
NC start is requested 

Data type and update
BOOL

Value TRUE
Start is requested

Value FALSE
No start is requested
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12.3.23.12 ncStopRequested

NC → PLC <Chan>.basic.in.ncStopRequested
NC stop is requested 

Data type and update
BOOL

Value TRUE
Stop is requested

Value FALSE
No stop is requested

12.3.23.13 retraceSupportModeActive

NC → PLC <Chan>.basic.in.retraceSupportModeActive
Continue machining at the contour (RESU): Continue machining on contour after interruption is possible 

Description
Enables continued machining at the contour after an interruption.
The interface signal is set if (<Chan>.basic.out.retraceSupportTraversBackwards) == TRUE
The interface signal is reset if (<Chan>.basic.out.retraceSupportStart) == TRUE

Data type and update
BOOL, cyclic

Value TRUE
Retrace mode is active.

Value FALSE
Retrace mode is not active.

Corresponds to
• <Chan>.basic.out.retraceSupportTraversBackwards 

Continue machining at the contour (RESU): continue machining on contour; request 
"traverse backwards"

• <Chan>.basic.out.retraceSupportStart 
Continue machining at the contour (RESU): Edge change 0 → 1: Continue machining at the 
contour; request "start continue machining at the contour"
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• <Chan>.basic.in.retraceSupportModeActive 
Continue machining at the contour (RESU): Continue machining on contour after 
interruption is possible

• <Chan>.basic.in.retraceSupportActive 
Continue machining at the contour (RESU): machine returns to point of interruption and 
continues from there

More information
• Function Manual Technologies, Section "Continue machining (retrace support)

12.3.23.14 retraceSupportActive

NC → PLC <Chan>.basic.in.retraceSupportActive
Continue machining at the contour (RESU): machine returns to point of interruption and continues from 
there 

Description
The interface signal is set if (<Chan>.basic.out.retraceSupportStart) == TRUE is identified.
The interface signal is reset if the last action block has been completed.

Data type and update
BOOL, cyclic

Value TRUE
Retrace support is active.

Value FALSE
Retrace support is not active.

Corresponds to
• <Chan>.basic.out.retraceSupportTraversBackwards 

Continue machining at the contour (RESU): continue machining on contour; request 
"traverse backwards"

• <Chan>.basic.out.retraceSupportStart 
Continue machining at the contour (RESU): Edge change 0 → 1: Continue machining at the 
contour; request "start continue machining at the contour"

• <Chan>.basic.in.retraceSupportModeActive 
Continue machining at the contour (RESU): Continue machining on contour after 
interruption is possible

• <Chan>.basic.in.retraceSupportActive 
Continue machining at the contour (RESU): machine returns to point of interruption and 
continues from there

More information
• Function Manual Technologies, Section "Continue machining (retrace support)
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12.3.23.15 executionFromExternalActive

NC → PLC <Chan>.basic.in.executionFromExternalActive
Execution from external source is active: (sub)part program is executed directly from flash drive (exam‐
ple) 

Description
A part program (including subprograms) is executed directly on an external drive, e.g. on a flash 
drive.

Data type and update
BOOL

Value TRUE
Execution from an external source is active.

Value FALSE
Execution from an external source is not active.

12.3.23.16 blockSearchActive

NC → PLC <Chan>.basic.in.blockSearchActive
Block search: data acquisition is active 

Data type and update
BOOL, cyclic

Value TRUE
The "block search" function is active. 
It was selected via the user interface and started using the interface signal 
<Chan>.basic.out.ncStart (NC start).

Value FALSE
The "block search" function is not active or the search target has been found.

Corresponds to
• <Chan>.basic.out.ncStart 

Edge change 0 → 1: Request start of the program selected in the channel

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response" > "Block search type 1, 2, and 4" or "Block search type 5 (SERUPRO)"
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12.3.23.17 blockSearchActionActive

NC → PLC <Chan>.basic.in.blockSearchActionActive
Block search: action block is active/being executed 

Data type and update
BOOL, cyclic

Value TRUE
An action block is active / is being executed.

Value FALSE
No action block is active.

Corresponds to
• <Chan>.basic.in.blockSearchLastActionActive

Block search: last action block is active/being executed
• <Chan>.basic.in.blockSearchActive

Block search: data acquisition is active

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response" > "Block search type 1, 2, and 4"

12.3.23.18 blockSearchLastActionActive

NC → PLC <Chan>.basic.in.blockSearchLastActionActive
Block search: last action block is active/being executed 

Description
If the last action block is active, this means that all the action blocks on the NC side have been 
processed and the actions on the PLC side (ASUB, FC) or the operator such as overstore, mode 
change according to JOG/REPOS are possible. This allows the PLC to perform another tool 
change, for example, before the start of the motion.
Action blocks contain the actions collected during "Block search with computation" such as:
• Help function outputs H, M00, M01, M..
• Tool programming T, D, DL
• Spindle programming S value, M3/M4/M5/M19, SPOS
• Feed programming, F

Data type and update
BOOL, cyclic
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Value TRUE
The last action block is active / is being executed.

Value FALSE
The last action block is not active.

Corresponds to
• <Chan>.basic.in.blockSearchActive 

Block search: data acquisition is active

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.23.19 blockSearchApproachActive

NC → PLC <Chan>.basic.in.blockSearchApproachActive
Block search: approach block "Search with calculation at contour" is active 

Data type and update
BOOL, cyclic

Value TRUE
The approach block to continue the NC program for block search, type 2 "Block search with 
calculation at the contour", is active. 

Value FALSE
No approach block is active.

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.23.20 blockSearchSeruproActive

NC → PLC <Chan>.basic.in.blockSearchSeruproActive
Block search via program test (SERUPRO): signal is active until searched block is found, program status 
switches to "Stopped" 

Description
The block search (SERUPRO) can only be activated in AUTOMATIC mode in program state 
"Aborted".

Data type and update
BOOL, cyclic
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Value TRUE
Block search via program test is active
During processing of the blocks as part of the block search (internal channel state: "Program 
test"), the interface signal is set up until the target block is changed to in the main run (program 
state: "stopped").

Value FALSE
Block search via program test is not active
When the target block is changed to in the main run (internal channel state "Program test" is 
deselected; stop condition: "Search target found" is displayed), the interface signal is reset.

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.23.21 m00m01Active

NC → PLC <Chan>.basic.in.m00m01Active
M00 / M01: "programmed stop / conditional stop" is active 

Data type and update
BOOL, cyclic

Value TRUE
The auxiliary function M00 or M01 (program stopped / conditionally stopped) is active.
The block in which the auxiliary function is programmed, is executed and the help functions 
output.
Program state "stopped".

Value FALSE
Auxiliary function M00 or M01 is not active.

Corresponds to
• <Chan>.basic.out.m01

Request activation of program control "Conditional stop" (M01)
• <HmiChan>.basic.in.m01SelectedM01 selected

HMI: program control M01 "conditional stop" is selected

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"
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12.3.23.22 m00m01AssociatedAuxFuncActive

NC → PLC <Chan>.basic.in.m00m01AssociatedAuxFuncActive
M00 / M01: associated auxiliary function "programmed stop / conditional stop" is active 

Description
Selection of "Associated auxiliary function" (M-1) is made via the SINUMERIK Operate user 
interface in the operating area "Automatic" > "Program control" by setting the HMI/PLC interface 
signal <HmiChan>.basic.in.m01AssociatedAuxFuncSelected.
Depending on the value of the FC1 parameter MMCToIf, the interface signal is transferred from 
the basic PLC program to the NC/PLC interface signal <Chan>.basic.out.m01AssociatedAuxFunc:
• "TRUE": Transmission
• "FALSE": No transmission
The default value of the parameter is "TRUE".

Data type and update
BOOL, cyclic

Value TRUE
"Associated help function" is active.

Value FALSE
Associated help function is not active.

Corresponds to
• <HmiChan>.basic.in.m01AssociatedAuxFuncSelected

HMI: M01 associated auxiliary function is selected
• <Chan>.basic.out.m01AssociatedAuxFunc 

Request activation of M0/M1 "Associated auxiliary function"
• MD22254 $MC_AUXFU_ASSOC_M0_VALUE 

Additional M function for program stop
• MD22256 $MC_AUXFU_ASSOC_M1_VALUE 

Additional M function for conditional stop 

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"

12.3.23.23 m02m30Active

NC → PLC <Chan>.basic.in.m02m30Active
M02 / M30: "End of program" is active 
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Description
• In the last part program block of an NC program, it is not permissible to program the following 

functions:
– Auxiliary functions, which initiate a read-in stop
– Programmed spindle speed (S value) to be effective beyond the end of program 

(M02 / M30)
• After a program reset has been completed (M02 / M30), the signal is set to value TRUE. While 

processing a subsequent PROG_EVENT program, the signal is set to FALSE, and after 
completion of the PROG_EVENT program, it is again set to TRUE.

Note
The signal is not suitable to automatically initiate follow-on functions such as tool counting, bar 
feed etc. In order to identify the completion of the previous processing (NC program, ASUB, 
PROG_EVENT, etc.) the end of program command (M02 / M30) must be written to its own 
dedicated part program block. Command (M02 / M30) or the decoded signal of the M function 
can be used as the trigger.

Data type and update
BOOL, cyclic

Value TRUE
End of program M02 / M30 is active.
The interface signal is set after:
• A program reset has been completed (M02, M30 or M17)

Note: If traversing motion is programmed in the block of M02, M30 or M17, then the signal 
is only set after all of the axes have reached their target positions.

• Executed the PROG_EVENT program (PROG_EVENT.SPF) after:
– End of program reset (M02 / M30)
– Channel reset
– Warm restart (power on)
– Output of the last action block after a block search

Value FALSE
End of program M02 / M30 is not active
The interface signal is reset or remains reset:
• after the start and while executing an NC program, asynchronous subprogram (ASUB) or 

PROG_EVENT program.
Note: 
The last signal state is maintained after the start of a block search with calculation in 
"Program test" mode (SERUPRO).

• After a program abort as the result of an alarm.
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• During and after executing a channel reset without executing a PROG_EVENT program.
• During and after control system run-up without executing a PROG_EVENT program.

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response" > "Program mode" > "Event driven program call (PROG_EVENT)"

12.3.23.24 refActive

NC → PLC <Chan>.basic.in.refActive
"Reference point approach" function is active 

Description
Feedback signal for the request to activate referencing:
1. <Chan>.basic.out.refPoint: 0 → 1 (request)
2. <Chan>.basic.in.refActive: 0 → 1 (feedback signal)

Data type and update
BOOL, cyclic

Edge change 0 → 1
Referencing is active.

Edge change 1 → 0
No effect

Corresponds to
• <Chan>.basic.out.refPoint 

Edge change 0 → 1: Request "reference point approach" function

More information
• Function Manual Axes and Spindles; Section "Referencing"

12.3.23.25 orientableToolholderActive

NC → PLC <Chan>.basic.in.orientableToolholderActive
Toolholder with orientation capability is active 

Data type and update
BOOL, cyclic

Value TRUE
The tool carrier with orientation capability is active.
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Value FALSE
The orientable tool carrier is not active.

12.3.23.26 revolutionalFeedrateActive

NC → PLC <Chan>.basic.in.revolutionalFeedrateActive
 

Description
The interface signal indicates that, in AUTOMATIC mode, path or synchronized axes move at 
revolutional feedrate.

Data type and update
BOOL, cyclic

Value TRUE
Revolutional feedrate (G95) is active.

Value FALSE
Revolutional feedrate (G95) is not active.

More information
• Function Manual Axes and Spindles; Section "Feedrates" > "Path feedrate F" > "Type of feed 

G93, G94, G95"

12.3.23.27 handwheelOvrActive

NC → PLC <Chan>.basic.in.handwheelOvrActive
"Handwheel override in automatic" function is active: additional feedrate override for programmed path 
axes 

Description
The handwheel pulses of the 1st geometry axis function as a velocity override on the 
programmed path velocity.
In the following cases, the override is not effective:
• The path axes have reached the programmed target position.
• The distance-to-go has been deleted.
• Reset was initiated.

Data type and update
BOOL, cyclic
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Value TRUE
The "Handwheel override in automatic mode" function is active for the programmed path axes.

Value FALSE
The function "Handwheel override in automatic mode" is not active for the programmed path 
axes.

Corresponds to
• <Chan>.basic.out.deleteDistanceToGo 

Edge change 0 → 1: Delete distance-to-go (channel-specific distance-to-go) is requested

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.23.28 transformationActive

NC → PLC <Chan>.basic.in.transformationActive
Transformation is active 

Description
One of the commands TRANSMIT, TRACYL, TRAANG, or TRAORI has been programmed in the 
channel in the active NC program. The block in question has been processed and the 
corresponding transformation is active.

Data type and update
BOOL, cyclic

Value TRUE
A transformation is active

Value FALSE
No transformation is active.

Corresponds to
• <Chan>.basic.in.transformationActiveNumber 

Number of the active transformation

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"
• Function Manual Technologies
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12.3.23.29 transformationActiveNumber

NC → PLC <Chan>.basic.in.transformationActiveNumber
Number of the active transformation 

Description
If the transformation is active, the interface signal shows the transformer index of the active 
transformation.
Example - program code:
N24100 $MC_TRAFO_TYPE_1=24
N24200 $MC_TRAFO_TYPE_2=513
N24300 $MC_TRAFO_TYPE_3=24

Display in the interface signal:
TRAORI → E_TransformNo=1
TRAORI(2) → E_TransformNo=3

Data type and update
BYTE, cyclic

Value 
Index number of the active transformation in the channel

Corresponds to
• <Chan>.basic.in.transformationActive 

Transformation is active

12.3.23.30 progTestSelected

NC → PLC <Chan>.basic.in.progTestSelected
Program test (PRT) is selected 

Description
When program test (PRT) is active, the machine axes do not move when a block or NC program 
is executed. However, the axis movements are indicated on the user interface by changing 
setpoint position values.
Note
While program test (PRT) is active, all traversing motions of the axes, but not the spindles, take 
place at "Axis disable". 
Note

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
Function Manual, 07/2022, A5E51148763B AB 459



The selection of the program test (PRT) is made via the SINUMERIK Operate user interface in the 
operating area "Automatic" > "Program control" by setting the HMI/PLC interface signal 
<HmiChan>.basic.in.progTestSelected. 

NOTICE
Consistency tool magazine
Because of the axis disable, the assignment of a tool magazine is not changed while the 
program is being tested. The user / machine manufacturer must utilize a suitable PLC user 
program to ensure that the NC-internal tool management and the actual assignment of the tool 
magazine remain consistent.

Data type and update
BOOL, cyclic

Value TRUE
Program test (PRT) is active.

Value FALSE
Program test (PRT) is not active.

Corresponds to
• <Chan>.basic.out.progTest 

Request activation of the program test (PRT)
• <HmiChan>.basic.in.progTestSelected

HMI: Program test (PRT) is selected

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.23.31 allAxesStationary

NC → PLC <Chan>.basic.in.allAxesStationary
All channel axes are stationary and no other traversing motion is active. 

Description
Criterion for "axis stationary": Interpolator end

Data type and update
BOOL, cyclic

Value TRUE
All channel axes are stationary - and no other traversing motion is active.
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Value FALSE
Not all channel axes are stationary - or other traversing motion is presently active.

More information
• Function Manual Basic Functions; Section "Continuous-path mode, exact stop, look ahead" 

> "Exact-stop mode"

12.3.23.32 interruptProcessingActive

NC → PLC <Chan>.basic.in.interruptProcessingActive
Interrupt processing is active 

Note
The interface signal is not set, if an interrupt is handled in a program mode (AUTOMATIC or MDI).

Data type and update
BOOL, cyclic

Value TRUE
Interrupt handling is active.
One or more channels in the mode group are not in the desired operating mode as the result of 
an active interrupt routine.

Value FALSE
Interrupt handling is not active.
All channels are operating in the requested mode.

Corresponds to
• MD11600 $MN_BAG_MASK 

Definition of the mode group response

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.23.33 ncAlarmActive

NC → PLC <Chan>.basic.in.ncAlarmActive
At least one NC alarm is active in the channel 

Data type and update
BOOL, cyclic
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Value TRUE
At least one NC alarm is active in the channel.

Value FALSE
No NC alarm is active in the channel.

Corresponds to
• <Chan>.basic.in.ncAlarmWithStopActive 

At least one NC alarm with machining standstill is active in the channel
• <Nc>.basic.in.ncAlarmActive 

At least one NC alarm is active

More information
• Diagnostics guide

12.3.23.34 ncAlarmWithStopActive

NC → PLC <Chan>.basic.in.ncAlarmWithStopActive
At least one NC alarm with machining standstill is active in the channel 

Data type and update
BOOL, cyclic

Value TRUE
At least one NC alarm with machining stop is active in the channel.

Value FALSE
No NC alarm with machining stop is active in the channel.

Corresponds to
• <Chan>.basic.in.ncAlarmActive

Channel-specific NC alarm active
• <Nc>.basic.in.ncAlarmActive 

At least one NC alarm is active

More information
• Diagnostics guide

12.3.23.35 ncAlarmWithProgStopActive

NC → PLC <Chan>.basic.in.ncAlarmWithProgStopActive
At least one NC alarm with program stop is active in the channel (program progress is blocked) 

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
462 Function Manual, 07/2022, A5E51148763B AB



Data type and update
BOOL, cyclic

Value TRUE
The interface signal signals when progress of the program is blocked by an active alarm. 
This applies to all alarms that are generated with a stop reaction:
• Stop on the path with resetting of the ready signal 
• Axes are braked
• Immediate stop on the path
• Interpreter is stopped, content of IPO buffer is still being processed
• Stop at the end of the block
In addition, alarms are considered that have the following alarm reaction: 
• NC start disable in this channel
• NC start disable in this channel, ASUB starts, where relevant, are permitted
For alarms with this reaction, the interface signal is set only when the alarm has not yet been 
acknowledged and an NC start has been triggered. In this case, the interface signal is set only on 
NC start.
The interface signal is set when the start of an ASUB is denied in this channel because of an NC 
start disable. 
The interface signal is reset as soon as no alarm reactions that have activated the signal are 
active. This depends on the reset conditions of the alarms. 

Value FALSE
No NC alarm with program stop is active in the channel.

Corresponds to
• <Nc>.basic.in.ncAlarmActive 

At least one NC alarm is active
• <Chan>.basic.in.ncAlarmActive 

At least one NC alarm is active in the channel
• <Chan>.basic.in.ncAlarmWithStopActive 

At least one NC alarm with machining standstill is active in the channel

More information
• Diagnostics Manual

12.3.23.36 clcActive

NC → PLC <Chan>.basic.in.clcActive
Clearance control (CLC) is active (compile cycle) 
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Data type and update
BOOL, cyclic

Value TRUE
Clearance control (CLC) is active.

Value FALSE
Clearance control (CLC) is not active.

Corresponds to
• <Chan>.basic.out.deactivateClc 

Clearance control (CLC): Request deactivation (analog to program instruction 
CLC_GAIN=0.0)

• <Chan>.basic.out.clcOvr 
Clearance control (CLC): Request use of the channel-specific feedrate override

• <Chan>.basic.in.clcStopAtLowerLimitActive 
Clearance control (CLC): Traversing motion of the axis has reached lower motion limit and 
has been stopped (MD62505 $MC_CLC_SENSOR_LOWER_LIMIT)

• <Chan>.basic.in.clcStopAtUpperLimitActive 
Clearance control (CLC): Traversing motion of the axis has reached upper motion limit and 
has been stopped (MD62506 $MC_CLC_SENSOR_UPPER_LIMIT)

• <Chan>.basic.in.clcStopAtLowerLimitActive 
Clearance control (CLC): Traversing motion of the axis has reached lower motion limit and 
has been stopped (MD62505 $MC_CLC_SENSOR_LOWER_LIMIT)

• <Chan>.basic.in.clcStopAtUpperLimitActive 
Clearance control (CLC): Traversing motion of the axis has reached upper motion limit and 
has been stopped (MD62506 $MC_CLC_SENSOR_UPPER_LIMIT)

More information
• Function Manual Monitoring and Compensating, Section: "Clearance control"

12.3.23.37 clcStopAtLowerLimitActive

NC → PLC <Chan>.basic.in.clcStopAtLowerLimitActive
Clearance control (CLC): Traversing motion of the axis has reached lower motion limit and has been 
stopped (MD62505 $MC_CLC_SENSOR_LOWER_LIMIT) 

Description
The lower motion limit of the clearance control is set in machine data:
MD62505 $MC_CLC_SENSOR_LOWER_LIMIT
The parameterized limit value can be adapted on a block-specific basis by programming 
CLC_LIM(...) in the part program.
Note
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If, in addition to <Chan>.basic.in.clcStopAtLowerLimitActive, 
<Chan>.basic.in.clcStopAtUpperLimitActive is also simultaneously set, the signal is active as 
follows: "Clearance control (CLC): motion has stopped".

Data type and update
BOOL, cyclic

Value TRUE
The traversing motion of the clearance-controlled axis, generated by the clearance control, has 
reached the lower motion limit and was stopped.

Value FALSE
The traversing motion of the clearance-controlled axis, generated by the clearance control, has 
not reached the lower motion limit.

Corresponds to
• CLC_LIM(...); the control range is limited
• <Chan>.basic.in.clcStopAtUpperLimitActive 

Clearance control (CLC): Traversing motion of the axis has reached upper motion limit and 
has been stopped (MD62506 $MC_CLC_SENSOR_UPPER_LIMIT)

• <Chan>.basic.in.clcStopAtLowerLimitActive
Clearance control (CLC): Traversing motion of the axis has reached lower motion limit and 
has been stopped (MD62505 $MC_CLC_SENSOR_LOWER_LIMIT)

• MD62505 $MC_CLC_SENSOR_LOWER_LIMIT 
Lower clearance control motion limit

More information
• Function Manual Monitoring and Compensating, Section: "Clearance control"

12.3.23.38 clcStopAtUpperLimitActive

NC → PLC <Chan>.basic.in.clcStopAtUpperLimitActive
Clearance control (CLC): Traversing motion of the axis has reached upper motion limit and has been 
stopped (MD62506 $MC_CLC_SENSOR_UPPER_LIMIT) 

Description
The upper motion limit of the clearance control is set in machine data:
MD62506 $MC_CLC_SENSOR_UPPER_LIMIT
The parameterized limit value can be adapted on a block-specific basis by programming 
CLC_LIM(...) in the part program.
Note
If, in addition to <Chan>.basic.in.clcStopAtLowerLimitActive, 
<Chan>.basic.in.clcStopAtUpperLimitActive is also simultaneously set, the signal is active as 
follows: "Clearance control (CLC): motion has stopped".
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Data type and update
BOOL, cyclic

Value TRUE
The traversing motion of the clearance-controlled axis, generated by the clearance control, has 
reached the upper motion limit and was stopped.

Value FALSE
The traversing motion of the clearance-controlled axis, generated by the clearance control, has 
not reached the upper motion limit.

Corresponds to
• CLC_LIM(...); the control range is limited
• <Chan>.basic.in.clcStopAtLowerLimitActive 

Clearance control (CLC): Traversing motion of the axis has reached lower motion limit and 
has been stopped (MD62505 $MC_CLC_SENSOR_LOWER_LIMIT)

• <Chan>.basic.in.clcStopAtUpperLimitActive 
Clearance control (CLC): Traversing motion of the axis has reached upper motion limit and 
has been stopped (MD62506 $MC_CLC_SENSOR_UPPER_LIMIT)

• MD62506 $MC_CLC_SENSOR_UPPER_LIMIT 
Upper clearance control motion limit

More information
• Function Manual Monitoring and Compensating, Section: "Clearance control"

12.3.23.39 disableReadInIgnored

NC → PLC <Chan>.basic.in.disableReadInIgnored
Read-in disable is ignored 

Description
The read-in disable <Chan>.basic.out.disableReadIn is ignored if the following applies:
<Chan>.basic.out.disableReadIn == TRUE AND current block has the status "read-in disable not 
active"

The read-in disable <Chan>.basic.out.disableReadIn is not ignored if the following applies:
<Chan>.basic.out.disableReadIn == FALSE OR 
(<Chan>.basic.out.disableReadIn) == TRUE AND current block has the status "read-in disable 
active")

Blocks for which read-in disable is ignored have the status "read-in disable inactive".
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The following machine data is used to specify that the read-in disable 
<Chan>.basic.out.disableReadIn is to be ignored:
• MD11602 $MN_ASUP_START_MASK, bit 2
• MD20116 $MC_IGNORE_INHIBIT_ASUP
• MD20107 $MC_ PROG_EVENT_IGN_INHIBIT

Data type and update
BOOL, cyclic

Value TRUE
The read-in disable <Chan>.basic.out.disableReadIn is ignored.

Value FALSE
The read-in disable <Chan>.basic.out.disableReadIn is not ignored.

Corresponds to
• <Chan>.basic.in.singleBlockStopIgnored 

Stop at end of block is ignored for single block (SBL)
• MD11602 $MN_ASUP_START_MASK, Bit 2 

Start also permitted if read-in disable is active
• MD20116 $MC_IGNORE_INHIBIT_ASUP 

Execute interrupt program despite read-in disable
• MD20107 $MC_ PROG_EVENT_IGN_INHIBIT 

Prog events ignore read-in disable

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.23.40 singleBlockStopIgnored

NC → PLC <Chan>.basic.in.singleBlockStopIgnored
Stop at end of block is ignored for single block (SBL) 

Description
Stop at block end is ignored during single block (SBL), if the following applies:
<Chan>.basic.out.singleBlock == TRUE (single block) AND actual block has the status "single 
block not active"

Stop at block end is not ignored during single block (SBL), if the following applies:
<Chan>.basic.out.singleBlock == FALSE (single block) OR 
(<Chan>.basic.out.singleBlock) == TRUE (single block) AND actual block has the status "single 
block active")
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The following machine data and commands are used to specify that the stop at block end during 
single block <Chan>.basic.out.singleBlock is to be ignored:
• MD10702 $MN_IGNORE_SINGLEBLOCK_MASK (prevent single-block stop)
• MD20117 $MC_IGNORE_SINGLEBLOCK_ASUB (Execute interrupt program completely 

despite single block)
• MD20106 $MC_PROG_EVENT_IGN_SINGLEBLOCK (prog events ignore single block)
• SBLOF (suppress single block), SBLON (neutral single block suppression)
Blocks for which stop at block end during single block is ignored are designated as "single block 
inactive".

Data type and update
BOOL, cyclic

Value TRUE
Stop at block end is ignored during single block (SBL).

Value FALSE
Stop at block end is not ignored during single block (SBL)

Corresponds to
• <Chan>.basic.out.singleBlock

Request activation of the "Single block processing" (SBL) function
• <Chan>.basic.in.disableReadInIgnored 

Read-in disable is ignored

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.23.41 contourHandwheelAssignedNumber

NC → PLC <Chan>.basic.in.contourHandwheelAssignedNumber
Contour handwheel is active, interface can be interpreted as either bit-coded or binary-coded 

Description
The interface can be interpreted either bit or binary-coded. The definition is realized using 
machine data MD11324.

Data type and update
INT, cyclic
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Value 
Bit coded: maximum 3 handwheels

Bit 2 Bit 1 Bit 0 Value Number of the assigned handwheel
0 0 0 0 No handwheel assignment
0 0 1 1 1
0 1 0 2 2
1 0 0 4 3

Binary coded: maximum 6 handwheels

Bit 2 Bit 1 Bit 0 Value Number of the assigned handwheel
0 0 0 0 No handwheel assignment
0 0 1 1 1
0 1 0 2 2
0 1 1 3 3
1 0 0 4 4
1 0 1 5 5
1 1 0 6 6

Note
At any one time, an axis can only be assigned to one handwheel. If, for bit coding, several 
interface signals are set simultaneously, the following priority applies: "Handwheel 1" before 
"Handwheel 2" before "Handwheel 3".

Corresponds to
• <Chan>.basic.out.contourHandwheelSelection 

Assignment of the contour handwheel 1..6 (or 0 for no selection), either bit or binary-coded 
(MD11324 $MN_HANDWH_VDI_REPRESENTATION)

• MD11324 $MN_HANDWH_VDI_REPRESENTATION 
Representation of the handwheel number at the VDI interface

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.23.42 contourHandwheelDirInverted

NC → PLC <Chan>.basic.in.contourHandwheelDirInverted
Inversion of the direction of rotation of the contour handwheel is active 

Data type and update
BOOL, cyclic
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Value TRUE
Inversion of the direction of rotation of the contour handwheel is active.

Value FALSE
Inversion of the direction of rotation of the contour handwheel is not active.

Corresponds to
• <Chan>.basic.out.contourHandwheelInvertDir

Request reversal of direction of rotation for selected contour handwheel

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.23.43 configuredStopFuncActive

NC → PLC <Chan>.basic.in.configuredStopFuncActive
Configured stop is activated

Data type and update
BOOL

Value TRUE
Configured stop is activated

Value FALSE
The configured stop is not activated

12.3.23.44 configuredStopAtBlockEnd

NC → PLC <Chan>.basic.in.configuredStopAtBlockEnd
Stop at end of block due to configured stop

Data type and update
BOOL

Value TRUE
Stop at end of block due to configured stop

12.3.23.45 singleBlockStopAtBlockEnd

NC → PLC <Chan>.basic.in.singleBlockStopAtBlockEnd
Stop at end of block due to single block
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Data type and update
BOOL

Value TRUE
Stop at end of block due to single block

12.3.23.46 externalProgLanguageModeActive

NC → PLC <Chan>.basic.in.externalProgLanguageModeActive
External programming language mode is active 

Data type and update
BOOL

Value TRUE
External voice mode is active

Value FALSE
External voice mode is not active

12.3.23.47 productionTargetReached

NC → PLC <Chan>.basic.in.productionTargetReached
Number of parts to be produced is reached ($AC_ACTUAL_PARTS == $AC_REQUIRED_PARTS) 

Data type and update
BOOL, cyclic

Value TRUE
The number of machined workpieces (actual workpiece total) is equal to the number of 
workpieces to be machined (required number of workpieces):
$AC_ACTUAL_PARTS == $AC_REQUIRED_PARTS 

Value FALSE
The number of machined workpieces (actual workpiece total) is not equal to the number of 
workpieces to be machined (required number of workpieces):
$AC_ACTUAL_PARTS <> $AC_REQUIRED_PARTS 

Corresponds to
• MD27880 $MC_PART_COUNTER 

Activation of workpiece counters
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More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response" > "Program runtime / workpiece counter" > "Workpiece counter"

12.3.23.48 ptpTraversActive

NC → PLC <Chan>.basic.in.ptpTraversActive
PTP (point-to-point) traversing is active 

Note
The variable is only relevant in JOG mode when transformation is active.

Data type and update
BOOL, cyclic

Edge change 0 → 1
PTP (Point-To-Point) traversing is active.

Edge change 1 → 0
CP (Continuous Path) traversing is active.

Corresponds to
• <Chan>.basic.out.ptpTravers 

Activate point-to-point (PTP) traversing

More information
• Function Manual Technologies

12.3.23.49 toffonActive

NC → PLC <Chan>.basic.in.toffonActive
Online tool length compensation (TOFFON): Function is active (MD19320 TECHNO_FUNCTION_MASK 
bit 29) 

Description
Effective tool length can be changed in real time so that the length changes are also considered 
for changes in orientation of the tool.
Application areas:
• Orientation transformations (TRAORI)
• Orientable tool carrier (TCARR)
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Data type and update
BOOL, cyclic

Value TRUE
Online tool length compensation (TOFF) is active.

Value FALSE
Online tool length compensation (TOFF) is not active.

Corresponds to
• <Chan>.basic.in.toffonMotionActive 

Online tool length compensation (TOFFON): compensation motion is active (MD21194 
TOFF_VELO)

• MD19320 TECHNO_FUNCTION_MASK Bit29

More information
• Function Manual Transformations, Section: "Multi-axis transformations"

12.3.23.50 toffonMotionActive

NC → PLC <Chan>.basic.in.toffonMotionActive
Online tool length compensation (TOFFON): compensation motion is active (MD21194 TOFF_VELO) 

Description
If, for active online tool length compensation (<Chan>.basic.in.toffonActive == TRUE), a 
compensation motion is active, the interface signal is set to TRUE:
<Chan>.basic.in.toffonMotionActive == TRUE

Data type and update
BOOL, cyclic

Value TRUE
Compensation motion active.

Value FALSE
Compensation motion is not active.

Corresponds to
• <Chan>.basic.in.toffonActive 

Online tool length compensation (TOFFON): Function is active (MD19320 
TECHNO_FUNCTION_MASK bit 29)

• MD21194 TOFF_VELO

More information
• Function Manual Transformations, Section: "Multi-axis transformations"
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12.3.23.51 dryRunFeedrateActive

NC → PLC <Chan>.basic.in.dryRunFeedrateActive
Dry run feedrate is active

Data type and update
BOOL

Value TRUE
Dry run feedrate is active

Value FALSE
Dry run feedrate is not active

12.3.23.52 overStoreActive

NC → PLC <Chan>.basic.in.overStoreActive
Overstore is active 

Data type and update
BOOL, cyclic

Value TRUE
Overstore is active

Value FALSE
Overstore is not active

12.3.23.53 reposModeChangeAck

NC → PLC <Chan>.basic.in.reposModeChangeAck
Acknowledgement of the change request of the REPOS approach mode 

Data type and update
BOOL, cyclic

Value TRUE
The acknowledgment of the REPOS mode change is available.
The interface signal detected by the NC <Chan>.basic.out.reposModeActivationRequest 
(activation of the operating mode "REPOS" for requesting the current main execution set) is 
acknowledged if the requested REPOS mode <Chan>.basic.out.reposModeSelection and the 
delay signal <Axis>.basic.out.reposDelay have been accepted in the NC. 
The signal states refer to the actual main run block. 
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Value FALSE
The acknowledgment of the REPOS mode change is not available.
The SERUPRO-ASUB stops automatically before the REPOS and 
<Chan>.basic.out.reposModeActivationRequest (request activation of the "REPOS" mode for 
current main execution set) does not affect SERUPRO approach. 

Value REPOS approach mode
0 No REPOS mode
1 Approach block start point (RMBBL)
2 Approach interruption point (RMIBL)
3 Approach block end point (RMEBL)
4 Approach nearest path point (RMNBL)

Corresponds to
• <HmiChan>.basic.in.reposModeChanged

HMI: REPOS mode change
• <Chan>.basic.out.reposModeSelection

REPOS approach mode:
See the table above for possible values

• <Chan>.basic.out.reposModeActivationRequest 
Request activation of the "REPOS" mode for current main execution block

• <Axis>.basic.out.reposDelay 
REPOS delay is requested

• <Chan>.basic.in.reposModeSelectedNumber
Selected REPOS approach mode:
See the table above for possible values

• <Chan>.basic.in.reposDelayActive 
Delay in REPOS approach mode is active

• <Axis>.basic.in.reposOffsetActive 
REPOS offset is applied to axis

• <Axis>.basic.in.reposOffsetValid
REPOS offset was calculated as valid

• <Axis>.basic.in.reposDelayAck
REPOS delay is acknowledged

• MD11470 $MN_REPOS_MODE_MASK 
Repositioning properties

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"
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12.3.23.54 reposModeSelectedNumber

NC → PLC <Chan>.basic.in.reposModeSelectedNumber
 Selected REPOS approach mode: See the following table for possible values 

Data type and update
USInt, cyclic

Value REPOS approach mode
0 No REPOS mode
1 Approach block start point (RMBBL)
2 Approach interruption point (RMIBL)
3 Approach block end point (RMEBL)
4 Approach nearest path point (RMNBL)

Corresponds to
• <HmiChan>.basic.in.reposModeChanged 

HMI: REPOS mode change
• <Chan>.basic.out.reposModeSelection

REPOS approach mode: 
See the table above for possible values

• <Chan>.basic.out.reposModeActivationRequest 
Request activation of the "REPOS" mode for current main execution block

• <Axis>.basic.out.reposDelay 
REPOS delay is requested

• <Chan>.basic.in.reposModeSelectedNumber 
Selected REPOS approach mode: 

• See the table above for possible values
• <Chan>.basic.in.reposDelayActive 

Delay in REPOS approach mode is active
• <Axis>.basic.in.reposOffsetActive 

REPOS offset is applied to axis
• <Axis>.basic.in.reposOffsetValid

REPOS offset was calculated as valid
• <Axis>.basic.in.reposDelayAck

REPOS delay is acknowledged
• <Chan>.basic.in.reposModeChangeAck 

Acknowledgement of the change request of the REPOS approach mode
• MD11470 $MN_REPOS_MODE_MASK 

Repositioning properties

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response" > "Block search type 5 (SERUPRO)" > "Repositioning (REPOS)"
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12.3.23.55 reposDelayActive

NC → PLC <Chan>.basic.in.reposDelayActive
Delay in REPOS approach mode is active 

Description
All axes currently controlled by this channel have either no REPOS offset or their REPOS offsets 
are not traversed through.

Data type and update
BOOL, cyclic

Value TRUE
A REPOS delay is active.

Value FALSE
A REPOS delay is not active.

Value REPOS approach mode
0 No REPOS mode
1 Approach block start point (RMBBL)
2 Approach interruption point (RMIBL)
3 Approach block end point (RMEBL)
4 Approach nearest path point (RMNBL)

Corresponds to
• <HmiChan>.basic.in.reposModeChanged 

HMI: REPOS mode change
• <Chan>.basic.out.reposModeSelection

REPOS approach mode: 
See the table above for possible values

• <Chan>.basic.out.reposModeActivationRequest 
Request activation of the "REPOS" mode for current main execution block

• <Axis>.basic.out.reposDelay 
REPOS delay is requested

• <Chan>.basic.in.reposModeSelectedNumber 
Selected REPOS approach mode: 
See the table above for possible values

• <Chan>.basic.in.reposDelayActive 
Delay in REPOS approach mode is active

• <Chan>.basic.in.reposModeChangeAck 
Acknowledgement of the change request of the REPOS approach mode

• <Chan>.basic.in.reposModeSelectedNumber 
Selected REPOS approach mode: 
See the table above for possible values
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• <Axis>.basic.in.reposOffsetActive 
REPOS offset is applied to axis

• <Axis>.basic.in.reposOffsetValid
REPOS offset was calculated as valid

• <Axis>.basic.in.reposDelayAck
REPOS delay is acknowledged

• MD11470 $MN_REPOS_MODE_MASK 
Repositioning properties

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.23.56 stopConditionActive

NC → PLC <Chan>.basic.in.stopConditionActive
Stop condition during program execution is active 

Data type and update
BOOL

Value TRUE
The stop condition is active during program execution.

Value FALSE
The stop condition is not active.

12.3.23.57 jogRetractActive

NC → PLC <Chan>.basic.in.jogRetractActive
JOG Retract: selected and active 

Data type and update
BOOL, cyclic

Value TRUE
JOG retract has been selected and is active.

Value FALSE
JOG retract has not been selected.

Corresponds to
• <Chan>.basic.in.jogRetractDataAvailable

JOG Retract: retraction data are available for traversing in the tool direction
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More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.23.58 jogRetractDataAvailable

NC → PLC <Chan>.basic.in.jogRetractDataAvailable
JOG Retract: retraction data are available for traversing in the tool direction 

Description
If the signal state is active, then the JOG retract can be selected (user interface or PI service 
"RETRAC").

Data type and update
BOOL, cyclic

Value TRUE
Retraction data is available for traversing in the tool direction.

Value FALSE
Retraction data is not available for traversing in the tool direction. JOG retract cannot be selected

Corresponds to
• <Chan>.basic.in.jogRetractActive

JOG Retract: selected and active

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.23.59 circularJogTraversActive

NC → PLC <Chan>.basic.in.circularJogTraversActive
"Circular traversing in JOG" is active

Data type and update
BOOL, cyclic

Value TRUE
"Circular traversing in JOG" is active.

Value FALSE
"Circular travel in JOG" is not active.

Corresponds to
• <Chan>.basic.out.circularJogTravers

JOG circular travel
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More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.23.60 asupActive

NC → PLC <Chan>.basic.in.asupActive
Asynchronous subprogram (ASUB) is active 

Note
Also outside block FC9, feedback about a running ASUB is realized using the interface signal.

Data type and update
BOOL, cyclic

Value TRUE
An ASUB is active.

Value FALSE
No ASUB is active.

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response" > "Asynchronous subprograms (ASUBs)"

12.3.23.61 asupSilentActive

NC → PLC <Chan>.basic.in.asupSilentActive
"Silent" ASUB is active: blocks are not displayed on the screen due to DISPLOF 

Description
"Silent" ASUB is active

Data type and update
BOOL, cyclic

Value TRUE
A "silent" ASUB is active.

Value FALSE
No "silent" ASUB is active.
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More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response" > "Asynchronous subprograms (ASUBs)"

12.3.23.62 asupStopStateActive

NC → PLC <Chan>.basic.in.asupStopStateActive
ASUB was stopped by controller before program was completely executed 

Description
The interface signal is only processed in the following states: 
• AUTOMATIC or MDI mode
• Channel state "interrupted"
• Program state "stopped"

Data type and update
BOOL, cyclic

Value TRUE
The ASUB is in the "stopped" state.

Note
The ASUB was stopped by the control system before it was completely executed. 

Value FALSE
The ASUB is not in the "stopped" state.

Note
For the following events, the signal is always set to 0:
• NC start
• Channel reset

More information
• Function Manual Basic Functions; Section "Mode group, channel, program mode, reset 

response" > "Asynchronous subprogram (ASUBs)" > "Function" > "ASUB with REPOSA"
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12.3.23.63 collisionStopActive

NC → PLC <Chan>.basic.in.collisionStopActive
Collision avoidance has triggered stop of traversing movement in the channel 

Data type and update
BOOL, cyclic

Value TRUE
The collision avoidance has triggered a stop of the traversing motion in the channel.

Value FALSE
The collision avoidance has not triggered a stop of the traversing motions in the channel.

More information
• Function Manual Monitoring and Compensating; Section "Collision avoidance"

12.3.23.64 protAreasNotGuaranteed

NC → PLC <Chan>.basic.in.protAreasNotGuaranteed
Protection area monitoring is not guaranteed because monitoring was activated after motion was started 
(not part of collision avoidance CA) 

Data type and update
BOOL

Value TRUE
Protected area monitoring is not guaranteed

12.3.23.65 synActAckRequested

NC → PLC <Chan>.basic.in.synActAckRequested
Synchronized actions: Acknowledgement from NCK is requested (This signal has been removed!) 

Data type and update
BOOL, cyclic

Value TRUE
Acknowledgement from NCK is required

Value FALSE
No acknowledgement from NCK is required
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12.3.24 <Chan>.basic.out

12.3.24.1 disableFeed

PLC → NC <Chan>.basic.out.disableFeed
Activate feed disable in the channel 

Description
• The interface signal is active for all of the geometry, synchronized and positioning axes 

traversing in the channel.
• If the interface signal is set while traversing an axis, the axis is braked down to standstill along 

its braking characteristic. For geometry axes, the axes are braked so that they follow the 
contour. 

• After the interface signal has been reset, traversing motion that was stopped is continued.
• The position control is retained and the following error is eliminated.
• If the interface signal is set, and a request is issued to traverse an axis, the axis is not traversed. 

However, the traverse request is kept. When the interface signal is reset, the traverse request 
is immediately executed, i.e. the axis is traversed.

• The interface signal is active in all modes.

Thread cutting
During various thread cutting operations, the interface signal is not active:

Thread cutting Activation
G33, G34, G35 Not effective
G331, G332 Active
G63 Active

Data type and update
BOOL, cyclic

Value TRUE
Feed disable is active in the channel.

Value FALSE
Feed disable is not active in the channel.

More information
• Function Manual Axes and Spindles; Section "Feedrates" > "Feedrate control" > "Feed disable 

and feed/spindle stop"
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12.3.24.2 retraceSupportTraversBackwards

PLC → NC <Chan>.basic.out.retraceSupportTraversBackwards
Continue machining at the contour (RESU): continue machining on contour; request "traverse back‐
wards" 

Data type and update
BOOL

12.3.24.3 retraceSupportStart

PLC → NC <Chan>.basic.out.retraceSupportStart
Continue machining at the contour (RESU): Edge change 0 → 1: Continue machining at the contour; 
request "start continue machining at the contour" 

Data type and update
BOOL, cyclic

Edge change 0 → 1
RESU: Activate support for retrace

12.3.24.4 singleBlock

PLC → NC <Chan>.basic.out.singleBlock
Request activation of the "Single block processing" (SBL) function 

Description
In AUTOMATIC and MDI modes, the operator must enable processing of each individual part 
program block of the part program selected in the channel by reactivating NC start.

Data type and update
BOOL, cyclic

Value TRUE
A request has been made to activate the "single block" function.

Value FALSE
A request has not been made to activate the "single block" function.

More information
• Function Manual Basic Functions; Section "Mode group, channel, program mode, reset 

response" > "Program control" > "Single block"
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12.3.24.5 m01

PLC → NC <Chan>.basic.out.m01
Request activation of program control "Conditional stop" (M01) 

Description
Program control "Conditional Stop" M01 is selected at the SINUMERIK Operate user interface: 
Operating area "Automatic" > "Program Control" by setting HMI/PLC interface signal 
<HmiChan>.basic.in.m01Selected. 

Data type and update
BOOL, cyclic

Value TRUE
Activation of program control "Conditional Stop" M01 is requested.

Value FALSE
Activation of program control "Conditional Stop" M01 is not requested.

Corresponds to
• <HmiChan>.basic.in.m01Selected

HMI: program control M01 "conditional stop" is selected
• <Chan>.basic.in.m00m01Active

M00 / M01: "programmed stop / conditional stop" is active

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.24.6 dryRunFeedrate

PLC → NC <Chan>.basic.out.dryRunFeedrate
Request dry run feedrate activation (DRY) 

Description
If the channel is in the "Reset" state, at the next NC start, traversing is performed with the 
currently active feedrate when G function G01, G02, G03 are active:
• Edge change 0 → 1: Dry run feedrate
• Edge change 1 → 0: Programmed feedrate

Note
If the programmed feedrate is requested within a G33 block, the programmed feedrate is not 
activated until the end of the block is reached. NC stop is not executed in a G33 block.

Note
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The selection of the dry run feedrate (DRY) is made via the SINUMERIK Operate user interface in 
the operating area "Automatic" > "Program control" by setting the HMI/PLC interface signal 
<HmiChan>.basic.in.dryRunSelected. 

Data type and update
BOOL, cyclic

Edge change 0 → 1
Activation of dry run feedrate (DRY) is requested.

Edge change 1 → 0
Activation of dry run feedrate (DRY) is not requested.

Corresponds to
• <HmiChan>.basic.in.dryRunSelected

HMI: Dry run feedrate (DRY) is selected
• SD42100 $SC_DRY_RUN_FEED 

Dry run feedrate

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response" > "Program control" > "Dry run feedrate"
• Function Manual Axes and Spindles, Section "Feedrates" > "Feedrate control" > "Dry run 

feedrate"

12.3.24.7 refPoint

PLC → NC <Chan>.basic.out.refPoint
Edge change 0 → 1: Request "reference point approach" function 

Description
Acknowledgement signal: <Chan>.basic.in.refActive ("Reference point approach" function is 
active)

Note
Using the axis-specific machine data, the sequence in which the machine axes are referenced for 
channel-specific referencing can be defined:
MD34110 $MA_REFP_CYCLE_NR
When all axes entered in the machine data MD34110 $MA_REFP_CYCLE_NR have reached their 
reference point, the interface signal <Chan>.basic.in.allAxesStationary (all axes of the channel 
are stationary and no further traverse motions are pending) is set.

Data type and update
BOOL, cyclic
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Edge change 0 → 1
The "referencing" function is requested.

Edge change 1 → 0
No effect

Corresponds to
• <Chan>.basic.in.refActive

"Reference point approach" function is active
• <Chan>.basic.in.allAxesStationary 

All channel axes are stationary and no other traversing motion is active.
• MD34110 $MA_REFP_CYCLE_NR 

Axis sequence for channel-specific referencing

More information
• Function Manual Axes and Spindles; Section "Referencing"

12.3.24.8 deactivateClc

PLC → NC <Chan>.basic.out.deactivateClc
Clearance control (CLC): Request deactivation (analog to program instruction CLC_GAIN=0.0) 

Data type and update
BOOL, cyclic

Value TRUE
Activating clearance control (CLC) is requested (analogous to the program instruction 
CLC_GAIN=0.0).

Value FALSE
Activating clearance control (CLC) is not requested.

Corresponds to
• CLC_GAIN=0.0; 

deactivate control loop gain
• <Chan>.basic.in.clcActive 

Clearance control (CLC) is active (compile cycle)

More information
• Function Manual Monitoring and Compensating, Section: "Clearance control"
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12.3.24.9 clcOvr

PLC → NC <Chan>.basic.out.clcOvr
Clearance control (CLC): Request use of the channel-specific feedrate override 

Description
For signal state 1, the channel-specific feedrate override acts on the maximum velocity of the 
clearance control motion (MD62516):
• Override settings < 100%

The velocity limit set in MD62516 for clearance control is appropriately reduced.
• Override settings > 100%

The limit value from MD62516 is active.
Signal state 0 is the maximum velocity of the clearance control motion, independent of the 
override setting.

Data type and update
BOOL, cyclic

Value TRUE
The channel-specific feedrate override <Chan>.basic.out.pathFeedrateOvrFactor is to be active 
for distance control (CLC).

Value FALSE
The channel-specific feedrate override <Chan>.basic.out.pathFeedrateOvrFactor is not to be 
active for distance control (CLC).

Corresponds to
• <Chan>.basic.out.pathFeedrateOvrFactor 

Path feedrate override factors can be specified in binary or gray-coded format (MD12020 
$MN_OVR_FEED_IS_GRAY_CODE)

• <Chan>.basic.out.pathFeedrateOvr 
Path feedrate override is active

• <Chan>.basic.in.clcActive 
Clearance control (CLC) is active (compile cycle)

• MD62516 $MC_CLC_SENSOR_VELO_LIMIT 
Velocity of clearance control motion

More information
• Function Manual Monitoring and Compensating, Section: "Clearance control"

12.3.24.10 blockSearchAckPlcActionDone

PLC → NC <Chan>.basic.out.blockSearchAckPlcActionDone
Block search: Feedback PLC action is completed 
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Note
At the end of the block search, concluding action blocks are executed:
<Chan>.basic.in.blockSearchActionActive (Block search: Last action block is active/being 
executed) == TRUE AND
<Chan>.basic.in.blockSearchLastActionActive (block search: last action block is active/being 
executed) == TRUE
Alarm "10208 Channel <Channel Number> Issue NC start to continue program" notifies that a 
new NC start is required to continue the NC program from the target block.
If other actions are to be executed by the PLC user program prior to the NC start (e.g. tool 
change), by parameterizing the search mode, the output of the alarm can be delayed until the 
following signal is set again:
MD11450 $MN_SEARCH_RUN_MODE = 1

Data type and update
BOOL, cyclic

Value TRUE
The PLC action has been completed.

Value FALSE
The PLC action has not been completed yet.

Corresponds to
• <Chan>.basic.out.ncStart 

Edge change 0 → 1: Request start of the program selected in the channel
• <Chan>.basic.in.blockSearchActionActive

Block search: action block is active/being executed
• <Chan>.basic.in.blockSearchLastActionActive 

Block search: last action block is active/being executed
• <Chan>.basic.in.blockSearchActive 

Block search: data acquisition is active

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"; 
– Section, "Block search, types 1, 2, and 4"
– Section, "Block search type 5 (SERUPRO)"

12.3.24.11 progTest

PLC → NC <Chan>.basic.out.progTest
Request activation of the program test (PRT) 
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Description
When program test (PRT) is active, the machine axes do not move when a block or NC program 
is executed. However, the axis movements are indicated on the user interface by changing 
setpoint position values.

Note
While program test (PRT) is active, all traversing motions of the axes, but not the spindles, take 
place at "Axis disable". 

Note
The selection of the PRT (program test) is made via the SINUMERIK Operate user interface in the 
operating area "Automatic" > "Program control" by setting the HMI/PLC interface signal 
<HmiChan>.basic.in.progTestSelected. 

NOTICE
Consistency between the NC-internal tool management and tool magazines
Because of the axis disable, the assignment of a tool magazine is not changed while the 
program is being tested. The user / machine manufacturer must utilize a suitable PLC user 
program to ensure that the NC-internal tool management and the actual assignment of the tool 
magazine remain consistent.

Data type and update
BOOL, cyclic

Value TRUE
Activation of program test (PRT) is requested.

Value FALSE
Activation of program test (PRT) is not requested.

Corresponds to
• <HmiChan>.basic.in.progTestSelected 

HMI: Program test (PRT) is selected
• <Chan>.basic.in.progTestSelecte

Program test (PRT) is selected

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"; Section "Program test"
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12.3.24.12 pathFeedrateOvrFactor

PLC → NC <Chan>.basic.out.pathFeedrateOvrFactor
Path feedrate override factors can be specified in binary or gray-coded format (MD12020 
$MN_OVR_FEED_IS_GRAY_CODE) 

Description
The override factors can be specified in the binary or Gray-coded format. The control must be 
informed of the used format via the following machine data:
MD12020 $MN_OVR_FEED_IS_GRAY_CODE = <Coding>

Data type and update
BYTE, cyclic

Value in binary coding
With binary coding, the value in the interface corresponds to the override factor.

Binary code Decimal Override factor
0000 0000 0 0.00
0000 0001 1 0.01
0000 0010 2 0.02
0000 0011 3 0.03
000 0100 4 0.04

… … …
0110 0100 100 1.00

… … …
1100 1000 200 2.00

Value in gray coding
The Gray-coded values of the interface are assigned the override factors via the following 
machine data:
MD12030 $MN_OVR_FACTOR_FEEDRATE[ <Switch position> - 1 ] = <Override factor> 

Switch position Gray code Override factor 1)

1 00001 0.00
2 00011 0.01
3 00010 0.02
4 00110 0.04
5 00111 0.06
6 00101 0.08
7 00100 0.10
8 01100 0.20
9 01101 0.30

10 01111 0.40
11 01110 0.50
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Switch position Gray code Override factor 1)

12 01010 0.60
13 01011 0.70
14 01001 0.75
15 01000 0.80
16 11000 0.85
17 11001 0.90
18 11011 0.95
19 11010 1.00
20 11110 1.05
21 11111 1.10
22 11101 1.15
23 11100 1.20
24 10100 1.20
25 10101 1.20
26 10111 1.20
27 10110 1.20
28 10010 1.20
29 10011 1.20
30 10001 1.20
31 10000 1.20

1) Default value
Limitations
• The active override factor is limited internally in the control to 2.00 or 200%.
• The maximum possible override factor can be limited to a value less than 200% with the 

following machine data:
MD12100 $MN_OVR_FACTOR_LIMIT_BIN

Corresponds to
• <Chan>.basic.out.pathFeedrateOvr 

Path feedrate override is active

More information
• Function Manual Axes and Spindles; Section "Feedrates" > "Feedrate control" > "Feedrate 

override from the machine control panel"

12.3.24.13 pathFeedrateOvr

PLC → NC <Chan>.basic.out.pathFeedrateOvr
Path feedrate override is active 
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Description
If the path feedrate override is not active, a value of 1.0 ≙ 100% is used as override factor in the 
control irrespective of the current switch position. The first switch position is an exception. 
Depending on the selected coding, for the first switch position the following applies:
• Binary coding: Override factor = 0
• Gray coding: Override factor = MD12030 $MN_OVR_FACTOR_FEEDRATE[ 0 ]

Data type and update
BOOL, cyclic

Value TRUE
The feedrate override <Chan>.basic.out.pathFeedrateOvrFactor is active.

Value FALSE
The path feedrate override is not active.

Corresponds to
• <Chan>.basic.out.pathFeedrateOvrFactor

Path feedrate override factors can be specified in binary or gray-coded format (MD12020 
$MN_OVR_FEED_IS_GRAY_CODE)

• MD12020 $MN_OVR_FEED_IS_GRAY_CODE 
Path feedrate override switch Gray-coded

• MD12030 $MN_OVR_FACTOR_FEEDRATE 
Evaluation of the path feedrate override switch

More information
• Function Manual Axes and Spindles; Section "Feedrates" > "Feedrate control" > "Feedrate 

override from the machine control panel"

12.3.24.14 pathFeedrateLimit

PLC → NC <Chan>.basic.out.pathFeedrateLimit
Activate tool path feedrate limit (MD12100 $MN_OVR_FACTOR_LIMIT_BIN) 

Data type and update
BOOL

Value TRUE
Activate tool path feedrate limitation

Value FALSE
Do not activate tool path feedrate limitation

Corresponds to
• MD12100
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12.3.24.15 pathRapidTraversOvrFactor

PLC → NC <Chan>.basic.out.pathRapidTraversOvrFactor
Path rapid traverse override factors can be specified in binary or gray-coded format (MD12050 
$MN_OVR_FACTOR_RAPID_TRA) 

Data type and update
BYTE, cyclic

Value in binary coding
With binary coding, the value in the interface corresponds to the override factor.

Binary code Decimal Override factor
0000 0000 0 0.00
0000 0001 1 0.01
0000 0010 2 0.02
0000 0011 3 0.03
000 0100 4 0.04

… … …
0110 0100 100 1.00

… … …
1100 1000 200 2.00

Value in gray coding
The Gray-coded values of the interface are assigned the override factors via the following 
machine data:
MD12050 $MN_OVR_FACTOR_RAPID_TRA[ <Switch position> - 1 ] = <Override factor>

Switch position Gray code Override factor 1)

1 00001 0.00
2 00011 0.01
3 00010 0.02
4 00110 0.04
5 00111 0.06
6 00101 0.08
7 00100 0.10
8 01100 0.20
9 01101 0.30

10 01111 0.40
11 01110 0.50
12 01010 0.60
13 01011 0.70
14 01001 0.75
15 01000 0.80
16 11000 0.85
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Switch position Gray code Override factor 1)

17 11001 0.90
18 11011 0.95
19 11010 1.00
20 11110 1.00
21 11111 1.00
22 11101 1.00
23 11100 1.00
24 10100 1.00
25 10101 1.00
26 10111 1.00
27 10110 1.00
28 10010 1.00
29 10011 1.00
30 10001 1.00
31 10000 1.00

1) Default value
Limitations
• The active override factor is limited internally in the control to 2.00 or 200%.
• The maximum possible override factor can be limited to a value less than 200% with the 

following machine data:
MD12100 $MN_OVR_FACTOR_LIMIT_BIN

Note
The path rapid traverse override is not effective with the following functions when cutting 
threads: G33, G331, G332, G63

Corresponds to
• <Chan>.basic.out.pathRapidTraversOvr 

Path rapid traverse override is active

More information
• Function Manual Axes and Spindles; Section "Feedrates" > "Feedrate control" > "Feedrate 

override from the machine control panel"

12.3.24.16 pathRapidTraversOvr

PLC → NC <Chan>.basic.out.pathRapidTraversOvr
Path rapid traverse override is active 
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Description
If the path rapid traverse override is not active, then irrespective of the current switch position, 
a value of 1.0 ≙ 100% is used as factor in the control. The first switch position is an exception. 
Depending on the selected coding, the following factor is active for the first switch position:
• Binary coding: 0
• Gray coding: MD12050 $MN_OVR_FACTOR_RAPID_TRA[ 0 ]

Data type and update
BOOL, cyclic

Value TRUE
Path rapid traverse override <Chan>.basic.out.pathRapidTraversOvrFactor is active.

Value FALSE
The path rapid traverse override is not active.

Corresponds to
• <Chan>.basic.out.pathRapidTraversOvrFactor 

Path rapid traverse override factors can be specified in binary or gray-coded format 
(MD12050 $MN_OVR_FACTOR_RAPID_TRA)

• MD12020 $MN_OVR_FEED_IS_GRAY_CODE 
Path feedrate override switch Gray-coded

• MD12030 $MN_OVR_FACTOR_FEEDRATE 
Evaluation of the path feedrate override switch

More information
• Function Manual Axes and Spindles; Section "Feedrates" > "Feedrate control" > "Feedrate 

override from the machine control panel"

12.3.24.17 disableReadIn

PLC → NC <Chan>.basic.out.disableReadIn
Request read-in disable 

Description
If the read-in disable is set, the data transfer for the next block is enabled in the interpolator. 

Note
Only active in the AUTOMATIC and MDI modes.

Application:
If the auxiliary functions must be completed (e.g. for the tool change) before the next NC block 
can be processed, the automatic block change must be prevented through the read-in disable.
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Data type and update
BOOL, cyclic

Value TRUE
A request has been made to activate the "read-in disable" function.

Value FALSE
A request has not been made to activate the "read-in disable" function.

Corresponds to
• <Chan>.basic.in.progStateRunning 

Program state running

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.24.18 deleteDistanceToGo

PLC → NC <Chan>.basic.out.deleteDistanceToGo
Edge change 0 → 1: Delete distance-to-go (channel-specific distance-to-go) is requested 

Description
Signal is irrelevant for:
• Positioning axes
• Dwell time
Application example:
Termination of the traversing motion on account of an external signal (e.g. probe)

Data type and update
BOOL, cyclic

Edge change 0 → 1
Delete distance-to-go (channel-specific) is requested.
Geometry axes:
For a rising edge of the signal, the geometry axes currently traversing in the block are brought 
to a standstill along a braking ramp and then the distance-to-go is deleted. Any remaining 
following error is still corrected. The next traversing block is then loaded.
Path axes:
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"Delete distance-to-go" for path axes acts only in the AUTOMATIC mode.

Note
"Delete distance-to-go" causes the next traversing block to be prepared with the new positions. 
After a "Delete distance-to-go", the geometry axes thus follow a different contour to the one 
originally programmed in the NC program.
Traversal to absolute positions (G90) in the block after "Delete distance-to-go" causes at least 
exact approach to the block end position. For incremental traversing (G91), the position 
specified in the NC program is not approached in the following block.

Edge change 1 → 0
No effect

Corresponds to
• <Axis>.basic.out.resetMovement 

Edge change 0 → 1: Axis - "Delete distance-to-go" is requested; Spindle - "Reset" is requested

12.3.24.19 deleteSubProgRepetition

PLC → NC <Chan>.basic.out.deleteSubProgRepetition
Edge change 0 → 1: Delete number of remaining subprogram repetitions 

Data type and update
BOOL

Edge change 0 → 1
Delete remaining repetitions of the UP pass 

Edge change 1 → 0
No effect

12.3.24.20 abortProgLevel

PLC → NC <Chan>.basic.out.abortProgLevel
Edge change 0 → 1: Request to cancel program execution of the current program level (subprogram level, 
ASUB level, data save routine) 

Description
After a program level abort, the calling program of the next higher program level is processed 
further from the call location.
The main program level cannot be aborted with the program level abort, but only with a channel 
reset.
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Data type and update
BOOL, cyclic

Edge change 0 → 1
Request to abort program processing of the actual program level (subprogram level, ASUB level, 
data save routine).

Edge change 1 → 0
Reset of the last request.

Corresponds to
• <Chan>.basic.out.reset 

Channel reset is requested

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.24.21 disableNcStart

PLC → NC <Chan>.basic.out.disableNcStart
Request NC start disable 

Description
If the NC start disable is set, then the start <Chan>.basic.out.ncStart of the NC program selected 
in the channel is ignored.

Note
The NC start disable is not active if the part program is started by the part program 
command START in another channel of the mode group.

Application:
For example to suppress another program execution because there is no lubricant.

Data type and update
BOOL, cyclic

Value TRUE
Activation of the function "NC start disable" is requested.

Value FALSE
Activation of the function "NC start disable" is not requested.
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Corresponds to
• <Chan>.basic.out.ncStart

Edge change 0 → 1: Request start of the program selected in the channel

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.24.22 ncStart

PLC → NC <Chan>.basic.out.ncStart
Edge change 0 → 1: Request start of the program selected in the channel 

Description
• AUTOMATIC mode: The selected NC program is started or continued, or the auxiliary 

functions that were saved during the program interruption are output.
If data is transferred from the PLC to the NC during program state "Program interrupted," this 
data is immediately cleared at NC start.

• MDI mode:
The blocks in the MDI block memory are executed.

Data type and update
BOOL, cyclic

Signal state 0 → 1
Request to start the program selected in the channel.

Signal state 1 → 0
Reset of the last request.

Corresponds to
• <Chan>.basic.out.disableNcStart 

Request NC start disable
• <Chan>.basic.out.ncStop 

Request NC stop
• <Chan>.basic.out.reset 

Channel reset is requested

More information
• Function Manual Basic Functions;

– Section "Mode group, channel, program mode, reset response" > "Program mode" > 
"Channel status"

– Section "Mode group, channel, program mode, reset response" > "Program mode" > 
"Program status"
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12.3.24.23 ncStop

PLC → NC <Chan>.basic.out.ncStop
Request NC stop 

Description
•  AUTOMATIC or MDI mode

Execution of the active part program in the channel is stopped. 
The traversing axes, not spindles, are decelerated to a standstill via the parameterized 
accelerations.
– Channel state: Interrupted
– Program state: Stopped

• JOG mode
In the JOG mode, incompletely traversed incremental paths (INC...) are executed at the next 
NC start <Chan>.basic.out.ncStart.

Note
If data is transferred to the NC after "NC stop" (e.g. tool offsets), the data is taken into account 
with the next NC start.

Data type and update
BOOL, cyclic

Value TRUE
NC stop is requested.

Value FALSE
NC stop is not requested.

Corresponds to
• <Chan>.basic.out.ncStart 

Edge change 0 → 1: Request start of the program selected in the channel
• <Chan>.basic.out.ncStopAxesAndSpindles 

Request NC stop axes and spindles
• <Chan>.basic.in.progStateStopped 

Program state "stopped"
• <Chan>.basic.in.stateInterrupted 

Channel state "interrupted"

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
Function Manual, 07/2022, A5E51148763B AB 501



More information
• Function Manual Basic Functions;

– Section "Mode group, channel, program mode, reset response" > "Program mode" > 
"Channel status"

– Section "Mode group, channel, program mode, reset response" > "Program mode" > 
"Program status"

12.3.24.24 ncStopBlockEnd

PLC → NC <Chan>.basic.out.ncStopBlockEnd
Request NC stop at the end of the current block 

Description
The actual block is executed to the end of the block. Program execution is then stopped:
• Channel state: "Interrupted"
• Program state: "Stopped"

Data type and update
BOOL, cyclic

Value TRUE
NC stop at the end of the current block is requested.

Value FALSE
NC stop at the end of the current block is not requested.

Corresponds to
• <Chan>.basic.out.ncStart 

Edge change 0 → 1: Request start of the program selected in the channel
• <Chan>.basic.out.ncStop 

Request NC stop
• <Chan>.basic.out.ncStopAxesAndSpindles 

Request NC stop axes and spindles
• <Chan>.basic.in.progStateStopped 

Program state "stopped"
• <Chan>.basic.in.stateInterrupted 

Channel state "interrupted"
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More information
• Function Manual Basic Functions;

– Section "Mode group, channel, program mode, reset response" > "Program mode" > 
"Channel status"

– Section "Mode group, channel, program mode, reset response" > "Program mode" > 
"Program status"

12.3.24.25 ncStopAxesAndSpindles

PLC → NC <Chan>.basic.out.ncStopAxesAndSpindles
Request NC stop axes and spindles 

Description
•  AUTOMATIC or MDI mode

Execution of the active part program in the channel is stopped. 
The traversing axes and spindles are braked down to standstill with the parameterized 
acceleration rates.
– Channel state: Interrupted
– Program state: Stopped

• JOG mode
In the JOG mode, incompletely traversed incremental paths (INC...) are executed at the next 
NC start <Chan>.basic.out.ncStart.

Note
If data is transferred to the NC after "NC stop" (e.g. tool offsets), the data is taken into account 
with the next NC start.

Data type and update
BOOL, cyclic

Value TRUE
NC stop is requested.

Value FALSE
NC stop is not requested.

Corresponds to
• <Chan>.basic.out.ncStart 

Edge change 0 → 1: Request start of the program selected in the channel
• <Chan>.basic.out.ncStop 

Request NC stop
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• <Chan>.basic.in.progStateStopped 
Program state "stopped"

• <Chan>.basic.in.stateInterrupted 
Channel state "interrupted"

• <Chan>.basic.in.progStateStopped 
Program state "stopped"

More information
• Function Manual Basic Functions;

– Section "Mode group, channel, program mode, reset response" > "Program mode" > 
"Channel status"

– Section "Mode group, channel, program mode, reset response" > "Program mode" > 
"Program status"

12.3.24.26 suppressDisableNcStart

PLC → NC <Chan>.basic.out.suppressDisableNcStart
Request suppression of NC start disable 

Data type and update
BOOL

Value TRUE
Suppress start disable

Value FALSE
Do not suppress start disable

12.3.24.27 configuredStopFunc

PLC → NC <Chan>.basic.out.configuredStopFunc
Activate configured stop

Data type and update
BOOL

Value TRUE
Activate configured stop
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12.3.24.28 reset

PLC → NC <Chan>.basic.out.reset
Channel reset is requested 

Description
Responses:
• All traversing axes and spindles are decelerated without contour violation to zero speed 

according to their acceleration curves. 
• All channel-specific reset positions become active.
• All alarms of the channel, other than Power On alarms, are deleted.
• Channel state: "Reset" (<Chan>.basic.in.stateReset == TRUE)
• Program state of an active NC program: "Aborted" (<Chan>.basic.in.progStateAborted) == 

TRUE)

Note
After a channel reset from the PLC user program, before a new action can be requested in the 
channel, e.g. NC start or axis interchange, the system must wait for the channel state "reset" to 
be indicated at the NC/PLC interface:
<Chan>.basic.in.stateReset == TRUE

Data type and update
BOOL, cyclic

Value TRUE
Channel reset is requested.

Value FALSE
Channel reset is not requested.

Corresponds to
• <ModeGroup>.basic.out.reset 

Mode group reset
• <Chan>.basic.out.ncStart 

Edge change 0 → 1: Request start of the program selected in the channel
• <Chan>.basic.out.ncStop 

Request NC stop
• <Chan>.basic.in.progStateAborted 

Program state "aborted"
• <Chan>.basic.in.stateReset 

Channel state "reset"
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More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.24.29 pathFixedFeedrateSelection

PLC → NC <Chan>.basic.out.pathFixedFeedrateSelection
Activate fixed feedrate 1..4 (or 0 for no selection) for path/geometry axes. With interface signals, fixed 
feedrate is activated in AUTOMATIC mode instead of programmed feedrate or configured JOG speeds. 

Description
With the interface signals, in the AUTOMATIC mode, instead of the programmed feedrate or the 
configured JOG velocities, the fixed feedrate - parameterized using machine data - is activated.
The fixed feedrates are parameterized using the following machine data:
• Linear axes: MD12202 $MN_PERMANENT_FEED
• Rotary axes: MD12204 $MN_PERMANENT_ROT_AX_FEED

Note
• The fixed feedrate is not used for:

– Spindles
– Positioning axes
– Tapping

• The fixed feedrate is always interpreted as linear feedrate. Switchover to linear feedrate is 
performed internally in the control system even when revolutional feedrate is active.

Data type and update
INT, cyclic

Value 
0: Fixed feedrate not selected
1 … 4: Fixed feedrate 1 to 4

Corresponds to
• MD12200 $MN_RUN_OVERRIDE_0 

Traversing behavior when override 0
• MD12202 $MN_PERMANENT_FEED 

Fixed feedrates for linear axes
• MD12204 $MN_PERMANENT_ROT_AX_FEED 

Fixed feedrates for rotary axes
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More information
• Function Manual Axes and Spindles; Section "Feedrates" > "Feedrate control" > "Feedrate 

control" > "Fixed feedrate values"

12.3.24.30 ptpTravers

PLC → NC <Chan>.basic.out.ptpTravers
Activate point-to-point (PTP) traversing 

Description
Using this signal, in JOG mode, you can switch between Cartesian path movement (CP) and the 
Cartesian PTP travel.

Note
The variable is only relevant in JOG mode when transformation is active.

Data type and update
BOOL, cyclic

Edge change 0 → 1
Activate PTP (Point-To-Point) travel.

Edge change 1 → 0
Activate CP (Continuous-Path) travel.

Corresponds to
• <Chan>.basic.in.ptpTraversActive 

PTP (point-to-point) traversing is active

More information
• Function Manual Technologies

12.3.24.31 handwheelOffsetDrf

PLC → NC <Chan>.basic.out.contourHandwheelInvertDir
Request reversal of direction of rotation for selected contour handwheel 

Description
With handwheel offset (DRF), an axis-specific offset can be applied in AUTOMATIC and MDI 
modes using a handwheel.
Note
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The selection of the handwheel offset (DRF) is made via the SINUMERIK Operate user interface 
in the operating area "Automatic" > "Program control" by setting the HMI/PLC interface signal 
<HmiChan>.basic.in.handwheelOffsetDrfSelected. 

Data type and update
BOOL, cyclic

Value TRUE
Activation of handwheel offset (DRF) is requested.

Value FALSE
Activation of handwheel offset (DRF) is not requested.

Corresponds to
• <HmiChan>.basic.in.handwheelOffsetDrfSelected 

HMI: Handwheel offset (DRF) is selected

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.24.32 contourHandwheelSelection

PLC → NC <Chan>.basic.out.contourHandwheelSelection
Assignment of the contour handwheel 1..6 (or 0 for no selection), either bit or binary-coded (MD11324 
$MN_HANDWH_VDI_REPRESENTATION) 

Description
The interface can be interpreted either bit or binary-coded. The definition is realized using 
machine data MD11324.

Data type and update
INT, cyclic

Value
Bit coded: maximum 3 handwheels

Bit 2 Bit 1 Bit 0 Value Number of the assigned handwheel
0 0 0 0 No handwheel assignment
0 0 1 1 1
0 1 0 2 2
1 0 0 4 3

Binary coded: maximum 6 handwheels

Bit 2 Bit 1 Bit 0 Value Number of the assigned handwheel
0 0 0 0 No handwheel assignment
0 0 1 1 1
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Bit 2 Bit 1 Bit 0 Value Number of the assigned handwheel
0 1 0 2 2
0 1 1 3 3
1 0 0 4 4
1 0 1 5 5
1 1 0 6 6

Note
At any one time, an axis can only be assigned to one handwheel. If, for bit coding, several 
interface signals are set simultaneously, the following priority applies: "Handwheel 1" before 
"Handwheel 2" before "Handwheel 3". 

Corresponds to
• <Chan>.basic.in.contourHandwheelActiveNumber

Contour handwheel is active, interface can be interpreted as either bit-coded or binary-coded
• MD11324 $MN_HANDWH_VDI_REPRESENTATION 

Representation of the handwheel number at the VDI interface

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.24.33 contourHandwheelSim

PLC → NC <Chan>.basic.out.contourHandwheelSim
Activation of the contour handwheel simulation 

Description
During simulation, the feedrate is no longer defined by the contour handwheel, but traversing 
occurs with the programmed feedrate on the contour. When deactivated, the actual traversing 
motion is braked along the braking ramp.

Note
Simulation is only active in AUTOMATIC mode and can only be activated when the contour 
handwheel is activated.

Data type and update
BOOL, cyclic

Value TRUE
Activate contour handwheel simulation.

Value FALSE
Deactivate contour handwheel simulation.
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Corresponds to
• <Chan>.basic.out.contourHandwheelSimInvertDir 

When the contour handwheel is simulated, it moves along the contour in the direction 
opposite to the programmed direction

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.24.34 contourHandwheelInvertDir

PLC → NC <Chan>.basic.out.contourHandwheelInvertDir
Request reversal of direction of rotation for selected contour handwheel 

Note
The interface signal must only be changed when the axis is stationary.

Data type and update
BOOL, cyclic

Value TRUE
A request has been made to invert the direction of rotation of the contour handwheel.

Value FALSE
A request has not been made to invert the direction of rotation of the contour handwheel.

Corresponds to
• <Chan>.basic.in.contourHandwheelDirInverted 

Inversion of the direction of rotation of the contour handwheel is active

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.24.35 contourHandwheelSimInvertDir

PLC → NC <Chan>.basic.out.contourHandwheelSimInvertDir
When the contour handwheel is simulated, it moves along the contour in the direction opposite to the 
programmed direction

Data type and update
BOOL

Value TRUE
When the contour handwheel is simulated, it moves along the contour in the direction opposite 
to the programmed direction
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12.3.24.36 m01AssociatedAuxFunc

PLC → NC <Chan>.basic.out.m01AssociatedAuxFunc
Request activation of M0/M1 "Associated auxiliary function" 

Description
Selection of "Associated auxiliary function" (M-1) is made via the SINUMERIK Operate user 
interface in the operating area "Automatic" > "Program control" by setting the HMI/PLC interface 
signal <HmiChan>.basic.in.m01AssociatedAuxFuncSelected.

Data type and update
BOOL, job-controlled

Value TRUE
Activation of "Associated help function" is requested.

Value FALSE
Activation of "Associated help function" is not requested.

Corresponds to
• <HmiChan>.basic.in.m01AssociatedAuxFuncSelected 

HMI: M01 associated auxiliary function is selected
• <Chan>.basic.in.m00m01AssociatedAuxFuncActive 

M00 / M01: associated auxiliary function "programmed stop / conditional stop" is active
• MD22254 $MC_AUXFU_ASSOC_M0_VALUE 

Additional M function for program stop
• MD22256 $MC_AUXFU_ASSOC_M1_VALUE 

Additional M function for conditional stop

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC" > "Associated 

auxiliary functions"

12.3.24.37 circularJogTravers

PLC → NC <Chan>.basic.out.circularJogTravers
Request "Circular traversing in JOG" (SD42690 to 42694 $SC_JOG_CIRCLE_...) 

Description
As soon as the function is active (see <Chan>.basic.in.circularJogTraversSelected), the machine 
operator can simultaneously traverse the two geometry axes of the active plane along an arc 
using the traversing keys or handwheel.
Application
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This function is used for machine tools that are exclusively operated manually.

Note
The following preconditions applying for the "Circular travel in JOG" function:
• The "Circular travel in JOG" function can be activated only in the JOG mode.

The function cannot be activated if the machine functions JOG-REPOS and JOG-REF are 
active.

• The axes that participate in traversing must be referenced.
• The active plane must not be inclined.

Data type and update
BOOL, cyclic

Value TRUE
The "Circular travel in JOG" function is requested.

Value FALSE
The "Circular travel in JOG" function is not requested.

Corresponds to
• <Chan>.basic.in.circularJogTraversSelected 

JOG circular travel active
• SD42690 to 42694 $SC_JOG_CIRCLE_…

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.24.38 reposModeSelection

PLC → NC <Chan>.basic.out.reposModeSelection
REPOS approach mode: 
See the following table for possible values

Data type and update
INT, cyclic

Value REPOS approach mode
0 No REPOS mode
1 Approach block start point (RMBBL)
2 Approach interruption point (RMIBL)
3 Approach block end point (RMEBL)
4 Approach nearest path point (RMNBL)
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Corresponds to
• <HmiChan>.basic.in.reposModeChanged 

HMI: REPOS mode change
• <Chan>.basic.out.reposModeActivationRequest 

Request activation of the "REPOS" mode for current main execution block
• <Axis>.basic.out.reposDelay

REPOS delay is requested
• <Chan>.basic.in.reposModeChangeAck 

Acknowledgement of the change request of the REPOS approach mode
• <Chan>.basic.in.reposModeSelectedNumber

Selected REPOS approach mode: 
See the table above for possible values

• <Chan>.basic.in.reposDelayActive
Delay in REPOS approach mode is active

• <Axis>.basic.in.reposOffsetActive
REPOS offset is applied to axis

• <Axis>.basic.in.reposOffsetValid
REPOS offset was calculated as valid

• <Axis>.basic.in.reposDelayAck
REPOS delay is acknowledged

• MD11470 $MN_REPOS_MODE_MASK 
Repositioning properties

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.24.39 reposModeActivationRequest

PLC → NC <Chan>.basic.out.reposModeActivationRequest
Request activation of the "REPOS" mode for current main execution block 

Data type and update
BOOL, cyclic

Edge change 0 → 1
Request to activate the "REPOS" function for the current main run block.
The following become active:
• <Chan>.basic.out.reposModeSelection 

REPOS approach mode
• <Axis>.basic.out.reposDelay

REPOS delay is requested
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Edge change 1 → 0
Reset of the last request.

Value REPOS approach mode
0 No REPOS mode
1 Approach block start point (RMBBL)
2 Approach interruption point (RMIBL)
3 Approach block end point (RMEBL)
4 Approach nearest path point (RMNBL)

Corresponds to
• <HmiChan>.basic.in.reposModeChanged 

HMI: REPOS mode change
• <Chan>.basic.out.reposModeSelection 

REPOS approach mode: 
See the table above for possible values

• <Axis>.basic.out.reposDelay
REPOS delay is requested

• <Chan>.basic.in.reposModeChangeAck 
Acknowledgement of the change request of the REPOS approach mode

• <Chan>.basic.in.reposModeSelectedNumber
Selected REPOS approach mode: 
See the table above for possible values

• <Chan>.basic.in.reposDelayActiv
Delay in REPOS approach mode is active

• <Axis>.basic.in.reposOffsetActive
REPOS offset is applied to axis

• <Axis>.basic.in.reposOffsetValid
REPOS offset was calculated as valid

• <Axis>.basic.in.reposDelayAck
REPOS delay is acknowledged

• MD11470 $MN_REPOS_MODE_MASK 
Repositioning properties

More information
• Function Manual Basic Functions; 

– Section "Continuous-path mode, exact stop, LookAhead" > "Smoothing and repositioning 
(REPOS)"

– Section "Mode group, channel, program mode, reset response" > "Repositioning (REPOS)"
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12.3.24.40 enableGoToStart

PLC → NC <Chan>.basic.out.enableGoToStart
Request GOTOS enable (jump to the beginning of the current program) 

Data type and update
BOOL, cyclic

Value TRUE
A request has been made to enable GOTOS (return jump to the program start) in the channel.

Value FALSE
A request has not been made to enable GOTOS (return jump to the program start) in the channel.
NC program execution is continued with the next command following GOTOS.

Corresponds to
• MD27850 $MC_PROG_NET_TIMER_MODE 

Impact of the program runtime net counter
• MD27860 $MC_PROCESSTIMER_MODE 

Activation of the program runtime measurement
• MD27880 $MC_PART_COUNTER 

Activation of the workpiece counters 

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response" > "Program mode" > "Program jumps" > "Return to start of program"

12.3.24.41 geoAxesTraversBcsWcsSelection

PLC → NC <Chan>.basic.out.geoAxesTraversBcsWcsSelection
Coordinate system selection for manual traversing and handwheel superimposition (DRF) of geo axes: 
0 - not selected
1 - BCS
2 - WCS
3 - TCS 

Description
Selection: Coordinate system for Cartesian manual traversing and handwheel override in 
automatic mode in the tool direction (DRF)
Selection of the coordinate system for:
• Cartesian manual traversing of the geometry axes in the tool direction (TCS)
• Handwheel override of the geometry axes in the AUTOMATIC mode in the tool direction (DRF)
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Data type and update
BYTE, cyclic

Value 
0: The function is not selected
1: Manual traversing of the geometry axes in the basic coordinate system (BCS)
2: Manual traversing of the geometry axes in the workpiece coordinate system (WCS)
3: Manual traversing or handwheel override (DRF) of the geometry axes in the workpiece 
coordinate system (WCS)

More information
• Function Manual Basic Functions, Section:

– "Axes, coordinate systems, frames" > "Coordinate systems" > "Additive offsets" > "DRF 
offset"

– Function Manual for PLC
• Function Manual Transformations, Section:

– "Kinematics transformation"

12.3.24.42 enableProtAreas

PLC → NC <Chan>.basic.out.enableProtAreas
Release protection areas (not part of collision avoidance CA) 

Data type and update
BOOL

Value TRUE
Enable protection areas

Value FALSE
Do not enable protection areas

12.3.24.43 updateSynActLocks

PLC → NC <Chan>.basic.out.updateSynActLocks
Request update of lock signals for synchronized action (This signals has been removed) 

Data type and update
BOOL

Value TRUE
Request disabling of synchronized actions
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Value FALSE
No request

12.3.24.44 lockAllSynActs

PLC → NC <Chan>.basic.out.lockAllSynActs
Lock all unprotected synchronized actions (MD11500 $MN_PREVENT_SYNACT_LOCK; MD21240 
$MN_PREVENT_SYNACT_LOCK_CHAN) 

Data type and update
BOOL

Value TRUE
Locks all synchronized actions that are not protected

Value FALSE
No effect

12.3.24.45 skipBlockLevel0 - skipBlockLevel9

PLC → NC <Chan>.basic.out.skipBlockLevel0..9
Request activation of the function for hiding a part program block (skip, SKP) for level 0..9

Description
For multiple consecutive skip blocks, the blocks are only skipped if the interface signal was 
already present before the first skip block of the block sequence was decoded. 
The selection of "Skip block" (SKP) is made via the SINUMERIK Operate user interface in the 
operating area "Automatic" > "Program control" by setting the HMI/PLC interface signal 
<HmiChan>.basic.in.skipBlockLevel0..9 

Note
We recommend that the interface signal is already set before the NC program starts.

Data type and update
BOOL, cyclic

Value TRUE
Activation of "Skip Block" (SKP) is requested.

Value FALSE
Activation of "Skip Block" (SKP) is not requested.
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Corresponds to
• <HmiChan>.basic.in.skipBlockLevel0..9 

Skipping a part program block (Skip, SKP) of skip level 0..9 is selected

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.25 <Chan>.gCommandGroup.in

12.3.25.1 activeValues[x]

NC → PLC <Chan>.gCommandGroup.in.activeValues
Internal numbers of the currently active G command of the G group 1..64 

Description
The G command displayed in the BCD format or its mnemonic identifier is active in the specified 
G group.
• Special case

For a value of 0, no G command or mnemonic identifier of the G group is active. 
• Basic setting after POWER ON

After Power On, the value zero, i.e. active G group undefined, is transferred for all G groups.
• Part program end or abort

After part program end or abort, the last active G command is retained.
• NC START

After NC START the values of the eight G groups specified in the following machine data are 
overwritten in accordance with the default setting set via the machine data as well as the 
values programmed in the part program:
MD22510 $MC_GCODE_GROUPS_TO_PLC 

Note
In contrast to auxiliary functions, G commands are not output to the PLC subject to 
acknowledgment, i.e. processing of the part program is continued immediately after the G 
command output.

Note
• The active G functions of the group, for each programming of a G function or a mnemonic 

identifier (e.g. SPLINE), are updated.
• G functions within a G group are output as binary value, starting with 1. A G function with 

the value 0 means that for this G group, no G function is active.
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Data type and update
ARRAY[1..64] of BYTE, cyclic

Value 
• G group 1: Internal number of the active G command
• G group 2: Internal number of the active G command
• …
• G group 64: Internal number of the active G command

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"
• A complete list of the G groups, G commands and their internal numbers can be found in: 

Programming Manual Fundamentals; Section "Tables" > "G commands"

12.3.25.2 g00Active

NC → PLC <Chan>.gCommandGroup.in.g00Active
G00 rapid traverse is active 

Data type and update
BOOL

Value TRUE
G function G00 is active

Value FALSE
G function G00 is not active

12.3.26 <Chan>.geoAxis1.in

12.3.26.1 handwheelAssignedNumber

NC → PLC <Chan>.geoAxis1.in.handwheelAssignedNumber
Number of the assigned handwheel 1..6 (or 0 for no selection), either bit or binary-coded (MD11324 
$MN_HANDWH_VDI_REPRESENTATION) 

Description
The interface can be interpreted either bit or binary-coded. The definition is realized using 
machine data MD11324.
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Data type and update
INT, cyclic

Value 
Bit coded: maximum 3 handwheels

Bit 2 Bit 1 Bit 0 Value Number of the assigned handwheel
0 0 0 0 No handwheel assignment
0 0 1 1 1
0 1 0 2 2
1 0 0 4 3

Binary coded: maximum 6 handwheels

Bit 2 Bit 1 Bit 0 Value Number of the assigned handwheel
0 0 0 0 No handwheel assignment
0 0 1 1 1
0 1 0 2 2
0 1 1 3 3
1 0 0 4 4
1 0 1 5 5
1 1 0 6 6

Note
At any one time, an axis can only be assigned to one handwheel. If, for bit coding, several 
interface signals are set simultaneously, the following priority applies: "Handwheel 1" before 
"Handwheel 2" before "Handwheel 3".

Corresponds to
• <Chan>.geoAxis1.out.handwheelSelection 

Assign handwheel 1..6 (or 0 for no selection) of the geometry axis, either bit or binary-coded 
(MD11324 $MN_HANDWH_VDI_REPRESENTATION)

• MD11324 $MN_HANDWH_VDI_REPRESENTATION 
Representation of the handwheel number at the VDI interface

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.26.2 handwheelDirInverted

NC → PLC <Chan>.geoAxis1.in.handwheelDirInverted
Inversion of the direction of rotation of the handwheel assigned to the geometry axis is active 
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Data type and update
BOOL, cyclic

Value TRUE
Inversion of the direction of rotation of the handwheel assigned to the geometry axis is active.

Value FALSE
Inversion of the direction of rotation of the handwheel assigned to the geometry axis is not 
active.

Corresponds to
• <Chan>.geoAxis1.out.handwheelInvertDir

Request inversion of the direction of rotation for handwheel assigned to the geometry axis

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.26.3 traversMinusRequest

NC → PLC <Chan>.geoAxis1.in.traversMinusRequest
Traversing in minus direction for geometry axis is requested 

Description
Depending on the mode selected, the traverse request is initiated in different ways:
• JOG mode

"Plus" or "Minus" traversing key
• REF mode

Traversing key that initiates traversing motion in the direction of the reference point.
• AUTOMATIC or MDI mode

A program block with a traversing operation is executed for a geometry axis.

Data type and update
BOOL, cyclic

Value TRUE
For the geometry axis, a traverse request in the negative axis direction is pending.

Value FALSE
There is no traverse request available for the geometry axis.
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Corresponds to
• <Chan>.geoAxis1.out.traversKeyMinus 

Request signal for "Minus" traversing key for geometry axis (for traversing in minus axis 
direction)

• <Chan>.geoAxis1.out.traversKeyPlus
Request signal for "Plus" traversing key for geometry axis (for traversing in plus axis direction)

• <Chan>.geoAxis1.in.traversMinusCommand 
Traverse command in minus direction for geometry axis is active (MD17900 
$MN_VDI_FUNCTION_MASK)

• <Chan>.geoAxis1.in.traversPlusCommand 
Traverse command in plus direction for geometry axis is active (MD17900 
$MN_VDI_FUNCTION_MASK)

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.26.4 traversPlusRequest

NC → PLC <Chan>.geoAxis1.in.traversPlusRequest
Traversing in plus direction for geometry axis is requested  

Description
Depending on the mode selected, the traverse request is initiated in different ways:
• JOG mode

"Plus" or "Minus" traversing key
• REF mode

Traversing key that initiates traversing motion in the direction of the reference point.
• AUTOMATIC or MDI mode

A program block with a traversing operation is executed for a geometry axis.

Data type and update
BOOL, cyclic

Value TRUE
For the geometry axis, a traverse request in the positive axis direction is pending.

Value FALSE
There is no traverse request available for the geometry axis.
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Corresponds to
• <Chan>.geoAxis1.out.traversKeyMinus 

Request signal for "Minus" traversing key for geometry axis (for traversing in minus axis 
direction)

• <Chan>.geoAxis1.out.traversKeyPlus
Request signal for "Plus" traversing key for geometry axis (for traversing in plus axis direction)

• <Chan>.geoAxis1.in.traversMinusCommand 
Traverse command in minus direction for geometry axis is active (MD17900 
$MN_VDI_FUNCTION_MASK)

• <Chan>.geoAxis1.in.traversPlusCommand 
Traverse command in plus direction for geometry axis is active (MD17900 
$MN_VDI_FUNCTION_MASK)

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.26.5 traversMinusCommand

NC → PLC <Chan>.geoAxis1.in.traversPlusRequest
Traversing in plus direction for geometry axis is requested  

Description
Depending on the setting of MD17900, bit 0, the traverse command is already output if a 
"Traverse request" is active (bit 0 = FALSE) or only if the axis is actually traversing (bit 0 = TRUE).
Application example
Releasing the axis clamp when the traverse command is identified.

Note
For axes where clamping is not released until a traverse command is detected, the continuous-
path mode (G64) is not possible.

Data type and update
BOOL, cyclic

Value TRUE
There is a traverse request for the geometry axis or the geometry axis is traversing in the 
negative axis direction.

Value FALSE
There is not a traverse request for the geometry axis or the geometry axis is not traversing.
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Corresponds to
• <Chan>.geoAxis1.out.traversKeyMinus 

Request signal for "Minus" traversing key for geometry axis (for traversing in minus axis 
direction)

• <Chan>.geoAxis1.out.traversKeyPlus 
Request signal for "Plus" traversing key for geometry axis (for traversing in plus axis direction)

• <Chan>.geoAxis1.in.traversMinusRequest
Traversing in minus direction for geometry axis is requested

• <Chan>.geoAxis1.in.traversPlusRequest
Traversing in plus direction for geometry axis is requested 

• MD17900 $MN_VDI_FUNCTION_MASK 
Setting for VDI signals

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.26.6 traversPlusCommand

NC → PLC <Chan>.geoAxis1.in.traversPlusCommand
Traverse command in plus direction for geometry axis is active (MD17900 $MN_VDI_FUNCTION_MASK) 

Description
Depending on the setting of MD17900, bit 0, the traverse command is already output if a 
"Traverse request" is active (bit 0 = FALSE) or only if the axis is actually traversing (bit 0 = TRUE).
Application example
Releasing the axis clamp when the traverse command is identified.

Note
For axes where clamping is not released until a traverse command is detected, the continuous-
path mode (G64) is not possible.

Data type and update
BOOL, cyclic

Value TRUE
There is a traverse request for the geometry axis or the geometry axis is traversing in the positive 
axis direction.

Value FALSE
There is not a traverse request for the geometry axis or the geometry axis is not traversing.
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Corresponds to
• <Chan>.geoAxis1.out.traversKeyMinus 

Request signal for "Minus" traversing key for geometry axis (for traversing in minus axis 
direction)

• <Chan>.geoAxis1.out.traversKeyPlus 
Request signal for "Plus" traversing key for geometry axis (for traversing in plus axis direction)

• <Chan>.geoAxis1.in.traversMinusRequest
Traversing in minus direction for geometry axis is requested

• <Chan>.geoAxis1.in.traversPlusRequest
Traversing in plus direction for geometry axis is requested 

• MD17900 $MN_VDI_FUNCTION_MASK 
Setting for VDI signals

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.26.7 inc1Active

NC → PLC <Chan>.geoAxis1.in.inc1Active
Traversing of the geometry axis by 1 increment on request is active 

Description
Depending on the machine function, the response when actuating the traversing key or the 
handwheel differs.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the geometry axis is active.

Value FALSE
The machine function to manually traverse the geometry axis is not active.

Corresponds to
• <Chan>.geoAxis1.out.inc1

Traversing of the geometry axis by 1 increment on request is active
• <Chan>.geoAxis1.out.inc10

Traversing of the geometry axis by 10 increments on request is active
• <Chan>.geoAxis1.out.inc100

Traversing of the geometry axis by 100 increment on request is active
• <Chan>.geoAxis1.out.inc1000

Traversing of the geometry axis by 1 000 increments on request is active
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• <Chan>.geoAxis1.out.inc10000
Traversing of the geometry axis by 10 000 increments on request is active

• <Chan>.geoAxis1.out.incVar
Activate traversing of the geometry axis by user-defined number of increments on request

• <Chan>.geoAxis1.out.contManualTravers
Activate continuous traversing of the geometry axis (normal)

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.26.8 inc10Active

NC → PLC <Chan>.geoAxis1.in.inc10Active
Traversing of the geometry axis by 10 increments on request is active 

Description
Depending on the machine function, the response when actuating the traversing key or the 
handwheel differs.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the geometry axis is active.

Value FALSE
The machine function to manually traverse the geometry axis is not active.

Corresponds to
• <Chan>.geoAxis1.out.inc1

Traversing of the geometry axis by 1 increment on request is active
• <Chan>.geoAxis1.out.inc10

Traversing of the geometry axis by 10 increments on request is active
• <Chan>.geoAxis1.out.inc100

Traversing of the geometry axis by 100 increment on request is active
• <Chan>.geoAxis1.out.inc1000

Traversing of the geometry axis by 1 000 increments on request is active
• <Chan>.geoAxis1.out.inc10000

Traversing of the geometry axis by 10 000 increments on request is active
• <Chan>.geoAxis1.out.incVar

Activate traversing of the geometry axis by user-defined number of increments on request
• <Chan>.geoAxis1.out.contManualTravers

Activate continuous traversing of the geometry axis (normal)
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More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.26.9 inc100Active

NC → PLC <Chan>.geoAxis1.in.inc100Active
Traversing of the geometry axis by 100 increments on request is active 

Description
geometry axis: Active machine function
Depending on the machine function, the response when actuating the traversing key or the 
handwheel differs.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the geometry axis is active.

Value FALSE
The machine function to manually traverse the geometry axis is not active.

Corresponds to
• <Chan>.geoAxis1.out.inc1

Traversing of the geometry axis by 1 increment on request is active
• <Chan>.geoAxis1.out.inc10

Traversing of the geometry axis by 10 increments on request is active
• <Chan>.geoAxis1.out.inc100

Traversing of the geometry axis by 100 increment on request is active
• <Chan>.geoAxis1.out.inc1000

Traversing of the geometry axis by 1 000 increments on request is active
• <Chan>.geoAxis1.out.inc10000

Traversing of the geometry axis by 10 000 increments on request is active
• <Chan>.geoAxis1.out.incVar

Activate traversing of the geometry axis by user-defined number of increments on request
• <Chan>.geoAxis1.out.contManualTravers

Activate continuous traversing of the geometry axis (normal)

More information
• Function Manual Axes and Spindles; Section "Manual traversing"
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12.3.26.10 inc1000Active

NC → PLC <Chan>.geoAxis1.in.inc1000Active
Traversing of the geometry axis by 1 000 increments on request is active 

Description
Depending on the machine function, the response when actuating the traversing key or the 
handwheel differs.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the geometry axis is active.

Value FALSE
The machine function to manually traverse the geometry axis is not active.

Corresponds to
• <Chan>.geoAxis1.out.inc1

Traversing of the geometry axis by 1 increment on request is active
• <Chan>.geoAxis1.out.inc10

Traversing of the geometry axis by 10 increments on request is active
• <Chan>.geoAxis1.out.inc100

Traversing of the geometry axis by 100 increment on request is active
• <Chan>.geoAxis1.out.inc1000

Traversing of the geometry axis by 1 000 increments on request is active
• <Chan>.geoAxis1.out.inc10000

Traversing of the geometry axis by 10 000 increments on request is active
• <Chan>.geoAxis1.out.incVar

Activate traversing of the geometry axis by user-defined number of increments on request
• <Chan>.geoAxis1.out.contManualTravers

Activate continuous traversing of the geometry axis (normal)

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.26.11 inc10000Active

NC → PLC <Chan>.geoAxis1.in.inc10000Active
Traversing of the geometry axis by 10 000 increments on request is active 
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Description
Depending on the machine function, the response when actuating the traversing key or the 
handwheel differs.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the geometry axis is active.

Value FALSE
The machine function to manually traverse the geometry axis is not active.

Corresponds to
• <Chan>.geoAxis1.out.inc1

Traversing of the geometry axis by 1 increment on request is active
• <Chan>.geoAxis1.out.inc10

Traversing of the geometry axis by 10 increments on request is active
• <Chan>.geoAxis1.out.inc100

Traversing of the geometry axis by 100 increment on request is active
• <Chan>.geoAxis1.out.inc1000

Traversing of the geometry axis by 1 000 increments on request is active
• <Chan>.geoAxis1.out.inc10000

Traversing of the geometry axis by 10 000 increments on request is active
• <Chan>.geoAxis1.out.incVar

Activate traversing of the geometry axis by user-defined number of increments on request
• <Chan>.geoAxis1.out.contManualTravers

Activate continuous traversing of the geometry axis (normal)

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.26.12 incVarActive

NC → PLC <Chan>.geoAxis1.in.incVarActive
Traversing of the geometry axis by user-defined number of increments on request is active 

Description
Depending on the machine function, the response when actuating the traversing key or the 
handwheel differs.

Data type and update
BOOL, cyclic
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Value TRUE
The machine function to manually traverse the geometry axis is active.

Value FALSE
The machine function to manually traverse the geometry axis is not active.

Corresponds to
• <Chan>.geoAxis1.out.inc1

Traversing of the geometry axis by 1 increment on request is active
• <Chan>.geoAxis1.out.inc10

Traversing of the geometry axis by 10 increments on request is active
• <Chan>.geoAxis1.out.inc100

Traversing of the geometry axis by 100 increment on request is active
• <Chan>.geoAxis1.out.inc1000

Traversing of the geometry axis by 1 000 increments on request is active
• <Chan>.geoAxis1.out.inc10000

Traversing of the geometry axis by 10 000 increments on request is active
• <Chan>.geoAxis1.out.incVar

Activate traversing of the geometry axis by user-defined number of increments on request
• <Chan>.geoAxis1.out.contManualTravers

Activate continuous traversing of the geometry axis (normal)

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.26.13 contManualTraversActive

NC → PLC <Chan>.geoAxis1.in.contManualTraversActive
Continuous traversing of the geometry axis (normal) 

Description
Depending on the machine function, the response when actuating the traversing key or the 
handwheel differs.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to continuously traverse the geometry axis is active.

Value FALSE
The machine function to continuously traverse the geometry axis is not active.
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Corresponds to
• <Chan>.geoAxis1.out.inc1

Traversing of the geometry axis by 1 increment on request is active
• <Chan>.geoAxis1.out.inc10

Traversing of the geometry axis by 10 increments on request is active
• <Chan>.geoAxis1.out.inc100

Traversing of the geometry axis by 100 increment on request is active
• <Chan>.geoAxis1.out.inc1000

Traversing of the geometry axis by 1 000 increments on request is active
• <Chan>.geoAxis1.out.inc10000

Traversing of the geometry axis by 10 000 increments on request is active
• <Chan>.geoAxis1.out.incVar

Activate traversing of the geometry axis by user-defined number of increments on request
• <Chan>.geoAxis1.out.contManualTravers

Activate continuous traversing of the geometry axis (normal)

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.27 <Chan>.geoAxis1.out

12.3.27.1 handwheelSelection

PLC → NC <Chan>.geoAxis1.out.handwheelSelection
Assign handwheel 1..6 (or 0 for no selection) of the geometry axis, either bit or binary-coded (MD11324 
$MN_HANDWH_VDI_REPRESENTATION)

Description
Geometry axes: Activate handwheel
The interface can be interpreted either bit or binary-coded. The definition is realized using 
machine data MD11324.

Data type and update
BOOL, cyclic

Value
Bit coded: maximum 3 handwheels

Bit 2 Bit 1 Bit 0 Value Number of the assigned handwheel
0 0 0 0 No handwheel assignment
0 0 1 1 1
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Bit 2 Bit 1 Bit 0 Value Number of the assigned handwheel
0 1 0 2 2
1 0 0 4 3

Binary coded: maximum 6 handwheels

Bit 2 Bit 1 Bit 0 Value Number of the assigned handwheel
0 0 0 0 No handwheel assignment
0 0 1 1 1
0 1 0 2 2
0 1 1 3 3
1 0 0 4 4
1 0 1 5 5
1 1 0 6 6

Note
At any one time, an axis can only be assigned to one handwheel. If, for bit coding, several 
interface signals are set simultaneously, the following priority applies: "Handwheel 1" before 
"Handwheel 2" before "Handwheel 3".

Corresponds to
• <Chan>.geoAxis1.in.handwheelAssignedNumber

Number of the assigned handwheel 1..6 (or 0 for no selection), either bit or binary-coded 
(MD11324 $MN_HANDWH_VDI_REPRESENTATION)

• MD11324 $MN_HANDWH_VDI_REPRESENTATION 
Representation of the handwheel number at the VDI interface

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.27.2 handwheelInvertDir

PLC → NC <Chan>.geoAxis1.out.handwheelInvertDir
Request inversion of the direction of rotation for handwheel assigned to the geometry axis 

Note
It is only permissible to change the interface signal when the geometry axis is at a standstill.
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Description
Application examples
• The direction of movement of the handwheel does not match the expected direction of the 

axis.
• A handwheel is assigned to several axes with different orientations.

Data type and update
BOOL, cyclic

Value TRUE
A request has been made to invert the direction of rotation of the handwheel assigned to the 
geometry axis.

Value FALSE
A request has not been made to invert the direction of rotation of the handwheel assigned to the 
geometry axis.

Corresponds to
• <Chan>.geoAxis1.in.handwheelDirInverted

Inversion of the direction of rotation of the handwheel assigned to the geometry axis is active

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.27.3 disableFeed

PLC → NC <Chan>.geoAxis1.out.disableFeed
Disable the feed of the geometry axis 

Description
• If the interface signal is set while traversing a geometry axis, then the geometry axis is braked 

down to standstill along its braking characteristic.
• After the interface signal has been reset, traversing motion that was stopped is continued.
• The position control is retained and the following error is eliminated.
• If the interface signal is set, and a request is issued to traverse an axis, the axis is not traversed. 

However, the traverse request is kept. When the interface signal is reset, the traverse request 
is immediately executed, i.e. the axis is traversed.

• The interface signal is only effective in JOG mode.

Data type and update
BOOL, cyclic

Value TRUE
Feed disable for geometry axis is active.
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Value FALSE
Feed disable for geometry axis is not active.

12.3.27.4 disableTraversKey

PLC → NC <Chan>.geoAxis1.out.disableTraversKey
Disable the traversing key of the geometry axis 

Description
Geometry axes: Traversing key disable

Note
When the traversing key disable is activated while traversing, then traversing is canceled.

Data type and update
BOOL, cyclic

Value TRUE
The traversing key lock for the geometry axis is active.

Value FALSE
The traversing key lock for the geometry axis is not active.

Corresponds to
• <Chan>.geoAxis1.out.traversKeyMinus 

Request signal for "Minus" traversing key for geometry axis (for traversing in minus axis 
direction)

• <Chan>.geoAxis1.out.traversKeyPlus
Request signal for "Plus" traversing key for geometry axis (for traversing in plus axis direction)

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.27.5 rapidTraversOvr

PLC → NC <Chan>.geoAxis1.out.rapidTraversOvr
Activate rapid traverse speed for the geometry axis 

Description
The signal is only effective for continuous or incremental manual traversing in the JOG mode.
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The signal is irrelevant:
• for reference point approach (JOG mode)
• in the AUTOMATIC and MDI modes
The rapid traverse velocity can be influenced using the rapid traverse override switch.

Data type and update
BOOL, cyclic

Value TRUE
When manually traversing the geometry axis using the traversing keys, when the interface 
signal is set, rapid traverse velocity becomes effective (MD32010). 

Value FALSE
When manually traversing the geometry axis using the traversing keys, the entered JOG velocity 
becomes active (SD41110 or MD32020).

Corresponds to
• <Chan>.geoAxis1.out.traversKeyMinus 

Request signal for "Minus" traversing key for geometry axis (for traversing in minus axis 
direction)

• <Chan>.geoAxis1.out.traversKeyPlus
Request signal for "Plus" traversing key for geometry axis (for traversing in plus axis direction)

• MD32010 $MA_JOG_VELO_RAPID 
Conventional rapid traverse

• MD32020 $MA_JOG_VELO 
Conventional axis velocity

• SD41110 $SN_JOG_SET_VELO 
Axis velocity for JOG

More information
• Function Manual Axes and Spindles; Section "Feedrates"
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.27.6 traversKeyMinus

PLC → NC <Chan>.geoAxis1.out.traversKeyMinus
Request signal for "Minus" traversing key for geometry axis (for traversing in minus axis direction) 

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
Function Manual, 07/2022, A5E51148763B AB 535



Description
Depending on the active machine function, as well as the settings for jog and continuous 
operation (SD41050 and MD11300), different responses are initiated when the signal changes:
1. Continuous manual travel in the jog mode

The geometry axis traverses in the direction concerned to the active limit switch as long as 
the interface signal is set to TRUE.

2. Continuous manual travel in continuous operation
At the first edge change 0 →1, the geometry axis starts to traverse in the relevant direction. 
This traversing movement still continues when the edge changes from 1 → 0. Any new signal 
edge change 0 → 1 (same traversing direction!) stops the traversing movement.

3. Incremental manual travel in the jog mode
With signal state TRUE, the geometry axis starts to traverse at the set increment. If the signal 
changes to the FALSE state before the increment is traversed, then traversing is interrupted. 
When the signal state changes to TRUE again, traversing is continued. The geometry axis can 
be stopped and started several times as described above until it has traversed the complete 
increment.

4. Incremental manual travel in continuous operation
At the first edge change 0 → 1, the geometry axis starts to traverse at the set increment. If 
another edge change 0 → 1 is performed with the same traverse signal before the geometry 
axis has traversed the increment, the traversing movement will be canceled. The increment 
is no longer traversed to the end.

Note
• The interface signal is irrelevant in operating modes:

– AUTOMATIC 
– MDI 

• If both traversing signals ("plus" and "minus") are set at the same time there is no traversing 
or the current traversing is aborted.

• In contrast to machine axes, for geometry axes, only one geometry axis can be traversed at 
any one time using the traversing keys.

• With the traversing key lock of the geometry axes, it is possible to lock traversing using 
traversing keys.

• In the following cases, the geometry axis cannot be traversed in the JOG operating mode:
– The geometry axis is already being traversed via the axis-specific interface as machine 

axis.
– If another geometry axis is already being traversed with the traversing keys.

Data type and update
BOOL, cyclic

Value TRUE
A request has been made to traverse the geometry axis using the traversing key in the negative 
axis direction.
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Value FALSE
Traversing the geometry axis using the traversing axis is not requested.

Corresponds to
• <Chan>.geoAxis1.out.disableTraversKey

Disable the traversing key of the geometry axis
• <Axis>.basic.out.traversKeyPlus

Traverse machine axis in plus direction in JOG mode (MD32020 $MA_JOG_VELO)
• MD11300 $MN_JOG_INC_MODE_LEVELTRIGGRD 

INC and REF in jog mode
• SD41050 $SN_JOG_CONT_MODE_LEVELTRIGGRD 

Jog/continuous operation for JOG, continuous

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.27.7 traversKeyPlus

PLC → NC <Chan>.geoAxis1.out.traversKeyPlus
Request signal for "Plus" traversing key for geometry axis (for traversing in plus axis direction) 

Description
Depending on the active machine function, as well as the settings for jog and continuous 
operation (SD41050 and MD11300), different responses are initiated when the signal changes:
1. Continuous manual travel in the jog mode

The geometry axis traverses in the direction concerned to the active limit switch as long as 
the interface signal is set to TRUE.

2. Continuous manual travel in continuous operation
At the first edge change 0 →1, the geometry axis starts to traverse in the relevant direction. 
This traversing movement still continues when the edge changes from 1 → 0. Any new signal 
edge change 0 → 1 (same traversing direction!) stops the traversing movement.

3. Incremental manual travel in the jog mode
With signal state TRUE, the geometry axis starts to traverse at the set increment. If the signal 
changes to the FALSE state before the increment is traversed, then traversing is interrupted. 
When the signal state changes to TRUE again, traversing is continued. The geometry axis can 
be stopped and started several times as described above until it has traversed the complete 
increment.

4. Incremental manual travel in continuous operation
At the first edge change 0 → 1, the geometry axis starts to traverse at the set increment. If 
another edge change 0 → 1 is performed with the same traverse signal before the geometry 
axis has traversed the increment, the traversing movement will be canceled. The increment 
is no longer traversed to the end.
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Note
• The interface signal is irrelevant in operating modes:

– AUTOMATIC 
– MDI 

• If both traversing signals ("plus" and "minus") are set at the same time there is no traversing 
or the current traversing is aborted.

• In contrast to machine axes, for geometry axes, only one geometry axis can be traversed at 
any one time using the traversing keys.

• With the traversing key lock of the geometry axes, it is possible to lock traversing using 
traversing keys.

• In the following cases, the geometry axis cannot be traversed in the JOG operating mode:
– The geometry axis is already being traversed via the axis-specific interface as machine 

axis.
– If another geometry axis is already being traversed with the traversing keys.

Data type and update
BOOL, cyclic

Value TRUE
A request has been made to traverse the geometry axis using the traversing key in the positive 
axis direction.

Value FALSE
Traversing the geometry axis using the traversing axis is not requested.

Corresponds to
• <Chan>.geoAxis1.out.disableTraversKey

Disable the traversing key of the geometry axis
• <Axis>.basic.out.traversKeyMinus

Traverse machine axis in minus direction in JOG mode (MD32020 $MA_JOG_VELO)
• MD11300 $MN_JOG_INC_MODE_LEVELTRIGGRD 

INC and REF in jog mode
• SD41050 $SN_JOG_CONT_MODE_LEVELTRIGGRD 

Jog/continuous operation for JOG, continuous

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.27.8 inc1

PLC → NC <Chan>.geoAxis1.out.inc1
Activate traversing of the geometry axis by 1 increments on request 
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Description
In addition to five fixed increment sizes (default setting in MD11330: INC1, INC10, INC100, 
INC1000 and INC10000), a variable increment size (INCvar) that can be set via the setting data 
SD41010 is also available. The distance evaluation of one increment for fixed and variable 
increment sizes is performed via the axis-specific machine data MD31090.
When pressing the "Plus" or "Minus" traversing key, or by rotating the electronic handwheel, the 
geometry axis starts to traverse in the appropriate direction, corresponding to the number of 
increments of the active machine function.

Note
• If several requests are set simultaneously, no machine function becomes active.
• If a geometry axis is currently being traversed via a machine function, the movement is 

aborted through deselection or change of the machine function.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the geometry axis has been requested.

Value FALSE
The machine function to manually traverse the geometry axis has not been requested.

Corresponds to
• <Chan>.geoAxis1.in.inc1Active

Traversing of the geometry axis by 1 increment on request is active
• <Chan>.geoAxis1.in.inc10Active

Traversing of the geometry axis by 10 increments on request is active
• <Chan>.geoAxis1.in.inc100Active

Traversing of the geometry axis by 100 increment on request is active
• <Chan>.geoAxis1.in.inc1000Active

Traversing of the geometry axis by 1 000 increments on request is active
• <Chan>.geoAxis1.in.inc10000Active

Traversing of the geometry axis by 10 000 increments on request is active
• <Chan>.geoAxis1.in.incVarActive

Traversing of the geometry axis by user-defined number of increments on request is active
• <Chan>.geoAxis1.in.contManualTraversActive

Continuous traversing of the geometry axis (normal)
• MD11320 $MN_HANDWH_IMP_PER_LATCH 

Handwheel pulses per detent position
• MD11330 $MN_JOG_INCR_SIZE_TAB 

Increment size for INC/handwheel
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• MD31090 $MA_JOG_INCR_WEIGHT 
Evaluation of an increment for INC/handwheel

• SD41010 $SN_JOG_VAR_INCR_SIZE 
Size of the variable increment for JOG

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.27.9 inc10

PLC → NC <Chan>.geoAxis1.out.inc10
Activate traversing of the geometry axis by 10 increments on request 

Description
In addition to five fixed increment sizes (default setting in MD11330: INC1, INC10, INC100, 
INC1000 and INC10000), a variable increment size (INCvar) that can be set via the setting data 
SD41010 is also available. The distance evaluation of one increment for fixed and variable 
increment sizes is performed via the axis-specific machine data MD31090.
When pressing the "Plus" or "Minus" traversing key, or by rotating the electronic handwheel, the 
geometry axis starts to traverse in the appropriate direction, corresponding to the number of 
increments of the active machine function.

Note
• If several requests are set simultaneously, no machine function becomes active.
• If a geometry axis is currently being traversed via a machine function, the movement is 

aborted through deselection or change of the machine function.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the geometry axis has been requested.

Value FALSE
The machine function to manually traverse the geometry axis has not been requested.

Corresponds to
• <Chan>.geoAxis1.in.inc1Active

Traversing of the geometry axis by 1 increment on request is active
• <Chan>.geoAxis1.in.inc10Active

Traversing of the geometry axis by 10 increments on request is active
• <Chan>.geoAxis1.in.inc100Active

Traversing of the geometry axis by 100 increment on request is active
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• <Chan>.geoAxis1.in.inc1000Active
Traversing of the geometry axis by 1 000 increments on request is active

• <Chan>.geoAxis1.in.inc10000Active
Traversing of the geometry axis by 10 000 increments on request is active

• <Chan>.geoAxis1.in.incVarActive
Traversing of the geometry axis by user-defined number of increments on request is active

• <Chan>.geoAxis1.in.contManualTraversActive
Continuous traversing of the geometry axis (normal)

• MD11320 $MN_HANDWH_IMP_PER_LATCH 
Handwheel pulses per detent position

• MD11330 $MN_JOG_INCR_SIZE_TAB 
Increment size for INC/handwheel

• MD31090 $MA_JOG_INCR_WEIGHT 
Evaluation of an increment for INC/handwheel

• SD41010 $SN_JOG_VAR_INCR_SIZE 
Size of the variable increment for JOG

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.27.10 inc100

PLC → NC <Chan>.geoAxis1.out.inc10
Activate traversing of the geometry axis by 10 increments on request 

Description
In addition to five fixed increment sizes (default setting in MD11330: INC1, INC10, INC100, 
INC1000 and INC10000), a variable increment size (INCvar) that can be set via the setting data 
SD41010 is also available. The distance evaluation of one increment for fixed and variable 
increment sizes is performed via the axis-specific machine data MD31090.
When pressing the "Plus" or "Minus" traversing key, or by rotating the electronic handwheel, the 
geometry axis starts to traverse in the appropriate direction, corresponding to the number of 
increments of the active machine function.

Note
• If several requests are set simultaneously, no machine function becomes active.
• If a geometry axis is currently being traversed via a machine function, the movement is 

aborted through deselection or change of the machine function.

Data type and update
BOOL, cyclic
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Value TRUE
The machine function to manually traverse the geometry axis has been requested.

Value FALSE
The machine function to manually traverse the geometry axis has not been requested.

Corresponds to
• <Chan>.geoAxis1.in.inc1Active

Traversing of the geometry axis by 1 increment on request is active
• <Chan>.geoAxis1.in.inc10Active

Traversing of the geometry axis by 10 increments on request is active
• <Chan>.geoAxis1.in.inc100Active

Traversing of the geometry axis by 100 increment on request is active
• <Chan>.geoAxis1.in.inc1000Active

Traversing of the geometry axis by 1 000 increments on request is active
• <Chan>.geoAxis1.in.inc10000Active

Traversing of the geometry axis by 10 000 increments on request is active
• <Chan>.geoAxis1.in.incVarActive

Traversing of the geometry axis by user-defined number of increments on request is active
• <Chan>.geoAxis1.in.contManualTraversActive

Continuous traversing of the geometry axis (normal)
• MD11320 $MN_HANDWH_IMP_PER_LATCH 

Handwheel pulses per detent position
• MD11330 $MN_JOG_INCR_SIZE_TAB 

Increment size for INC/handwheel
• MD31090 $MA_JOG_INCR_WEIGHT 

Evaluation of an increment for INC/handwheel
• SD41010 $SN_JOG_VAR_INCR_SIZE 

Size of the variable increment for JOG

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.27.11 inc1000

PLC → NC <Chan>.geoAxis1.out.inc1000
Activate traversing of the geometry axis by 1 000 increments on request 

Description
In addition to five fixed increment sizes (default setting in MD11330: INC1, INC10, INC100, 
INC1000 and INC10000), a variable increment size (INCvar) that can be set via the setting data 
SD41010 is also available. The distance evaluation of one increment for fixed and variable 
increment sizes is performed via the axis-specific machine data MD31090.
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When pressing the "Plus" or "Minus" traversing key, or by rotating the electronic handwheel, the 
geometry axis starts to traverse in the appropriate direction, corresponding to the number of 
increments of the active machine function.

Note
• If several requests are set simultaneously, no machine function becomes active.
• If a geometry axis is currently being traversed via a machine function, the movement is 

aborted through deselection or change of the machine function.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the geometry axis has been requested.

Value FALSE
The machine function to manually traverse the geometry axis has not been requested.

Corresponds to
• <Chan>.geoAxis1.in.inc1Active

Traversing of the geometry axis by 1 increment on request is active
• <Chan>.geoAxis1.in.inc10Active

Traversing of the geometry axis by 10 increments on request is active
• <Chan>.geoAxis1.in.inc100Active

Traversing of the geometry axis by 100 increment on request is active
• <Chan>.geoAxis1.in.inc1000Active

Traversing of the geometry axis by 1 000 increments on request is active
• <Chan>.geoAxis1.in.inc10000Active

Traversing of the geometry axis by 10 000 increments on request is active
• <Chan>.geoAxis1.in.incVarActive

Traversing of the geometry axis by user-defined number of increments on request is active
• <Chan>.geoAxis1.in.contManualTraversActive

Continuous traversing of the geometry axis (normal)
• MD11320 $MN_HANDWH_IMP_PER_LATCH 

Handwheel pulses per detent position
• MD11330 $MN_JOG_INCR_SIZE_TAB 

Increment size for INC/handwheel
• MD31090 $MA_JOG_INCR_WEIGHT 

Evaluation of an increment for INC/handwheel
• SD41010 $SN_JOG_VAR_INCR_SIZE 

Size of the variable increment for JOG

More information
• Function Manual Axes and Spindles; Section "Manual traversing"
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12.3.27.12 inc10000

PLC → NC <Chan>.geoAxis1.out.inc10000
Activate traversing of the geometry axis by 10 000 increments on request 

Description
In addition to five fixed increment sizes (default setting in MD11330: INC1, INC10, INC100, 
INC1000 and INC10000), a variable increment size (INCvar) that can be set via the setting data 
SD41010 is also available. The distance evaluation of one increment for fixed and variable 
increment sizes is performed via the axis-specific machine data MD31090.
When pressing the "Plus" or "Minus" traversing key, or by rotating the electronic handwheel, the 
geometry axis starts to traverse in the appropriate direction, corresponding to the number of 
increments of the active machine function.

Note
• If several requests are set simultaneously, no machine function becomes active.
• If a geometry axis is currently being traversed via a machine function, the movement is 

aborted through deselection or change of the machine function.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the geometry axis has been requested.

Value FALSE
The machine function to manually traverse the geometry axis has not been requested.

Corresponds to
• <Chan>.geoAxis1.in.inc1Active

Traversing of the geometry axis by 1 increment on request is active
• <Chan>.geoAxis1.in.inc10Active

Traversing of the geometry axis by 10 increments on request is active
• <Chan>.geoAxis1.in.inc100Active

Traversing of the geometry axis by 100 increment on request is active
• <Chan>.geoAxis1.in.inc1000Active

Traversing of the geometry axis by 1 000 increments on request is active
• <Chan>.geoAxis1.in.inc10000Active

Traversing of the geometry axis by 10 000 increments on request is active
• <Chan>.geoAxis1.in.incVarActive

Traversing of the geometry axis by user-defined number of increments on request is active
• <Chan>.geoAxis1.in.contManualTraversActive

Continuous traversing of the geometry axis (normal)
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• MD11320 $MN_HANDWH_IMP_PER_LATCH 
Handwheel pulses per detent position

• MD11330 $MN_JOG_INCR_SIZE_TAB 
Increment size for INC/handwheel

• MD31090 $MA_JOG_INCR_WEIGHT 
Evaluation of an increment for INC/handwheel

• SD41010 $SN_JOG_VAR_INCR_SIZE 
Size of the variable increment for JOG

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.27.13 incVar

PLC → NC <Chan>.geoAxis1.out.incVar
Activate traversing of the geometry axis by user-defined number of increments on request 

Description
In addition to five fixed increment sizes (default setting in MD11330: INC1, INC10, INC100, 
INC1000 and INC10000), a variable increment size (INCvar) that can be set via the setting data 
SD41010 is also available. The distance evaluation of one increment for fixed and variable 
increment sizes is performed via the axis-specific machine data MD31090.
When pressing the "Plus" or "Minus" traversing key, or by rotating the electronic handwheel, the 
geometry axis starts to traverse in the appropriate direction, corresponding to the number of 
increments of the active machine function.

Note
• If several requests are set simultaneously, no machine function becomes active.
• If a geometry axis is currently being traversed via a machine function, the movement is 

aborted through deselection or change of the machine function.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the geometry axis has been requested.

Value FALSE
The machine function to manually traverse the geometry axis has not been requested.
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Corresponds to
• <Chan>.geoAxis1.in.inc1Active

Traversing of the geometry axis by 1 increment on request is active
• <Chan>.geoAxis1.in.inc10Active

Traversing of the geometry axis by 10 increments on request is active
• <Chan>.geoAxis1.in.inc100Active

Traversing of the geometry axis by 100 increment on request is active
• <Chan>.geoAxis1.in.inc1000Active

Traversing of the geometry axis by 1 000 increments on request is active
• <Chan>.geoAxis1.in.inc10000Active

Traversing of the geometry axis by 10 000 increments on request is active
• <Chan>.geoAxis1.in.incVarActive

Traversing of the geometry axis by user-defined number of increments on request is active
• <Chan>.geoAxis1.in.contManualTraversActive

Continuous traversing of the geometry axis (normal)
• MD11320 $MN_HANDWH_IMP_PER_LATCH 

Handwheel pulses per detent position
• MD11330 $MN_JOG_INCR_SIZE_TAB 

Increment size for INC/handwheel
• MD31090 $MA_JOG_INCR_WEIGHT 

Evaluation of an increment for INC/handwheel
• SD41010 $SN_JOG_VAR_INCR_SIZE 

Size of the variable increment for JOG

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.27.14 contManualTravers

PLC → NC <Chan>.geoAxis1.out.contManualTravers
Activate continuous traversing of the geometry axis (normal) 

Description
For continuous manual travel, the "plus" and "minus" traversing keys are selected to move the 
geometry axis continuously in the appropriate direction.

Note
• If several requests are set simultaneously, no machine function becomes active.
• If a geometry axis is currently being traversed via a machine function, the movement is 

aborted through deselection or change of the machine function.
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Data type and update
BOOL, cyclic

Value TRUE
The machine function to continuously traverse the geometry axis has been requested.

Value FALSE
The machine function to continuously traverse the geometry axis has not been requested.

Corresponds to
• <Chan>.geoAxis1.in.inc1Active

Traversing of the geometry axis by 1 increment on request is active
• <Chan>.geoAxis1.in.inc10Active

Traversing of the geometry axis by 10 increments on request is active
• <Chan>.geoAxis1.in.inc100Active

Traversing of the geometry axis by 100 increment on request is active
• <Chan>.geoAxis1.in.inc1000Active

Traversing of the geometry axis by 1 000 increments on request is active
• <Chan>.geoAxis1.in.inc10000Active

Traversing of the geometry axis by 10 000 increments on request is active
• <Chan>.geoAxis1.in.incVarActive

Traversing of the geometry axis by user-defined number of increments on request is active
• <Chan>.geoAxis1.in.contManualTraversActive

Continuous traversing of the geometry axis (normal)
• MD11320 $MN_HANDWH_IMP_PER_LATCH 

Handwheel pulses per detent position
• MD11330 $MN_JOG_INCR_SIZE_TAB 

Increment size for INC/handwheel
• MD31090 $MA_JOG_INCR_WEIGHT 

Evaluation of an increment for INC/handwheel
• SD41010 $SN_JOG_VAR_INCR_SIZE 

Size of the variable increment for JOG

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
Function Manual, 07/2022, A5E51148763B AB 547



12.3.28 <Chan>.orientationAxis1.in

12.3.28.1 handwheelAssignedNumber

NC → PLC <Chan>.orientationAxis1.in.handwheelAssignedNumber
Number of the assigned handwheel 1..6 (or 0 for no selection) for the orientation axis, either bit or binary-
coded (MD11324 $MN_HANDWH_VDI_REPRESENTATION) 

Description
The interface can be interpreted either bit or binary-coded. The definition is realized using 
machine data MD11324.

Data type and update
BOOL, cyclic

Value 
Bit coded: maximum 3 handwheels

Bit 2 Bit 1 Bit 0 Value Number of the assigned handwheel
0 0 0 0 No handwheel assignment
0 0 1 1 1
0 1 0 2 2
1 0 0 4 3

Binary coded: maximum 6 handwheels

Bit 2 Bit 1 Bit 0 Value Number of the assigned handwheel
0 0 0 0 No handwheel assignment
0 0 1 1 1
0 1 0 2 2
0 1 1 3 3
1 0 0 4 4
1 0 1 5 5
1 1 0 6 6

Note
At any one time, an axis can only be assigned to one handwheel. If, for bit coding, several 
interface signals are set simultaneously, the following priority applies: "Handwheel 1" before 
"Handwheel 2" before "Handwheel 3". 
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Corresponds to
• <Chan>.orientationAxis1.out.handwheelSelection

Assign handwheel 1..6 (or 0 for no selection) of the orientation axis, either bit or binary-
coded (MD11324 $MN_HANDWH_VDI_REPRESENTATION)

• MD11324 $MN_HANDWH_VDI_REPRESENTATION 
Representation of the handwheel number at the VDI interface

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.28.2 handwheelDirInverted

NC → PLC <Chan>.orientationAxis1.in.handwheelDirInverted
Inversion of the direction of rotation of the handwheel assigned to the orientation axis is activated 

Data type and update
BOOL

Value TRUE
Handwheel direction of rotation inverted is active

Value FALSE
Handwheel direction of rotation inverted is not active

12.3.28.3 traversMinusRequest

NC → PLC <Chan>.orientationAxis1.in.traversMinusRequest
Traversing in minus direction for orientation axis is requested 

Description
The traverse request is initiated in different ways depending on the operating mode:
• JOG mode

"Plus" or "Minus" traversing key
• REF mode

Traversing key that initiates traversing motion in the direction of the reference point.
• AUTOMATIC or MDI mode

A program block with a traversing operation is executed for an orientation axis.

Data type and update
BOOL, cyclic

Value TRUE
For the orientation axis, a traverse request in the negative axis direction is pending.
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Value FALSE
There is no traverse request available for the orientation axis.

Corresponds to
• <Chan>.orientationAxis1.out.traversKeyMinus 

Request signal for "Minus" traversing key for orientation axis (for traversing in minus axis 
direction)

• <Chan>.orientationAxis1.in.traversMinusCommand 
Traverse command in minus direction for orientation axis is active (MD17900 
$MN_VDI_FUNCTION_MASK)

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.28.4 traversPlusRequest

NC → PLC <Chan>.orientationAxis1.in.traversPlusRequest
Traversing in plus direction for orientation axis is requested  

Description
The traverse request is initiated in different ways depending on the operating mode:
• JOG mode

"Plus" or "Minus" traversing key
• REF mode

Traversing key that initiates traversing motion in the direction of the reference point.
• AUTOMATIC or MDI mode

A program block with a traversing operation is executed for an orientation axis.

Data type and update
BOOL, cyclic

Value TRUE
For the orientation axis, a traverse request in the positive axis direction is pending.

Value FALSE
There is no traverse request available for the orientation axis.

Corresponds to
• <Chan>.orientationAxis1.out.traversKeyPlus 

Request signal for "Plus" traversing key for orientation axis (for traversing in plus axis 
direction)

• <Chan>.orientationAxis1.in.traversPlusCommand 
Traverse command in plus direction for orientation axis is active (MD17900 
$MN_VDI_FUNCTION_MASK)
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More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.28.5 traversMinusCommand

NC → PLC <Chan>.orientationAxis1.in.traversMinusCommand
Traverse command in minus direction for orientation axis is active (MD17900 $MN_VDI_FUNC‐
TION_MASK) 

Description
Depending on the setting of MD17900, bit 0, the traverse command is already output if a 
"Traverse request" is active (bit 0 = FALSE) or only if the axis is actually traversing (bit 0 = TRUE).
Application example
Releasing the axis clamp when the traverse command is identified.

Note
For axes where clamping is not released until a traverse command is detected, the continuous-
path mode (G64) is not possible.

Data type and update
BOOL, cyclic

Value TRUE
There is a traverse request for the orientation axis or the orientation axis is traversing.

Value FALSE
There is no traverse request for the orientation axis or the orientation axis is not traversing.

Corresponds to
• <Chan>.orientationAxis1.out.traversKeyMinus 

Request signal for "Minus" traversing key for orientation axis (for traversing in minus axis 
direction)

• <Chan>.orientationAxis1.in.traversMinusRequest
Traversing in minus direction for orientation axis is requested

• MD17900 $MN_VDI_FUNCTION_MASK 
Setting for VDI signals

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
Function Manual, 07/2022, A5E51148763B AB 551



12.3.28.6 traversPlusCommand

NC → PLC <Chan>.orientationAxis1.in.traversPlusCommand
Traverse command in plus direction for orientation axis is active (MD17900 $MN_VDI_FUNCTION_MASK) 

Description
Depending on the setting of MD17900, bit 0, the traverse command is already output if a 
"Traverse request" is active (bit 0 = FALSE) or only if the axis is actually traversing (bit 0 = TRUE).
Application example
Releasing the axis clamp when the traverse command is identified.

Note
For axes where clamping is not released until a traverse command is detected, the continuous-
path mode (G64) is not possible.

Data type and update
BOOL, cyclic

Value TRUE
There is a traverse request for the orientation axis or the orientation axis is traversing.

Value FALSE
There is no traverse request for the orientation axis or the orientation axis is not traversing.

Corresponds to
• <Chan>.orientationAxis1.out.traversKeyPlus 

Request signal for "Plus" traversing key for orientation axis (for traversing in plus axis 
direction)

• <Chan>.orientationAxis1.in.traversPlusRequest
Traversing in plus direction for orientation axis is requested 

• MD17900 $MN_VDI_FUNCTION_MASK 
Setting for VDI signals

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.28.7 inc1Active

NC → PLC <Chan>.orientationAxis1.in.inc1Active
Traversing of the orientation axis by 1 increment on request is active 
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Note
Depending on the machine function, the response when actuating the traversing key or the 
handwheel differs.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the orientation axis is active.

Value FALSE
The machine function to manually traverse the orientation axis is not active.

Corresponds to
• <Chan>.orientationAxis1.out.inc1

Activate traversing of the orientation axis by 1 increment on request
• <Chan>.orientationAxis1.out.inc10

Activate traversing of the orientation axis by 10 increments on request
• <Chan>.orientationAxis1.out.inc100

Activate traversing of the orientation axis by 100 increments on request
• <Chan>.orientationAxis1.out.inc1000

Activate traversing of the orientation axis by 1 000 increments on request
• <Chan>.orientationAxis1.out.inc10000

Activate traversing of the orientation axis by 10 000 increments on request
• <Chan>.orientationAxis1.out.incVar

Activate traversing of the orientation axis by user-defined number of increments on request
• <Chan>.orientationAxis1.out.contManualTravers

Activate continuous traversing for the orientation axis (normal)

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.28.8 inc10Active

NC → PLC <Chan>.orientationAxis1.in.inc10Active
Traversing of the orientation axis by 10 increments on request is active 

Note
Depending on the machine function, the response when actuating the traversing key or the 
handwheel differs.
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Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the orientation axis is active.

Value FALSE
The machine function to manually traverse the orientation axis is not active.

Corresponds to
• <Chan>.orientationAxis1.out.inc1

Activate traversing of the orientation axis by 1 increment on request
• <Chan>.orientationAxis1.out.inc10

Activate traversing of the orientation axis by 10 increments on request
• <Chan>.orientationAxis1.out.inc100

Activate traversing of the orientation axis by 100 increments on request
• <Chan>.orientationAxis1.out.inc1000

Activate traversing of the orientation axis by 1 000 increments on request
• <Chan>.orientationAxis1.out.inc10000

Activate traversing of the orientation axis by 10 000 increments on request
• <Chan>.orientationAxis1.out.incVar

Activate traversing of the orientation axis by user-defined number of increments on request
• <Chan>.orientationAxis1.out.contManualTravers

Activate continuous traversing for the orientation axis (normal)

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.28.9 inc100Active

NC → PLC <Chan>.orientationAxis1.in.inc100Active
Traversing of the orientation axis by 100 increments on request is active 

Note
Depending on the machine function, the response when actuating the traversing key or the 
handwheel differs.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the orientation axis is active.
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Value FALSE
The machine function to manually traverse the orientation axis is not active.

Corresponds to
• <Chan>.orientationAxis1.out.inc1

Activate traversing of the orientation axis by 1 increment on request
• <Chan>.orientationAxis1.out.inc10

Activate traversing of the orientation axis by 10 increments on request
• <Chan>.orientationAxis1.out.inc100

Activate traversing of the orientation axis by 100 increments on request
• <Chan>.orientationAxis1.out.inc1000

Activate traversing of the orientation axis by 1 000 increments on request
• <Chan>.orientationAxis1.out.inc10000

Activate traversing of the orientation axis by 10 000 increments on request
• <Chan>.orientationAxis1.out.incVar

Activate traversing of the orientation axis by user-defined number of increments on request
• <Chan>.orientationAxis1.out.contManualTravers

Activate continuous traversing for the orientation axis (normal)

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.28.10 inc1000Active

NC → PLC <Chan>.orientationAxis1.in.inc1000Active
Traversing of the orientation axis by 1 000 increments on request is active 

Note
Depending on the machine function, the response when actuating the traversing key or the 
handwheel differs.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the orientation axis is active.

Value FALSE
The machine function to manually traverse the orientation axis is not active.
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Corresponds to
• <Chan>.orientationAxis1.out.inc1

Activate traversing of the orientation axis by 1 increment on request
• <Chan>.orientationAxis1.out.inc10

Activate traversing of the orientation axis by 10 increments on request
• <Chan>.orientationAxis1.out.inc100

Activate traversing of the orientation axis by 100 increments on request
• <Chan>.orientationAxis1.out.inc1000

Activate traversing of the orientation axis by 1 000 increments on request
• <Chan>.orientationAxis1.out.inc10000

Activate traversing of the orientation axis by 10 000 increments on request
• <Chan>.orientationAxis1.out.incVar

Activate traversing of the orientation axis by user-defined number of increments on request
• <Chan>.orientationAxis1.out.contManualTravers

Activate continuous traversing for the orientation axis (normal)

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.28.11 inc10000Active

NC → PLC <Chan>.orientationAxis1.in.inc10000Active
Traversing of the orientation axis by 10 000 increments on request is active 

Note
Depending on the machine function, the response when actuating the traversing key or the 
handwheel differs.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the orientation axis is active.

Value FALSE
The machine function to manually traverse the orientation axis is not active.

Corresponds to
• <Chan>.orientationAxis1.out.inc1

Activate traversing of the orientation axis by 1 increment on request
• <Chan>.orientationAxis1.out.inc10

Activate traversing of the orientation axis by 10 increments on request
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• <Chan>.orientationAxis1.out.inc100
Activate traversing of the orientation axis by 100 increments on request

• <Chan>.orientationAxis1.out.inc1000
Activate traversing of the orientation axis by 1 000 increments on request

• <Chan>.orientationAxis1.out.inc10000
Activate traversing of the orientation axis by 10 000 increments on request

• <Chan>.orientationAxis1.out.incVar
Activate traversing of the orientation axis by user-defined number of increments on request

• <Chan>.orientationAxis1.out.contManualTravers
Activate continuous traversing for the orientation axis (normal)

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.28.12 incVarActive

NC → PLC <Chan>.orientationAxis1.in.inc10000Active
Traversing of the orientation axis by 10 000 increments on request is active 

Note
Depending on the machine function, the response when actuating the traversing key or the 
handwheel differs.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the orientation axis is active.

Value FALSE
The machine function to manually traverse the orientation axis is not active.

Corresponds to
• <Chan>.orientationAxis1.out.inc1

Activate traversing of the orientation axis by 1 increment on request
• <Chan>.orientationAxis1.out.inc10

Activate traversing of the orientation axis by 10 increments on request
• <Chan>.orientationAxis1.out.inc100

Activate traversing of the orientation axis by 100 increments on request
• <Chan>.orientationAxis1.out.inc1000

Activate traversing of the orientation axis by 1 000 increments on request
• <Chan>.orientationAxis1.out.inc10000

Activate traversing of the orientation axis by 10 000 increments on request
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• <Chan>.orientationAxis1.out.incVar
Activate traversing of the orientation axis by user-defined number of increments on request

• <Chan>.orientationAxis1.out.contManualTravers
Activate continuous traversing for the orientation axis (normal)

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.28.13 contManualTraversActive

NC → PLC <Chan>.orientationAxis1.in.contManualTraversActive
Continuous traversing of the orientation axis (normal) 

Note
Depending on the machine function, the response when actuating the traversing key or the 
handwheel differs.

Data type and update
BOOL, cyclic

Value TRUE
The machine function to manually traverse the orientation axis is active.

Value FALSE
The machine function to manually traverse the orientation axis is not active.

Corresponds to
• <Chan>.orientationAxis1.out.inc1

Activate traversing of the orientation axis by 1 increment on request
• <Chan>.orientationAxis1.out.inc10

Activate traversing of the orientation axis by 10 increments on request
• <Chan>.orientationAxis1.out.inc100

Activate traversing of the orientation axis by 100 increments on request
• <Chan>.orientationAxis1.out.inc1000

Activate traversing of the orientation axis by 1 000 increments on request
• <Chan>.orientationAxis1.out.inc10000

Activate traversing of the orientation axis by 10 000 increments on request
• <Chan>.orientationAxis1.out.incVar

Activate traversing of the orientation axis by user-defined number of increments on request
• <Chan>.orientationAxis1.out.contManualTravers

Activate continuous traversing for the orientation axis (normal)
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More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.29 <Chan>.orientationAxis1.out

12.3.29.1 handwheelSelection

PLC → NC <Chan>.orientationAxis1.out.handwheelSelection
Assign handwheel 1..6 (or 0 for no selection) of the orientation axis, either bit or binary-coded 
(MD11324 $MN_HANDWH_VDI_REPRESENTATION) 

Description
The interface can be interpreted either bit or binary-coded. The definition is realized using 
machine data MD11324.

Data type and update
BOOL, cyclic

Value 
Bit coded: maximum 3 handwheels

Bit 2 Bit 1 Bit 0 Value Number of the assigned handwheel
0 0 0 0 No handwheel assignment
0 0 1 1 1
0 1 0 2 2
1 0 0 4 3

Binary coded: maximum 6 handwheels

Bit 2 Bit 1 Bit 0 Value Number of the assigned handwheel
0 0 0 0 No handwheel assignment
0 0 1 1 1
0 1 0 2 2
0 1 1 3 3
1 0 0 4 4
1 0 1 5 5
1 1 0 6 6

Note
At any one time, an axis can only be assigned to one handwheel. If, for bit coding, several 
interface signals are set simultaneously, the following priority applies: "Handwheel 1" before 
"Handwheel 2" before "Handwheel 3". 
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Corresponds to
• <Chan>.orientationAxis1.in.handwheelAssignedNumber 

Number of the assigned handwheel 1..6 (or 0 for no selection) for the orientation axis, either 
bit or binary-coded (MD11324 $MN_HANDWH_VDI_REPRESENTATION)

• MD11324 $MN_HANDWH_VDI_REPRESENTATION 
Representation of the handwheel number at the VDI interface

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.29.2 handwheelInvertDir

PLC → NC <Chan>.orientationAxis1.out.handwheelInvertDir
Request inversion of the direction of rotation of the handwheel assigned to the orientation axis 

Note
It is only permissible to change the interface signal when the orientation axis is at a standstill.

Description
Application examples
• The handwheel direction of rotation should match the axis direction of motion.
• A handwheel is assigned to several axes with different orientations.

Data type and update
BOOL, cyclic

Value TRUE
A request has been made to invert the direction of rotation of the assigned handwheel.

Value FALSE
A request has not been made to invert the direction of rotation of the assigned handwheel.

Corresponds to
• <Chan>.orientationAxis1.in.handwheelDirInverted

Inversion of the direction of rotation of the handwheel assigned to the orientation axis is 
activated

More information
• Function Manual Axes and Spindles; Section "Manual traversing"
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12.3.29.3 disableFeed

PLC → NC <Chan>.orientationAxis1.out.disableFeed
Disable the feedrate of the orientation axis 

Data type and update
BOOL, cyclic

Value TRUE
Activate feed stop

Value FALSE
Do not activate feed stop

12.3.29.4 disableTraversKey

PLC → NC <Chan>.orientationAxis1.out.disableTraversKey
Disable the traversing key of the orientation axis 

Note
When the traversing key disable is activated while traversing, then traversing is canceled.

Data type and update
BOOL, cyclic

Value TRUE
The traversing key lock for the orientation axis is active.

Value FALSE
The traversing key lock for the orientation axis is not active.

Corresponds to
• <Chan>.orientationAxis1.out.traversKeyMinus 

Request signal for "Minus" traversing key for orientation axis (for traversing in minus axis 
direction)

• <Chan>.orientationAxis1.out.traversKeyPlus 
Request signal for "Plus" traversing key for orientation axis (for traversing in plus axis 
direction)

More information
• Function Manual Axes and Spindles; Section "Manual traversing"
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12.3.29.5 rapidTraversOvr

PLC → NC <Chan>.orientationAxis1.out.rapidTraversOvr
Activate rapid traversing speed (MD32010) for orientation axis 

Description
The signal is only effective for continuous or incremental manual traversing in the JOG mode.
The rapid traverse velocity can be influenced using the rapid traverse override switch.

Data type and update
BOOL, cyclic

Value TRUE
When manually traversing the orientation axis using the traversing keys, when the interface 
signal is set, rapid traverse velocity becomes effective (MD32010). 

Value FALSE
When manually traversing the orientation axis using the traversing keys, the entered JOG 
velocity becomes active (SD41110 or MD32020).

Corresponds to
• <Chan>.orientationAxis1.out.traversKeyMinus 

Request signal for "Minus" traversing key for orientation axis (for traversing in minus axis 
direction)

• <Chan>.orientationAxis1.out.traversKeyPlus 
Request signal for "Plus" traversing key for orientation axis (for traversing in plus axis 
direction)

• MD32010 $MA_JOG_VELO_RAPID 
Conventional rapid traverse

• MD32020 $MA_JOG_VELO 
Conventional axis velocity

• SD41110 $SN_JOG_SET_VELO 
Axis velocity for JOG

More information
• Function Manual Axes and Spindles; Section "Feedrates"
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.29.6 traversKeyMinus

PLC → NC <Chan>.orientationAxis1.out.traversKeyMinus
Request signal for "Minus" traversing key for orientation axis (for traversing in minus axis direction) 
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Description
Depending on the active machine function, as well as the settings for jog and continuous 
operation (SD41050 and MD11300), different responses are initiated when the signal changes:
1. Continuous manual travel in the jog mode

The orientation axis traverses in the direction concerned to the active limit switch as long as 
the interface signal is set to TRUE.

2. Continuous manual travel in continuous operation
At the first edge change 0 → 1, the orientation axis starts to traverse in the appropriate 
direction. This traversing movement still continues when the edge changes from 1 → 0. Any 
new signal edge change 0 → 1 (same traversing direction!) stops the traversing movement.

3. Incremental manual travel in the jog mode
With signal state TRUE, the orientation axis starts to traverse the set increment. If the signal 
changes to the FALSE state before the increment is traversed, then traversing is interrupted. 
When the signal state changes to TRUE again, traversing is continued. The orientation axis 
can be stopped and started several times as described above until it has traversed the 
complete increment.

4. Incremental manual travel in continuous operation
At the first edge change 0 → 1, the orientation axis starts to traverse the set increment. If 
another edge change 0 → 1 is performed with the same traverse signal before the orientation 
axis has traversed the increment, the traversing movement will be canceled. The increment 
is no longer traversed to the end.

Note
• The interface signal is irrelevant in operating modes:

– AUTOMATIC 
– MDI 

• If both traversing signals ("plus" and "minus") are set at the same time there is no traversing 
or the current traversing is aborted.

• In contrast to machine axes, for orientation axes, only one orientation axis can be traversed 
at any one time using the traversing keys.

• Via <Chan>.orientationAxis1.out.disableTraversKey, traversing using traversing keys can be 
disabled.

• In the following cases, the orientation axis cannot be traversed in the JOG operating mode:
– The orientation axis is already being traversed via the axis-specific interface as machine 

axis.
– If another orientation axis is already being traversed with the traversing keys.

Data type and update
BOOL, cyclic

Value TRUE
A request has been made to traverse the orientation axis using the traversing key in the negative 
axis direction.
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Value FALSE
Traversing the orientation axis using the traversing axis is not requested.

Corresponds to
• <Chan>.orientationAxis1.out.disableTraversKey

Disable the traversing key of the orientation axis
• <Axis>.basic.out.traversKeyMinus 

Traverse machine axis in minus direction in JOG mode (MD32020 $MA_JOG_VELO)
• MD11300 $MN_JOG_INC_MODE_LEVELTRIGGRD 

INC and REF in jog mode
• SD41050 $SN_JOG_CONT_MODE_LEVELTRIGGRD 

Jog/continuous operation for JOG, continuous

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.29.7 traversKeyPlus

PLC → NC <Chan>.orientationAxis1.out.traversKeyPlus
Request signal for "Plus" traversing key for orientation axis (for traversing in plus axis direction) 

Description
Depending on the active machine function, as well as the settings for jog and continuous 
operation (SD41050 and MD11300), different responses are initiated when the signal changes:
1. Continuous manual travel in the jog mode

The orientation axis traverses in the direction concerned to the active limit switch as long as 
the interface signal is set to TRUE.

2. Continuous manual travel in continuous operation
At the first edge change 0 → 1, the orientation axis starts to traverse in the appropriate 
direction. This traversing movement still continues when the edge changes from 1 → 0. Any 
new signal edge change 0 → 1 (same traversing direction!) stops the traversing movement.

3. Incremental manual travel in the jog mode
With signal state TRUE, the orientation axis starts to traverse the set increment. If the signal 
changes to the FALSE state before the increment is traversed, then traversing is interrupted. 
When the signal state changes to TRUE again, traversing is continued. The orientation axis 
can be stopped and started several times as described above until it has traversed the 
complete increment.

4. Incremental manual travel in continuous operation
At the first edge change 0 → 1, the orientation axis starts to traverse the set increment. If 
another edge change 0 → 1 is performed with the same traverse signal before the orientation 
axis has traversed the increment, the traversing movement will be canceled. The increment 
is no longer traversed to the end.
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Note
• The interface signal is irrelevant in operating modes:

– AUTOMATIC 
– MDI 

• If both traversing signals ("plus" and "minus") are set at the same time there is no traversing 
or the current traversing is aborted.

• In contrast to machine axes, for orientation axes, only one orientation axis can be traversed 
at any one time using the traversing keys.

• Via <Chan>.orientationAxis1.out.disableTraversKey, traversing using traversing keys can be 
disabled.

• In the following cases, the orientation axis cannot be traversed in the JOG operating mode:
– The orientation axis is already being traversed via the axis-specific interface as machine 

axis.
– If another orientation axis is already being traversed with the traversing keys.

Data type and update
BOOL, cyclic

Value TRUE
A request has been made to traverse the orientation axis using the traversing key in the positive 
axis direction.

Value FALSE
Traversing the orientation axis using the traversing axis is not requested.

Corresponds to
• <Chan>.orientationAxis1.out.disableTraversKey

Disable the traversing key of the orientation axis
• <Axis>.basic.out.traversKeyPlus 

Traverse machine axis in plus direction in JOG mode (MD32020 $MA_JOG_VELO)
• MD11300 $MN_JOG_INC_MODE_LEVELTRIGGRD 

INC and REF in jog mode
• SD41050 $SN_JOG_CONT_MODE_LEVELTRIGGRD 

Jog/continuous operation for JOG, continuous

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.29.8 inc1

PLC → NC <Chan>.orientationAxis1.out.inc1
Activate traversing of the orientation axis by 1 increment on request 
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Description
In addition to five fixed increment sizes (default setting in MD11330: INC1, INC10, INC100, 
INC1000 and INC10000), a variable increment size (INCvar) that can be set via the setting data 
SD41010 is also available. The distance evaluation of one increment for fixed and variable 
increment sizes is performed via the axis-specific machine data MD31090.
When pressing the "Plus" or "Minus" traversing key, or by rotating the electronic handwheel, the 
orientation axis starts to traverse in the appropriate direction, corresponding to the number of 
increments of the active machine function.

Note
• If several requests are set simultaneously, no machine function becomes active.
• If an orientation axis is currently being traversed via a machine function, the movement is 

aborted through deselection or change of the machine function.

Data type and update
BOOL, cyclic

Value TRUE
A request has been made to manually traverse the orientation axis.

Value FALSE
A request has not been made to manually traverse the orientation axis.

Corresponds to
• <Chan>.orientationAxis1.in.inc1Active

Traversing of the orientation axis by 1 increment on request is active
• <Chan>.orientationAxis1.in.inc10Active

Traversing of the orientation axis by 10 increments on request is active
• <Chan>.orientationAxis1.in.inc100Active

Traversing of the orientation axis by 100 increments on request is active
• <Chan>.orientationAxis1.in.inc1000Active

Traversing of the orientation axis by 1 000 increments on request is active
• <Chan>.orientationAxis1.in.inc10000Active

Traversing of the orientation axis by 10 000 increments on request is active
• <Chan>.orientationAxis1.in.incVarActive

Traversing of the orientation axis by user-defined number of increments on request is active
• <Chan>.orientationAxis1.in.contManualTraversActive

Continuous traversing of the orientation axis (normal)
• MD11320 $MN_HANDWH_IMP_PER_LATCH 

Handwheel pulses per detent position
• MD11330 $MN_JOG_INCR_SIZE_TAB 

Increment size for INC/handwheel

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
566 Function Manual, 07/2022, A5E51148763B AB



• MD31090 $MA_JOG_INCR_WEIGHT 
Evaluation of an increment for INC/handwheel

• SD41010 $SN_JOG_VAR_INCR_SIZE 
Size of the variable increment for JOG

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.29.9 inc10

PLC → NC <Chan>.orientationAxis1.out.inc10
Activate traversing of the orientation axis by 10 increments on request 

Description
In addition to five fixed increment sizes (default setting in MD11330: INC1, INC10, INC100, 
INC1000 and INC10000), a variable increment size (INCvar) that can be set via the setting data 
SD41010 is also available. The distance evaluation of one increment for fixed and variable 
increment sizes is performed via the axis-specific machine data MD31090.
When pressing the "Plus" or "Minus" traversing key, or by rotating the electronic handwheel, the 
orientation axis starts to traverse in the appropriate direction, corresponding to the number of 
increments of the active machine function.

Note
• If several requests are set simultaneously, no machine function becomes active.
• If an orientation axis is currently being traversed via a machine function, the movement is 

aborted through deselection or change of the machine function.

Data type and update
BOOL, cyclic

Value TRUE
A request has been made to manually traverse the orientation axis.

Value FALSE
A request has not been made to manually traverse the orientation axis.

Corresponds to
• <Chan>.orientationAxis1.in.inc1Active

Traversing of the orientation axis by 1 increment on request is active
• <Chan>.orientationAxis1.in.inc10Active

Traversing of the orientation axis by 10 increments on request is active
• <Chan>.orientationAxis1.in.inc100Active

Traversing of the orientation axis by 100 increments on request is active
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• <Chan>.orientationAxis1.in.inc1000Active
Traversing of the orientation axis by 1 000 increments on request is active

• <Chan>.orientationAxis1.in.inc10000Active
Traversing of the orientation axis by 10 000 increments on request is active

• <Chan>.orientationAxis1.in.incVarActive
Traversing of the orientation axis by user-defined number of increments on request is active

• <Chan>.orientationAxis1.in.contManualTraversActive
Continuous traversing of the orientation axis (normal)

• MD11320 $MN_HANDWH_IMP_PER_LATCH 
Handwheel pulses per detent position

• MD11330 $MN_JOG_INCR_SIZE_TAB 
Increment size for INC/handwheel

• MD31090 $MA_JOG_INCR_WEIGHT 
Evaluation of an increment for INC/handwheel

• SD41010 $SN_JOG_VAR_INCR_SIZE 
Size of the variable increment for JOG

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.29.10 inc100

PLC → NC <Chan>.orientationAxis1.out.inc100
Activate traversing of the orientation axis by 100 increments on request 

Description
In addition to five fixed increment sizes (default setting in MD11330: INC1, INC10, INC100, 
INC1000 and INC10000), a variable increment size (INCvar) that can be set via the setting data 
SD41010 is also available. The distance evaluation of one increment for fixed and variable 
increment sizes is performed via the axis-specific machine data MD31090.
When pressing the "Plus" or "Minus" traversing key, or by rotating the electronic handwheel, the 
orientation axis starts to traverse in the appropriate direction, corresponding to the number of 
increments of the active machine function.

Note
• If several requests are set simultaneously, no machine function becomes active.
• If an orientation axis is currently being traversed via a machine function, the movement is 

aborted through deselection or change of the machine function.

Data type and update
BOOL, cyclic
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Value TRUE
A request has been made to manually traverse the orientation axis.

Value FALSE
A request has not been made to manually traverse the orientation axis.

Corresponds to
• <Chan>.orientationAxis1.in.inc1Active

Traversing of the orientation axis by 1 increment on request is active
• <Chan>.orientationAxis1.in.inc10Active

Traversing of the orientation axis by 10 increments on request is active
• <Chan>.orientationAxis1.in.inc100Active

Traversing of the orientation axis by 100 increments on request is active
• <Chan>.orientationAxis1.in.inc1000Active

Traversing of the orientation axis by 1 000 increments on request is active
• <Chan>.orientationAxis1.in.inc10000Active

Traversing of the orientation axis by 10 000 increments on request is active
• <Chan>.orientationAxis1.in.incVarActive

Traversing of the orientation axis by user-defined number of increments on request is active
• <Chan>.orientationAxis1.in.contManualTraversActive

Continuous traversing of the orientation axis (normal)
• MD11320 $MN_HANDWH_IMP_PER_LATCH 

Handwheel pulses per detent position
• MD11330 $MN_JOG_INCR_SIZE_TAB 

Increment size for INC/handwheel
• MD31090 $MA_JOG_INCR_WEIGHT 

Evaluation of an increment for INC/handwheel
• SD41010 $SN_JOG_VAR_INCR_SIZE 

Size of the variable increment for JOG

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.29.11 inc1000

PLC → NC <Chan>.orientationAxis1.out.inc1000
Activate traversing of the orientation axis by 1 000 increments on request 

Description
In addition to five fixed increment sizes (default setting in MD11330: INC1, INC10, INC100, 
INC1000 and INC10000), a variable increment size (INCvar) that can be set via the setting data 
SD41010 is also available. The distance evaluation of one increment for fixed and variable 
increment sizes is performed via the axis-specific machine data MD31090.
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When pressing the "Plus" or "Minus" traversing key, or by rotating the electronic handwheel, the 
orientation axis starts to traverse in the appropriate direction, corresponding to the number of 
increments of the active machine function.

Note
• If several requests are set simultaneously, no machine function becomes active.
• If an orientation axis is currently being traversed via a machine function, the movement is 

aborted through deselection or change of the machine function.

Data type and update
BOOL, cyclic

Value TRUE
A request has been made to manually traverse the orientation axis.

Value FALSE
A request has not been made to manually traverse the orientation axis.

Corresponds to
• <Chan>.orientationAxis1.in.inc1Active

Traversing of the orientation axis by 1 increment on request is active
• <Chan>.orientationAxis1.in.inc10Active

Traversing of the orientation axis by 10 increments on request is active
• <Chan>.orientationAxis1.in.inc100Active

Traversing of the orientation axis by 100 increments on request is active
• <Chan>.orientationAxis1.in.inc1 000Active

Traversing of the orientation axis by 1 000 increments on request is active
• <Chan>.orientationAxis1.in.inc10 000Active

Traversing of the orientation axis by 10 000 increments on request is active
• <Chan>.orientationAxis1.in.incVarActive

Traversing of the orientation axis by user-defined number of increments on request is active
• <Chan>.orientationAxis1.in.contManualTraversActive

Continuous traversing of the orientation axis (normal)
• MD11320 $MN_HANDWH_IMP_PER_LATCH 

Handwheel pulses per detent position
• MD11330 $MN_JOG_INCR_SIZE_TAB 

Increment size for INC/handwheel
• MD31090 $MA_JOG_INCR_WEIGHT 

Evaluation of an increment for INC/handwheel
• SD41010 $SN_JOG_VAR_INCR_SIZE 

Size of the variable increment for JOG

More information
• Function Manual Axes and Spindles; Section "Manual traversing"
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12.3.29.12 inc10000

PLC → NC <Chan>.orientationAxis1.out.inc10000
Activate traversing of the orientation axis by 10 000 increments on request 

Description
In addition to five fixed increment sizes (default setting in MD11330: INC1, INC10, INC100, 
INC1000 and INC10000), a variable increment size (INCvar) that can be set via the setting data 
SD41010 is also available. The distance evaluation of one increment for fixed and variable 
increment sizes is performed via the axis-specific machine data MD31090.
When pressing the "Plus" or "Minus" traversing key, or by rotating the electronic handwheel, the 
orientation axis starts to traverse in the appropriate direction, corresponding to the number of 
increments of the active machine function.

Note
• If several requests are set simultaneously, no machine function becomes active.
• If an orientation axis is currently being traversed via a machine function, the movement is 

aborted through deselection or change of the machine function.

Data type and update
BOOL, cyclic

Value TRUE
A request has been made to manually traverse the orientation axis.

Value FALSE
A request has not been made to manually traverse the orientation axis.

Corresponds to
• <Chan>.orientationAxis1.in.inc1Active

Traversing of the orientation axis by 1 increment on request is active
• <Chan>.orientationAxis1.in.inc10Active

Traversing of the orientation axis by 10 increments on request is active
• <Chan>.orientationAxis1.in.inc100Active

Traversing of the orientation axis by 100 increments on request is active
• <Chan>.orientationAxis1.in.inc1000Active

Traversing of the orientation axis by 1 000 increments on request is active
• <Chan>.orientationAxis1.in.inc10000Active

Traversing of the orientation axis by 10 000 increments on request is active
• <Chan>.orientationAxis1.in.incVarActive

Traversing of the orientation axis by user-defined number of increments on request is active
• <Chan>.orientationAxis1.in.contManualTraversActive

Continuous traversing of the orientation axis (normal)
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• MD11320 $MN_HANDWH_IMP_PER_LATCH 
Handwheel pulses per detent position

• MD11330 $MN_JOG_INCR_SIZE_TAB 
Increment size for INC/handwheel

• MD31090 $MA_JOG_INCR_WEIGHT 
Evaluation of an increment for INC/handwheel

• SD41010 $SN_JOG_VAR_INCR_SIZE 
Size of the variable increment for JOG

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.29.13 incVar

PLC → NC <Chan>.orientationAxis1.out.incVar
Activate traversing of the orientation axis by user-defined number of increments on request 

Description
In addition to five fixed increment sizes (default setting in MD11330: INC1, INC10, INC100, 
INC1000 and INC10000), a variable increment size (INCvar) that can be set via the setting data 
SD41010 is also available. The distance evaluation of one increment for fixed and variable 
increment sizes is performed via the axis-specific machine data MD31090.
When pressing the "Plus" or "Minus" traversing key, or by rotating the electronic handwheel, the 
orientation axis starts to traverse in the appropriate direction, corresponding to the number of 
increments of the active machine function.

Note
• If several requests are set simultaneously, no machine function becomes active.
• If an orientation axis is currently being traversed via a machine function, the movement is 

aborted through deselection or change of the machine function.

Data type and update
BOOL, cyclic

Value TRUE
A request has been made to manually traverse the orientation axis.

Value FALSE
A request has not been made to manually traverse the orientation axis.
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Corresponds to
• <Chan>.orientationAxis1.in.inc1Active

Traversing of the orientation axis by 1 increment on request is active
• <Chan>.orientationAxis1.in.inc10Active

Traversing of the orientation axis by 10 increments on request is active
• <Chan>.orientationAxis1.in.inc100Active

Traversing of the orientation axis by 100 increments on request is active
• <Chan>.orientationAxis1.in.inc1000Active

Traversing of the orientation axis by 1 000 increments on request is active
• <Chan>.orientationAxis1.in.inc10000Active

Traversing of the orientation axis by 10 000 increments on request is active
• <Chan>.orientationAxis1.in.incVarActive

Traversing of the orientation axis by user-defined number of increments on request is active
• <Chan>.orientationAxis1.in.contManualTraversActive

Continuous traversing of the orientation axis (normal)
• MD11320 $MN_HANDWH_IMP_PER_LATCH 

Handwheel pulses per detent position
• MD11330 $MN_JOG_INCR_SIZE_TAB 

Increment size for INC/handwheel
• MD31090 $MA_JOG_INCR_WEIGHT 

Evaluation of an increment for INC/handwheel
• SD41010 $SN_JOG_VAR_INCR_SIZE 

Size of the variable increment for JOG

More information
• Function Manual Axes and Spindles; Section "Manual traversing"

12.3.29.14 contManualTravers

PLC → NC <Chan>.orientationAxis1.out.contManualTravers
Activate continuous traversing for the orientation axis (normal) 

Description
For continuous manual travel, the "plus" and "minus" traversing keys are selected to move the 
orientation axis continuously and the appropriate direction.

Note
• If several requests are set simultaneously, no machine function becomes active.
• If an orientation axis is currently being traversed via a machine function, the movement is 

aborted through deselection or change of the machine function.
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Data type and update
BOOL, cyclic

Value TRUE
A request has been made to manually traverse the orientation axis.

Value FALSE
A request has not been made to manually traverse the orientation axis.

Corresponds to
• <Chan>.orientationAxis1.in.inc1Active

Traversing of the orientation axis by 1 increment on request is active
• <Chan>.orientationAxis1.in.inc10Active

Traversing of the orientation axis by 10 increments on request is active
• <Chan>.orientationAxis1.in.inc100Active

Traversing of the orientation axis by 100 increments on request is active
• <Chan>.orientationAxis1.in.inc1000Active

Traversing of the orientation axis by 1 000 increments on request is active
• <Chan>.orientationAxis1.in.inc10000Active

Traversing of the orientation axis by 10 000 increments on request is active
• <Chan>.orientationAxis1.in.incVarActive

Traversing of the orientation axis by user-defined number of increments on request is active
• <Chan>.orientationAxis1.in.contManualTraversActive

Continuous traversing of the orientation axis (normal)
• MD11320 $MN_HANDWH_IMP_PER_LATCH 

Handwheel pulses per detent position
• MD11330 $MN_JOG_INCR_SIZE_TAB 

Increment size for INC/handwheel
• MD31090 $MA_JOG_INCR_WEIGHT 

Evaluation of an increment for INC/handwheel
• SD41010 $SN_JOG_VAR_INCR_SIZE 

Size of the variable increment for JOG

More information
• Function Manual Axes and Spindles; Section "Manual traversing"
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12.3.30 <Chan>.toolMgmt.in

12.3.30.1 toolMissing

NC → PLC <Chan>.toolMgmt.in.toolMissing
Programmed tool is missing or cannot be used 

Description
TOOLMAN: Tool missing
A tool is either missing or cannot be used.

Data type and update
BOOL, job-controlled

Value TRUE
The programmed tool is missing.

Value FALSE
irrelevant

12.3.30.2 toolPrewarnLimitReached

NC → PLC <Chan>.toolMgmt.in.toolPrewarnLimitReached
Tool prewarning limit was reached. T number for tool whose prewarning limit has been reached can be 
found in: toolPrewarnLimitTNumber 

Description
The T number of the tool whose prewarning value has been reached is located in: 
<Chan>.toolMgmt.in.toolPrewarnLimitTNumber
The change signal is active for one "Main" cycle.

Data type and update
BOOL, job-controlled

Value TRUE
The tool prewarning limit has been reached

Value FALSE
Irrelevant
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Corresponds to
• <Chan>.toolMgmt.in.toolLimitValueReached 

Tool limit value has been reached. T number for tool whose limit value has been reached can 
be found in: toolLimitTNumber

• <Chan>.toolMgmt.in.newReplacementToolActive 
Transition to new replacement tool occurred. The T number of the new replacement tool can 
be found in: newReplacementToolTNumber

• <Chan>.toolMgmt.in.lastReplacementToolReached 
Last replacement tool of the tool group was reached (MD20310). The T number of the last 
replacement tool of the tool group can be found in: lastReplacementToolTNumber

• <Chan>.toolMgmt.in.toolPrewarnLimitTNumber 
T number for tool prewarning limit

More information
• Function Manual Tool Management

12.3.30.3 toolLimitValueReached

NC → PLC <Chan>.toolMgmt.in.toolLimitValueReached
Tool limit value has been reached. T number for tool whose limit value has been reached can be found 
in: toolLimitTNumber 

Description
The T number of the tool whose limit value has been reached is located in: 
<Chan>.toolMgmt.in.toolLimitTNumber
The change signal is active for one "Main" cycle.

Data type and update
BOOL, job-controlled

Value TRUE
The tool limit value has been reached.

Value FALSE
Irrelevant

Corresponds to
• <Chan>.toolMgmt.in.toolPrewarnLimitReached

Tool prewarning limit was reached. T number for tool whose prewarning limit has been 
reached can be found in: toolPrewarnLimitTNumber

• <Chan>.toolMgmt.in.newReplacementToolActive 
Transition to new replacement tool occurred. The T number of the new replacement tool can 
be found in: newReplacementToolTNumber
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• <Chan>.toolMgmt.in.lastReplacementToolReached 
Last replacement tool of the tool group was reached (MD20310). The T number of the last 
replacement tool of the tool group can be found in: lastReplacementToolTNumber

• <Chan>.toolMgmt.in.toolLimitTNumber 
T number for tool limit

More information
• Function Manual Tool Management

12.3.30.4 newReplacementToolActive

NC → PLC <Chan>.toolMgmt.in.newReplacementToolActive
Transition to new replacement tool occurred. The T number of the new replacement tool can be found 
in: newReplacementToolTNumber 

Description
The T number of the new replacement tool is located in: <Chan>.toolMgmt.in.newTNumber
The change signal is active for one "Main" cycle.

Data type and update
BOOL, job-controlled

Value TRUE
A transition is made to a new replacement tool.

Value FALSE
Irrelevant

Corresponds to
• <Chan>.toolMgmt.in.toolPrewarnLimitReached

Tool prewarning limit was reached. T number for tool whose prewarning limit has been 
reached can be found in: toolPrewarnLimitTNumber

• <Chan>.toolMgmt.in.toolLimitValueReached 
Tool limit value has been reached. T number for tool whose limit value has been reached can 
be found in: toolLimitTNumber

• <Chan>.toolMgmt.in.lastReplacementToolReached 
Last replacement tool of the tool group was reached (MD20310). The T number of the last 
replacement tool of the tool group can be found in: lastReplacementToolTNumber

• <Chan>.toolMgmt.in.newTNumber 
T number of the new replacement tool

More information
• Function Manual Tool Management
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12.3.30.5 lastReplacementToolReached

NC → PLC <Chan>.toolMgmt.in.lastReplacementToolReached
Last replacement tool of the tool group was reached (MD20310). The T number of the last replacement 
tool of the tool group can be found in: lastReplacementToolTNumber 

Description
The T number of the last replacement tool of the tool group is located in: 
<Chan>.toolMgmt.in.lastTNumber
The change signal is active for one "Main" cycle.

Note
The monitoring for the last replacement tool must be activated in MD20310 
$MC_TOOL_MANAGEMENT_MASK, bit 18.

Data type and update
BOOL, job-controlled

Value TRUE
The last replacement tool of the tool group has been reached

Value FALSE
Irrelevant

Corresponds to
• <Chan>.toolMgmt.in.toolPrewarnLimitReached

Tool prewarning limit was reached. T number for tool whose prewarning limit has been 
reached can be found in: toolPrewarnLimitTNumber

• <Chan>.toolMgmt.in.toolLimitValueReached 
Tool limit value has been reached. T number for tool whose limit value has been reached can 
be found in: toolLimitTNumber

• <Chan>.toolMgmt.in.newReplacementToolActive 
Transition to new replacement tool occurred. The T number of the new replacement tool can 
be found in: newReplacementToolTNumber

• <Chan>.toolMgmt.in.lastTNumber 
T number of the last replacement tool

More information
• Function Manual Tool Management

12.3.30.6 toolPrewarnLimitTNumber

NC → PLC <Chan>.toolMgmt.in.toolPrewarnLimitTNumber
T number for tool prewarning limit 
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Data type and update
DINT

Value 
Transferred tool management functions: T number of the tool, whose prewarning value has 
been reached

12.3.30.7 toolLimitTNumber

NC → PLC <Chan>.toolMgmt.in.toolLimitTNumber
T number for tool limit 

Data type and update
DINT, cyclic

Value 
Transferred tool management functions: T number of the tool, whose limit value has been 
reached

12.3.30.8 newTNumber

NC → PLC <Chan>.toolMgmt.in.newTNumber
T number of the new replacement tool 

Data type and update
DINT, cyclic

Value 
Transferred tool management functions: T number of the new replacement tool

12.3.30.9 lastTNumber

NC → PLC <Chan>.toolMgmt.in.lastTNumber
T number of the last replacement tool 

Data type and update
DINT, cyclic

Value
Transferred tool management functions: T number of the last replacement tool
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12.3.31 <Chan>.toolMgmt.out

12.3.31.1 toolLifeMonitoring

PLC → NC <Chan>.toolMgmt.out.toolLifeMonitoring
Record tool life (tool management) (MD20310 bit 17) 

Description
The tool life is always acquired as standard, if the geometry axes are not traversed with rapid 
traverse (G0).
With the interface signal, acquiring the tool life is deactivated and then activated again.
Requirement
Release of the functionality with MD20310 TOOL_MANAGEMENT_MASK, bit 17 = TRUE

Data type and update
BOOL, cyclic

Value TRUE
Acquire tool life.

Value FALSE
Do not acquire tool life.

Corresponds to
• $A_MONIFACT 

Factor for reading tool monitoring
• $TC_MOP1 

Prewarning limit for tool life
• MD18080 $MN_MM_TOOL_MANAGEMENT_MASK 

Memory reserved for the tool management 
• MD20124 $MC_TOOL_MANAGEMENT_TOOLHOLDER 

Tool holder number
• MD20310 TOOL_MANAGEMENT_MASK, bit 17 

Activation of the tool management functions
• MD20320 $MC_TOOL_TIME_MONITOR_MASK 

Time monitoring for tool in the tool holder

More information
• Function Manual Tool Management; 

– Section "Function description" > "Tool monitoring (workpiece count, tool life, wear)" > 
"Tool life monitoring"

– Section "Function description" > "Tool monitoring without active tool management" > 
"Tool life monitoring"
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12.3.31.2 deactivateWorkpieceCounter

PLC → NC <Chan>.toolMgmt.out.deactivateWorkpieceCounter
Tool management: disabling of workpiece counter monitoring is requested 

Description
The workpiece counter monitoring allows workpieces to be counted, depending on the process, 
the workpiece material or other factors. Workpiece counter monitoring can be deactivated with 
the interface signal.

Data type and update
BOOL, job-controlled

Value TRUE
Deactivate workpiece counter monitoring is requested.

Value FALSE
Deactivate workpiece counter monitoring is not requested.

Corresponds to
• SETPIECE 

Function
• TMPCIT 

PI service
• $TC_MOP4 

Remaining quantity
• $TC_TP9 

Type of tool monitoring

More information
• Function Manual Tool Management; 

– Section "Function description" > "Tool monitoring (workpiece count, tool life, wear)" > 
"Workpiece counter monitoring"

– Section "Function description" > "Tool monitoring without active tool management" > 
"Workpiece counter monitoring"

12.3.31.3 deactivateWearMonitoring

PLC → NC <Chan>.toolMgmt.out.deactivateWorkpieceCounter
Tool management: disabling of workpiece counter monitoring is requested 

Data type and update
BOOL, job-controlled
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Value TRUE
Deactivate wear monitoring is requested.

Value FALSE
Deactivate wear monitoring is not requested.

Corresponds to
• $TC_MOP15 

Wear setpoint or total override factor setpoint
• $TC_MOP5 

Wear pre-warning limit or additive offset pre-warning limit
• $TC_MOP6 

Wear actual value or additive offset actual value
• $TC_TP9 

Type of tool monitoring
• MD18080 $MN_MM_TOOL_MANAGEMENT_MASK 

Memory reserved for the tool management
• MD20310 TOOL_MANAGEMENT_MASK, bit 17 

Activation of the tool management functions

More information
• Function Manual Tool Management;

– Section "Function description" > "Tool monitoring (workpiece count, tool life, wear)" > 
"Wear monitoring"

– Section "Function description" > "Tool monitoring without active tool management" > 
"Wear monitoring"

12.3.31.4 ignoreDisabledSate

PLC → NC <Chan>.toolMgmt.out.ignoreDisabledSate
Tool management: tool is not disabled 

Description
A tool enters the "locked" state if the actual value of the active monitoring function (workpiece 
count, tool life or wear) has reached a value of zero. If the tool is still being used, it remains in 
use (for machining) until the next tool change. After that the tool can no longer be used. 
Using the interface signal, it can be set that the NC does not take the "locked" state into account 
when searching for a tool that can be used.
The interface signal has no effect if tool selection is realized using Init blocks (reset and start 
mode mask).

Data type and update
BOOL, job-controlled
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Value TRUE
Tool lock is not active

Value FALSE
Tool lock is active

Corresponds to
• MD22562 $MC_TOOL_CHANGE_ERROR_MODE 

response to tool change errors

More information
• Function Manual, Tool Management; Chapter "Function description" > "Tool monitoring 

(workpiece count, tool life, wear)" > "Wear monitoring" > "Signals to the PLC and from the PLC"

12.3.32 <Chan>.auxMDynFuncs.in

12.3.32.1 m00Decoded - m99Decoded

NC → PLC <Chan>.auxMDynFuncs.in.m00Decoded - .m99Decoded
Edge change 0 → 1: M function 00..99 decoded

Description
Dynamic M functions M0 to M99 decoded

Note
• The M function is not displayed here if a spindle is parameterized in the channel. In this case, 

the M function is displayed as extended M function under 
<Chan>.auxMFuncs[1].in.extendedAddress and axially under 
<Axis>.spindle.in.mFuncNumber.

• Dynamic M functions (M00 to M99) are decoded by the PLC basic program. 
Static M functions must be generated in the PLC user program from dynamic M functions.

Data type and update
BOOL, job-controlled

Value TRUE
The associated M function was has been decoded.

Value FALSE
The associated M function has not been decoded or the interface signal has been reset from the 
PLC basic program as acknowledgment.
For a general auxiliary function output, the interface signal is reset by the PLC basic program 
after "Main" has been completely executed.
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For a fast auxiliary function output, the interface signal is reset by the PLC basic program in the 
same "Hardware interrupt" cycle.

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"

12.3.33 <Chan>.auxMFuncs[x].in

12.3.33.1 hasChanged

NC → PLC <Chan>.auxMFuncs[1].in.hasChanged
The M function has changed; the signal indicates that the corresponding value is valid, available for one 
PLC cycle 

Data type and update
BOOL, job-controlled

Value TRUE
An M information was output to the interface with a new value together with the associated 
change signal at the beginning of a "Main" cycle. In this case, the change signal indicates that the 
appropriate value is valid.

Value FALSE
The change signals are reset by the PLC basic program at the start of the next "Main" cycle. The 
value of the respective data is not valid.

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"

12.3.33.2 notDecoded

NC → PLC <Chan>.auxMFuncs[1].in.notDecoded
The M function is not present in the decoding list, available for one PLC cycle 

Data type and update
BOOL, job-controlled

Value TRUE
M function is greater than 99 (for extended address = 0) or for extended address > 0, not 
included in the decoding list.
This signal is available - together with the associated M change signal - for one "Main" cycle.
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Cause:
• Incorrect M function programmed
• M function not configured in the decoding list of the PLC
Remedy e.g.:
• PLC sets read-in inhibit
• Output of a PLC alarm

Value FALSE
M function less than 99 (for extended address = 0) or for extended address > 0 included in the 
decoding list.

12.3.33.3 fastAckActive

NC → PLC <Chan>.auxMFuncs[1].in.fastAckActive
Quick acknowledgement for M function is active 

Data type and update
BOOL, job-controlled

Value TRUE
An M information was output to the interface with a new value together with the associated 
change signal at the beginning of a "Main" cycle. 
In this case, the additional info "Quick" indicates the quick help function. 

Value FALSE
The change signals are reset by the PLC basic program at the start of the next "Main" cycle. The 
value of the respective data is not valid.

12.3.33.4 extendedAddress

NC → PLC <Chan>.auxMFuncs[1].in.extendedAddress
Extended M function address 

Description
If an M function change signal (<Chan>.auxMFuncs[x].in.hasChanged) is present, then up to 
five M functions programmable in an NC block are made available here with the extended 
address.

Data type and update
INT, job-controlled

Value 
Extended address
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Corresponds to
• <Chan>.auxMFuncs[x].in.hasChanged 

The M function has changed; the signal indicates that the corresponding value is valid, 
available for one PLC cycle

• MD10715 $MN_M_NO_FCT_CYCLE
• MD10716 $MN_M_NO_FCT_CYCLE_NAME
• MD10718 $MN_M_NO_FCT_CYCLE_PAR
• $C_M… 

System variable

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"

12.3.33.5 value

NC → PLC <Chan>.auxMFuncs[1].in.value
M function value 

Description
If an M function change signal (<Chan>.auxMFuncs[x].in.hasChanged) is present, then up to 
five M functions that can be programmed in an NC block are made available here with the 
number of the M function.
The M function values remain until they are overwritten by new M functions.
The M function values are deleted by the following events: 
• Run-up of the PLC.
• A new M function is entered.

Note
M functions are programmed in the part program in the INTEGER format (8 decades plus leading 
sign).

Data type and update
DINT, job-controlled

Value 
M function values
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Corresponds to
• <Chan>.auxMFuncs[x].in.hasChanged 

The M function has changed; the signal indicates that the corresponding value is valid, 
available for one PLC cycle

• MD10715 $MN_M_NO_FCT_CYCLE
• MD10716 $MN_M_NO_FCT_CYCLE_NAME
• MD10718 $MN_M_NO_FCT_CYCLE_PAR
• $C_M… 

System variable

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"

12.3.34 <Chan>.auxSFuncs[x].in

12.3.34.1 hasChanged

NC → PLC <Chan>.auxSFuncs[1].in.hasChanged
The S function has changed; the signal indicates that the corresponding value is valid 

Data type and update
BOOL, job-controlled

Value TRUE
An S information was output to the interface with a new value together with the associated 
change signal at the beginning of a "Main" cycle. In this case, the change signal indicates that the 
appropriate value is valid.

Value FALSE
The change signals are reset by the PLC basic program at the start of the next "Main" cycle. The 
value of the respective data is not valid.

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"

12.3.34.2 fastAckActive

NC → PLC <Chan>.auxSFuncs[1].in.fastAckActive
Quick acknowledgement for S function is active 

Description
Additional "quick" information (fast acknowledgment) active
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Data type and update
BOOL, job-controlled

Value TRUE
An S information was output to the interface with a new value together with the associated 
change signal at the beginning of a "Main" cycle. 
In this case, the additional info "Quick" indicates the quick help function. 

Value FALSE
The change signals are reset by the PLC basic program at the start of the next "Main" cycle. The 
value of the respective data is not valid.

12.3.34.3 extendedAddress

NC → PLC <Chan>.auxSFuncs[1].in.extendedAddress
Extended S function address 

Description
If an S function change signal (<Chan>.auxSFuncs[x].in.hasChanged) is present, then up to 
three S functions programmable in an NC block are made available here with the extended 
address.

Data type and update
INT, job-controlled

Value 
Extended address

Corresponds to
• <Chan>.auxSFuncs[x].in.hasChanged 

The S function has changed; the signal indicates that the corresponding value is valid

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"

12.3.34.4 value

NC → PLC <Chan>.auxSFuncs[1].in.value
S function value 

Description
If an S function change signal (<Chan>.auxSFuncs[x].in.hasChanged) is present, then up to 
three S functions that can be programmed in an NC block are made available here with the 
number of the S function.
The S function values remain until they are overwritten by new S functions.
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The S function values are deleted by the following events: 
• Run-up of the PLC.
• A new S function is entered.

Data type and update
REAL, job-controlled

Value 
S function values

Corresponds to
• <Chan>.auxSFuncs[x].in.hasChanged 

The S function has changed; the signal indicates that the corresponding value is valid

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"

12.3.35 <Chan>.auxTFuncs[x].in

12.3.35.1 hasChanged

NC → PLC <Chan>.auxTFuncs[1].in.hasChanged
The T function has changed; the signal indicates that the corresponding value is valid 

Data type and update
BOOL, job-controlled

Value TRUE
A T information was output to the interface with a new value together with the associated 
change signal at the beginning of a "Main" cycle. In this case, the change signal indicates that the 
appropriate value is valid.

Value FALSE
The change signals are reset by the PLC basic program at the start of the next "Main" cycle. The 
value of the respective data is not valid.

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"
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12.3.35.2 fastAckActive

NC → PLC <Chan>.auxTFuncs[1].in.fastAckActive
Quick acknowledgement for T function is active 

Note
• For 10-decade T numbers, only the signal <Chan>.auxTFuncs[1].in.hasChanged "T fct.1 

change" is available.

Data type and update
BOOL, job-controlled

Value TRUE
A T information was output to the interface with a new value together with the associated 
change signal at the beginning of a "Main" cycle. 
In this case, the additional info "Quick" indicates the quick help function. 

Value FALSE
The change signals are reset by the PLC basic program at the start of the next "Main" cycle. The 
value of the respective data is not valid.

12.3.35.3 extendedAddress

NC → PLC <Chan>.auxTFuncs[1].in.extendedAddress
Extended T function address 

Note
• Programmed T functions are not output to the PLC when tool management is active.
• 8 decade T numbers are only available under <Chan>.auxTFuncs[x].in.value "T function 1".
• The REAL format corresponds to the floating-point representation in STEP 7 (24-bit mantissa 

and 8-bit exponent). This floating point format supplies a maximum of 7 valid places. 

Data type and update
INT

Value 
Extended address

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"
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12.3.35.4 value

NC → PLC <Chan>.auxTFuncs[1].in.value
T function value 

Description
If a T function change signal is present, then number of the T functions, programmed in the NC 
block, is made available here.
The T function values remain until they are overwritten by new T functions.
The T function values are deleted by the following events: 
• Run-up of the PLC.
• A new T function is entered.

Note
• Programmed T functions are not output to the PLC when tool management is active.
• 8 decade T numbers are only available under <Chan>.auxTFuncs[x].in.value "T function 1".
• The REAL format corresponds to the floating-point representation in STEP 7 (24-bit mantissa 

and 8-bit exponent). This floating point format supplies a maximum of 7 valid places. 

Data type and update
INT, job-controlled

Value 
T function values

Corresponds to
• <Chan>.auxTFuncs[x].in.hasChanged

The T function has changed; the signal indicates that the corresponding value is valid
• MD10717 $MN_T_NO_FCT_CYCLE_NAME 

Name of the tool change cycle for T function replacement
• MD10719 $MN_T_NO_FCT_CYCLE_MODE 

Parameterization of the T function replacement
• MD22220 $MC_AUXFU_T_SYNC_TYPE 

Output time of the T functions
• MD22550 $MC_TOOL_CHANGE_MODE 

New tool compensation for M function
• $C_T… 

System variable

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"
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12.3.36 <Chan>.auxDFuncs[x].in

12.3.36.1 hasChanged

NC → PLC <Chan>.auxDFuncs[1].in.hasChanged
The D function has changed; the signal indicates that the corresponding value is valid 

Data type and update
BOOL, job-controlled

Value TRUE
A D information was output to the interface with a new value together with the associated 
change signal at the beginning of a "Main" cycle. In this case, the change signal indicates that the 
appropriate value is valid.

Value FALSE
The change signals are reset by the PLC basic program at the start of the next "Main" cycle. The 
value of the respective data is not valid.

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"

12.3.36.2 fastAckActive

NC → PLC <Chan>.auxDFuncs[1].in.fastAckActive
Quick acknowledgement for D function is active 

Note
• For 5-decade D numbers, only the signal <Chan>.auxDFuncs[1].in.hasChanged "D fct.1 

change" is available.

Data type and update
BOOL, job-controlled

Value TRUE
A D information was output to the interface with a new value together with the associated 
change signal at the beginning of a "Main" cycle. 
In this case, the additional info "Quick" indicates the quick help function. 

Value FALSE
The change signals are reset by the PLC basic program at the start of the next "Main" cycle. The 
value of the respective data is not valid.
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12.3.36.3 extendedAddress

NC → PLC <Chan>.auxDFuncs[1].in.extendedAddress
Extended D function address 

Note
• Programmed D functions with names (e.g. D=CUTTING EDGE_1) cannot be output to the PLC 

in ASCII format.
• 5-decade D numbers are only available as <Chan>.auxDFuncs[x].in.extendedAddress "D 

function 1".
• The REAL format corresponds to the floating-point representation in STEP 7 (24-bit mantissa 

and 8-bit exponent). This floating point format supplies a maximum of 7 valid places. 

Data type and update
BYTE

Value 
Extended address

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"

12.3.36.4 value

NC → PLC <Chan>.auxDFuncs[1].in.value
D function value 

Description
If a D function change signal is present, then number of the D functions, programmed in the NC 
block, is made available here.
The D function values remain until they are overwritten by new D functions.
The D function values are deleted by the following events: 
• Run-up of the PLC.
• A new D function is entered.
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Note
• Programmed D functions with names (e.g. D=CUTTING EDGE_1) cannot be output to the PLC 

in ASCII format.
• 5-decade D numbers are only available as <Chan>.auxDFuncs[x].in.extendedAddress "D 

function 1".
• The REAL format corresponds to the floating-point representation in STEP 7 (24-bit mantissa 

and 8-bit exponent). This floating point format supplies a maximum of 7 valid places. 

Data type and update
BYTE, job-controlled

Value 
D function values

Corresponds to
• <Chan>.auxDFuncs[x].in.hasChanged

The D function has changed; the signal indicates that the corresponding value is valid
• MD22250 $MC_AUXFU_D_SYNC_TYPE 

Output time D functions
• MD22252 $MC_AUXFU_DL_SYNC_TYPE 

Output time DL functions

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"

12.3.37 <Chan>.auxDLFuncs[x].in

12.3.37.1 hasChanged

NC → PLC <Chan>.auxDLFuncs[1].in.hasChanged
The DL function has changed; the signal indicates that the corresponding value is valid 

Data type and update
BOOL, job-controlled

Value TRUE
A DL information was output to the interface with a new value together with the associated 
change signal at the beginning of a "Main" cycle. In this case, the change signal indicates that the 
appropriate value is valid.
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Value FALSE
The change signals are reset by the PLC basic program at the start of the next "Main" cycle. The 
value of the respective data is not valid.

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"

12.3.37.2 fastAckActive

NC → PLC <Chan>.auxDLFuncs[1].in.fastAckActive
Quick acknowledgement for DL function is active 

Data type and update
BOOL, job-controlled

Value TRUE
A DL information was output to the interface with a new value together with the associated 
change signal at the beginning of a "Main" cycle. 
In this case, the additional info "Quick" indicates the quick help function. 

Value FALSE
The change signals are reset by the PLC basic program at the start of the next "Main" cycle. The 
value of the respective data is not valid.

12.3.37.3 extendedAddress

NC → PLC <Chan>.auxDLFuncs[1].in.extendedAddress
Extended DL function address 

Data type and update
INT

Value 
Extended address

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"

12.3.37.4 value

NC → PLC <Chan>.auxDLFuncs[1].in.value
DL function value 
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Note
• The REAL format corresponds to the floating-point representation in STEP 7 (24-bit mantissa 

and 8-bit exponent). This floating point format supplies a maximum of 7 valid places.

Data type and update
REAL, job-controlled

Value 
DL function values

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"

12.3.38 <Chan>.auxHFuncs[x].in

12.3.38.1 hasChanged

NC → PLC <Chan>.auxHFuncs[1].in.hasChanged
The H function has changed; the signal indicates that the corresponding value is valid 

Data type and update
BOOL, job-controlled

Value TRUE
An H information was output to the interface with a new value together with the associated 
change signal at the beginning of a "Main" cycle. In this case, the change signal indicates that the 
appropriate value is valid.

Value FALSE
The change signals are reset by the PLC basic program at the start of the next "Main" cycle. The 
value of the respective data is not valid.

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"

12.3.38.2 fastAckActive

NC → PLC <Chan>.auxHFuncs[1].in.fastAckActive
Quick acknowledgement for H function is active 
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Data type and update
BOOL, job-controlled

Value TRUE
An H information was output to the interface with a new value together with the associated 
change signal at the beginning of a "Main" cycle. 
In this case, the additional info "Quick" indicates the quick help function. 

Value FALSE
The change signals are reset by the PLC basic program at the start of the next "Main" cycle. The 
value of the respective data is not valid.

12.3.38.3 extendedAddress

NC → PLC <Chan>.auxHFuncs[1].in.extendedAddress
Extended H function address 

Description
If an H function change signal is present, then up to three H functions programmable in an NC 
block are made available here with the extended address.

Data type and update
INT, job-controlled

Value 
Extended address

Corresponds to
• <Chan>.auxHFuncs[x].in.hasChanged 

The H function has changed; the signal indicates that the corresponding value is valid
• MD22110 $MC_AUXFU_H_TYPE_INT 

Type of H-auxiliary function is an integer
• MD22230 $MC_AUXFU_H_SYNC_TYPE 

Output time of the H functions

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"

12.3.38.4 value

NC → PLC <Chan>.auxHFuncs[1].in.value
H function value (type REAL, MD22110 $MC_AUXFU_H_TYPE_INT=0) 
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Description
If an H function change signal is present, then up to three H functions that can be programmed 
in an NC block are made available here with the number of the H function.
The H function values remain until they are overwritten by new H functions.
The H function values are deleted by the following events: 
• Run-up of the PLC.
• A new H function is entered.

Data type and update
REAL, job-controlled

Value 
H function value as floating-point number

Corresponds to
• <Chan>.auxHFuncs[x].in.hasChanged 

The H function has changed; the signal indicates that the corresponding value is valid
• MD22110 $MC_AUXFU_H_TYPE_INT 

Type of H-auxiliary function is an integer
• MD22230 $MC_AUXFU_H_SYNC_TYPE 

Output time of the H functions

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"

12.3.38.5 valueTypeDint

NC → PLC <Chan>.auxHFuncs[1].in.valueTypeDint
H function value (type DINT, MD22110 $MC_AUXFU_H_TYPE_INT=1) 

Description
If an H function change signal is present, then up to three H functions that can be programmed 
in an NC block are made available here with the number of the H function.
The H function values remain until they are overwritten by new H functions.
The H function values are deleted by the following events: 
• Run-up of the PLC.
• A new H function is entered.

Data type and update
DINT, job-controlled

Value 
H function values as fixed point number
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Corresponds to
• <Chan>.auxHFuncs[x].in.hasChanged 

The H function has changed; the signal indicates that the corresponding value is valid
• MD22110 $MC_AUXFU_H_TYPE_INT 

Type of H-auxiliary function is an integer
• MD22230 $MC_AUXFU_H_SYNC_TYPE 

Output time of the H functions

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"

12.3.39 <Chan>.auxFFuncs[x].in

12.3.39.1 hasChanged

NC → PLC <Chan>.auxFFuncs[1].in.hasChanged
The F function has changed; the signal indicates that the corresponding value is valid 

Data type and update
BOOL, job-controlled

Value TRUE
An F information was output to the interface with a new value together with the associated 
change signal at the beginning of a "Main" cycle. In this case, the change signal indicates that the 
appropriate value is valid.

Value FALSE
The change signals are reset by the PLC basic program at the start of the next "Main" cycle. The 
value of the respective data is not valid.

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"

12.3.39.2 fastAckActive

NC → PLC <Chan>.auxFFuncs[1].in.fastAckActive
Quick acknowledgement for F function is active 

Data type and update
BOOL, job-controlled
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Value TRUE
An F information was output to the interface with a new value together with the associated 
change signal at the beginning of a "Main" cycle. 
In this case, the additional info "Quick" indicates the quick help function. 

Value FALSE
The change signals are reset by the PLC basic program at the start of the next "Main" cycle. The 
value of the respective data is not valid.

12.3.39.3 extendedAddress

NC → PLC <Chan>.auxFFuncs[1].in.extendedAddress
Extended F function address 

Description
If an F function change signal (<Chan>.auxFFuncs[x].in.hasChanged) is present, then up to five 
F functions programmable in an NC block are made available here with the extended address.
If an F function change signal is present, then up to six F functions programmable in an NC block 
are made available here with the extended address.
The extended address of the F function is generated from the feedrate type (path feed or axis-
specific feed) and the axis names:
• Path feedrate: 0
• Axis-specific feedrate: Machine axis number of positioning axis 1, 2, 3, ... maximum number 

of machine axes

Note
• F functions are programmed in the part program in the REAL data format.
• The extended address of the F function contains an identifier with the following meaning:

– 0: Path feedrate
– 1 - 31: Machine axis number for feedrate for positioning axes

• The data type of the H function depends on machine data: MD22110 
$MC_AUXFU_H_TYPE_INT

Data type and update
INT, job-controlled

Value 
Extended address
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Corresponds to
• <Chan>.auxFFuncs[x].in.hasChanged 

The F function has changed; the signal indicates that the corresponding value is valid
• MD22240 $MC_AUXFU_F_SYNC_TYPE 

Output time of F functions

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"

12.3.39.4 value

NC → PLC <Chan>.auxFFuncs[1].in.value
F function value 

Description
If an F function change signal is present, then up to six F functions that can be programmed in 
an NC block are made available here with the number of the F function.
The F function values remain until they are overwritten by new F functions.
The F function values are deleted by the following events: 
• Run-up of the PLC.
• A new F function is entered.

Note
• F functions are programmed in the part program in the REAL data format.
• The extended address of the F function contains an identifier with the following meaning:

– 0: Path feedrate
– 1 - 31: Machine axis number for feedrate for positioning axes

• The data type of the H function depends on machine data: MD22110 
$MC_AUXFU_H_TYPE_INT

Data type and update
DINT, job-controlled

Value 
F function values

Corresponds to
• <Chan>.auxFFuncs[x].in.hasChanged 

The F function has changed; the signal indicates that the corresponding value is valid
• MD22240 $MC_AUXFU_F_SYNC_TYPE 

Output time of F functions
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More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC"

12.3.40 <Chan>.protAreas[x].in

12.3.40.1 ncPreactivated

NC → PLC <Chan>.protAreas[1].in.ncPreactivated
Machine-specific protection area is preactivated 

Note
Only a preactivated machine-related protection area can be activated or deactivated using the 
corresponding interface signal:
<Chan>.protAreas[x].out.nc (Activate machine-related protection area 1 to 10)

Data type and update
BOOL, cyclic

Value TRUE
The machine-related protection area 1 (...10) is preactivated. 
Preactivation is realized in the NC program using command NPROT. 

Value FALSE
The machine-related protection area 1 (...10) is not preactivated. 

Corresponds to
• <Chan>.basic.out.enableProtAreas 

Release protection areas (not part of collision avoidance CA)
• <Chan>.protAreas[x].out.nc 

Activate machine-specific protection area
• <Chan>.protAreas[x].out.chan 

Activate channel-specific protection area
• <Chan>.protAreas[x].in.chanPreactivated 

Channel-specific protection area preactivated
• <Chan>.protAreas[x].in.ncViolated 

Machine-specific protection area is violated
• <Chan>.protAreas[x].in.chanViolated 

Channel-specific protection area violated 
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More information
• Function Manual Basic Functions; Section "Monitoring and compensating" > "Protection 

areas"

12.3.40.2 ncViolated

NC → PLC <Chan>.protAreas[1].in.ncViolated
Machine-specific protection area is violated 

Data type and update
BOOL, cyclic

Value TRUE
The activated, machine-related protection area 1 to 10 was violated in the current block or in the 
current JOG traversing motion.
The preactivated, machine-related protection area 1 to 10 would be violated in the current block 
if it would be active. 

Value FALSE
The activated, machine-related protection area 1 to 10 was not violated in the current block or 
in the current JOG traversing motion.
The preactivated, machine-related protection area 1 to 10 would not be violated in the current 
block if it would be active. 

Corresponds to
• <Chan>.basic.out.enableProtAreas 

Release protection areas (not part of collision avoidance CA)
• <Chan>.protAreas[x].out.nc 

Activate machine-specific protection area
• <Chan>.protAreas[x].out.chan 

Activate channel-specific protection area
• <Chan>.protAreas[x].in.chanPreactivated 

Channel-specific protection area preactivated
• <Chan>.protAreas[x].in.ncPreactivated

Machine-specific protection area is preactivated
• <Chan>.protAreas[x].in.chanViolated 

Channel-specific protection area violated

More information
• Function Manual Basic Functions; Section "Monitoring and compensating" > "Protection 

areas"
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12.3.40.3 chanPreactivated

NC → PLC <Chan>.protAreas[1].in.chanViolated
Channel-specific protection area violated 

Note
Only a preactivated channel-specific protection area can be activated or deactivated using the 
corresponding interface signal:
<Chan>.protAreas[x].out.chan (Activate channel-specific protection area 1 to 10)

Data type and update
BOOL, cyclic

Value TRUE
The channel-specific protection area 1 (…10) is preactivated. Preactivation is realized in the NC 
program using command NPROT.

Value FALSE
The channel-specific protection area 1 (…10) is not preactivated. 

Corresponds to
• <Chan>.basic.out.enableProtAreas 

Release protection areas (not part of collision avoidance CA)
• <Chan>.protAreas[x].out.nc 

Activate machine-specific protection area
• <Chan>.protAreas[x].out.chan 

Activate channel-specific protection area
• <Chan>.protAreas[x].in.ncPreactivated

Machine-specific protection area is preactivated
• <Chan>.protAreas[x].in.ncViolated 

Machine-specific protection area is violated
• <Chan>.protAreas[x].in.chanViolated 

Channel-specific protection area violated

More information
• Function Manual Basic Functions; Section "Monitoring and compensating" > "Protection 

areas"

12.3.40.4 chanViolated

NC → PLC <Chan>.protAreas[1].in.chanViolated
Channel-specific protection area violated 
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Data type and update
BOOL, cyclic

Value TRUE
The activated, channel-specific protection area 1 to 10 was violated in the current block or in the 
current JOG traversing motion.
The preactivated, channel-specific protection area 1 to 10 would be violated in the current block 
if it would be active. 

Value FALSE
The activated, channel-specific protection area 1 to 10 was not violated in the current block or 
in the current JOG traversing motion.
The preactivated, channel-specific protection area 1 to 10 would not be violated in the current 
block if it would be active. 

Corresponds to
• <Chan>.basic.out.enableProtAreas 

Release protection areas (not part of collision avoidance CA)
• <Chan>.protAreas[x].out.nc 

Activate machine-specific protection area
• <Chan>.protAreas[x].out.chan 

Activate channel-specific protection area
• <Chan>.protAreas[x].in.chanPreactivated 

Channel-specific protection area preactivated
• <Chan>.protAreas[x].in.ncPreactivated

Machine-specific protection area is preactivated
• <Chan>.protAreas[1].in.chanPreactivated 

Channel-specific protection area preactivated
• <Chan>.protAreas[1].in.ncViolated 

Machine-specific protection area is violated

More information
• Function Manual Basic Functions; Section "Monitoring and compensating" > "Protection 

areas"

12.3.41 <Chan>.protAreas[x].out

12.3.41.1 nc

PLC → NC <Chan>.protAreas[1].out.nc
Activate machine-specific protection area 
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Data type and update
BOOL, cyclic

Value TRUE
Request to activate the machine-related protection area.
The protection area is immediately active.

Note
Activating the protection area is only effective if it was already pre-activated via an NC program. 

Value FALSE
Request to deactivate the active machine-related protection area.
The protection area is immediately inactive.

Note
Deactivating the protection area is only active if it was pre-activated via an NC program and was 
activated via the interface signal. 

Corresponds to
• <Chan>.basic.out.enableProtAreas

Release protection areas (not part of collision avoidance CA)
• <Chan>.protAreas[x].out.nc

Activate machine-specific protection area
• <Chan>.protAreas[x].out.chan 

Activate channel-specific protection area
• <Chan>.protAreas[x].in.ncPreactivated 

Machine-specific protection area is preactivated
• <Chan>.protAreas[x].in.chanPreactivated 

Channel-specific protection area preactivated
• <Chan>.protAreas[x].in.ncViolated

Machine-specific protection area is violated
• <Chan>.protAreas[x].in.chanViolated 

Channel-specific protection area violated

More information
• Function Manual Basic Functions; Section "Monitoring and compensating" > "Protection 

areas"
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12.3.41.2 chan

PLC → NC <Chan>.protAreas[1].out.chan
Activate channel-specific protection area 

Data type and update
BOOL, cyclic

Value TRUE
Request to activate the channel-specific protection area.
The protection area is immediately active.

Note
Activating the protection area is only effective if it was already pre-activated via an NC program. 

Value FALSE
Request to deactivate the active channel-specific protection area.
The protection area is immediately inactive.

Note
Deactivating the protection area is only active if it was pre-activated via an NC program and was 
activated via the interface signal. 

Corresponds to
• <Chan>.basic.out.enableProtAreas

Release protection areas (not part of collision avoidance CA)
• <Chan>.protAreas[x].out.nc

Activate machine-specific protection area
• <Chan>.protAreas[x].out.chan 

Activate channel-specific protection area
• <Chan>.protAreas[x].in.ncPreactivated 

Machine-specific protection area is preactivated
• <Chan>.protAreas[x].in.chanPreactivated 

Channel-specific protection area preactivated
• <Chan>.protAreas[x].in.ncViolated

Machine-specific protection area is violated
• <Chan>.protAreas[x].in.chanViolated 

Channel-specific protection area violated

More information
• Function Manual Basic Functions; Section "Monitoring and compensating" > "Protection 

areas"
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12.3.42 <Chan>.progEvent.in

12.3.42.1 ncStartActive

NC → PLC <Chan>.progEvent.in.ncStartActive
PROG_EVENT: NC start from "Reset" channel status 

Note
As a minimum, the interface signal must remain for a complete PLC cycle. 

Data type and update
BOOL, cyclic

Value TRUE
PROG_EVENT was triggered by NC start from channel state "Reset"

Value FALSE
No PROG_EVENT triggering by NC start from "Reset" channel state

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.42.2 partProgramEndActive

NC → PLC <Chan>.progEvent.in.partProgramEndActive
PROG_EVENT: End of program reset (e.g. M30) 

Note
As a minimum, the interface signal must remain for a complete PLC cycle. 

Data type and update
BOOL, cyclic

Value TRUE
PROG_EVENT was triggered by program end reset (e.g. M30)

Value FALSE
No PROG_EVENT triggering by program end reset (e.g. M30)
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More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.42.3 resetActive

NC → PLC <Chan>.progEvent.in.resetActive
PROG_EVENT: Channel reset 

Note
As a minimum, the interface signal must remain for a complete PLC cycle. 

Data type and update
BOOL, cyclic

Value TRUE
PROG_EVENT was triggered by channel reset

Value FALSE
No PROG_EVENT triggering by channel reset

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.42.4 powerOnActive

NC → PLC <Chan>.progEvent.in.powerOnActive
PROG_EVENT: Power ON 

Note
As a minimum, the interface signal must remain for a complete PLC cycle. 

Data type and update
BOOL, cyclic

Value TRUE
PROG_EVENT was triggered by warm restart (Power On)

Value FALSE
No PROG_EVENT triggering by warm restart (Power On)
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More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.42.5 blockSearchActive

NC → PLC <Chan>.progEvent.in.blockSearchActive
PROG_EVENT: 1st NC start after block search 

Note
As a minimum, the interface signal must remain for a complete PLC cycle. 

Data type and update
BOOL, cyclic

Value TRUE
PROG_EVENT was triggered by 1st NC start after block search

Value FALSE
No PROG_EVENT triggering by 1st NC start after block search

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.42.6 secureBootActive

NC → PLC  
 

PROG_EVENT trigger event: Security program is booting

Note
As a minimum, the interface signal must remain for a complete PLC cycle. 

Data type and update
BOOL, cyclic

Value TRUE
PROG_EVENT was triggered by booting the security program

Value FALSE
No PROG_EVENT triggering by booting the security program
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More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.43 <Chan>.synActs[x].in

12.3.43.1 lockable

NC → PLC <Chan>.synActs[1].in.lockable
Synchronized action ID/IDS can be locked and not protected by NCK (MD11500 $MN_PREVENT_SYN‐
ACT_LOCK; MD21240 $MN_PREVENT_SYNACT_LOCK_CHAN) 

Description
Synchronized action ID/IDs can be disabled

Data type and update
BOOL

Value TRUE
Synchronized action ID/IDs can be disabled and are not protected by the NCK.

Value FALSE
No effect

Corresponds to
• MD11500 $MN_PREVENT_SYNACT_LOCK
• MD21240 $MN_PREVENT_SYNACT_LOCK_CHAN

12.3.44 <Chan>.synActs[x].out

12.3.44.1 lock

PLC → NC <Chan>.synActs[1].out.lock
Disable synchronized action ID/IDS

Description
Disable synchronized action ID/IDS

Data type and update
BOOL
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Value TRUE
Disable synchronized action ID/IDS 

Value FALSE
No effect

12.3.45 <Chan>.grinding.in

12.3.45.1 signalsEnabled

NC → PLC <Chan>.grinding.in.signalsEnabled
Grinding technology: input signal from PLC and NCK is enabled ($AC_IN_KEY_G_ISENABLE[]) 

Data type and update
BOOL

Value TRUE
The input signal is enabled by PLC and NCK

Value FALSE
No effect

Corresponds to
• $AC_IN_KEY_G_ISENABLE[]

12.3.45.2 requested

NC → PLC <Chan>.grinding.in.requested
Release of the grinding signal is requested by NCK-initiated actions ($AC_IN_KEY_G_RUN_OUT[]) 

Data type and update
BOOL

Value TRUE
Enabling of the input signal is requested by an NCK action.

Value FALSE
No effect

Corresponds to
• $AC_IN_KEY_G_RUN_OUT[]
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12.3.46 <Chan>.grinding.out

12.3.46.1 set

PLC → NC <Chan>.grinding.out.set
PLC input signal if enabled ($AC_IN_KEY_G[]) 

Data type and update
BOOL

Value TRUE
Set input signal

Value FALSE
Do not set input signal

Corresponds to
• $AC_IN_KEY_G[]

12.3.46.2 disableSignals

PLC → NC <Chan>.grinding.out.disableSignals
Disable grinding signal 

Data type and update
BOOL

Value TRUE
Disable input signal

Value FALSE
Do not disable input signal

12.3.46.3 ackFuncsExecution

PLC → NC <Chan>.grinding.out.ackFuncsExecution
Acknowledge execution of the grinding function ($AC_IN_KEY_G_RUN_IN[]) 

Data type and update
BOOL

Value TRUE
Confirm execution of the grinding function
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Value FALSE
Do not confirm execution of the grinding function

Corresponds to
• $AC_IN_KEY_G_RUN_IN[]

12.3.47 <Chan>.nibbelingAndPunching.in

12.3.47.1 strokeInitiationActive

NC → PLC <Chan>.nibbelingAndPunching.in.strokeInitiationActive
Stroke initiation is active 

Data type and update
BOOL, cyclic

Value TRUE
Stroke initiation is active.

Value FALSE
Stroke initiation is not active.

Corresponds to
• <Chan>.nibbelingAndPunching.out.enableStroke 

Enable execution of punching strokes

More information
• Function Manual Technologies

12.3.47.2 strokeManualInitiationAck

NC → PLC <Chan>.nibbelingAndPunching.in.strokeManualInitiationAck
Manual stroke was initiated 

Data type and update
BOOL, cyclic

Value TRUE
Manual stroke has been initiated.

Value FALSE
Manual stroke was not initiated.
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Corresponds to
• <Chan>.nibbelingAndPunching.out.enableStroke 

Enable execution of punching strokes
• <Chan>.nibbelingAndPunching.out.manualStrokeInterface1

Perform manual punching stroke at interface 1
• <Chan>.nibbelingAndPunching.out.manualStrokeInterface2

Perform manual punching stroke at interface 2
• <Chan>.nibbelingAndPunching.in.strokeInitiationActive 

Stroke initiation is active

More information
• Function Manual Technologies

12.3.48 <Chan>.nibbelingAndPunching.out

12.3.48.1 enableStroke

PLC → NC <Chan>.nibbelingAndPunching.out.enableStroke
Enable execution of punching strokes 

Description
This signal releases the punching strokes via the PLC. It is not permissible that the NC initiates a 
punch stroke if the signal is not set. The NC waits until the enable signal is available before 
continuing the part program.

Data type and update
BOOL

Value TRUE
Execution of punch strokes is enabled.

Value FALSE
Execution of punch strokes is locked.

More information
• Function Manual Technologies

12.3.48.2 suppressStroke

PLC → NC <Chan>.nibbelingAndPunching.out.suppressStroke
Activate stroke suppression 
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Description
The interface signal suppresses the fast "Initiate stroke" signal. This allows the part program to 
be processed without initiating a punching operation (dry run). With active path segmentation, 
the axes traverse in the "Stop and go" mode.

Data type and update
BOOL

Value TRUE
Activate stroke suppression.

Value FALSE
There is no request to activate stroke suppression.

Corresponds to
• <Chan>.nibbelingAndPunching.out.enableStroke 

Enable execution of punching strokes

More information
• Function Manual Technologies

12.3.48.3 delayStroke

PLC → NC <Chan>.nibbelingAndPunching.out.delayStroke
Enable "delayed stroke" option (MD26018 $MC_NIBPUNCH_PRE_START_TIME; SD42402 
$SC_NIB_PRE_START_TIME) 

Description
A delayed stroke can be activated with this signal. This functionally corresponds to programming 
PDELAYON.

Data type and update
BOOL

Value TRUE
Activate "delayed stroke" option.

Value FALSE
There is no request to activate the option "delayed stroke".

Corresponds to
• MD26018
• <Chan>.nibbelingAndPunching.out.enableStroke 

Enable execution of punching strokes
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More information
• Function Manual Technologies

12.3.48.4 noStroke

PLC → NC <Chan>.nibbelingAndPunching.out.noStroke
Stroke is not active 

Description
The NC responds to this interface signal by immediately stopping motion. An alarm is output if 
motion or another action is to be interrupted due to this signal. 
In physical terms, the interface signal is identical to the fast signal "Stroke active" for the NC, i.e. 
the system is wired in such a way that the two signals are routed to the same NC input through 
an AND logic operation.

Data type and update
BOOL

Value TRUE
Stroke inoperative.

Value FALSE
Stroke operative.

Corresponds to
• <Chan>.nibbelingAndPunching.out.enableStroke 

Enable execution of punching strokes

More information
• Function Manual Technologies

12.3.48.5 manualStrokeInterface1

PLC → NC <Chan>.nibbelingAndPunching.out.manualStrokeInterface1
Perform manual punching stroke at interface 1 

Description
This signal enables a single stroke to be initiated at the 1st punch interface in the manual mode. 
In principle, this is possible in every operating mode, assuming that the axes do not move. The 
signal is ignored if the axes are moved during the manual stroke initiation. During the stroke, the 
axes are inhibited, i.e. they can only be moved again after the "Stroke initiation active" signal has 
been withdrawn.

Data type and update
BOOL
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Value TRUE
Execute a manual punch stroke at the 1st punch interface.

Value FALSE
There is no request to execute a manual punch stroke at the 1st punch interface.

Corresponds to
• <Chan>.nibbelingAndPunching.out.enableStroke 

Enable execution of punching strokes
• <Chan>.nibbelingAndPunching.out.manualStrokeInterface2 

Perform manual punching stroke at interface 2
• <Chan>.nibbelingAndPunching.in.strokeInitiationActive 

Stroke initiation is active
• <Chan>.nibbelingAndPunching.in.strokeManualInitiationAck 

Manual stroke was initiated

More information
• Function Manual Technologies

12.3.48.6 manualStrokeInterface2

PLC → NC <Chan>.nibbelingAndPunching.out.manualStrokeInterface2
Perform manual punching stroke at interface 2 

Description
This signal enables a single stroke to be initiated at the 2nd punch interface in manual mode. In 
principle, this is possible in every operating mode, assuming that the axes do not move. The 
signal is ignored if the axes are moved during the manual stroke initiation. During the stroke, the 
axes are inhibited, i.e. they can only be moved again after the "Stroke initiation active" signal has 
been withdrawn.

Data type and update
BOOL

Value TRUE
Perform manual punch stroke at the 2nd punch interface.

Value FALSE
There is no request to initiate a manual punch stroke at the 2nd punch interface.

Corresponds to
• <Chan>.nibbelingAndPunching.out.enableStroke 

Enable execution of punching strokes
• <Chan>.nibbelingAndPunching.out.manualStrokeInterface1 

Perform manual punching stroke at interface 1
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• <Chan>.nibbelingAndPunching.in.strokeInitiationActive 
Stroke initiation is active

• <Chan>.nibbelingAndPunching.in.strokeManualInitiationAck 
Manual stroke was initiated

More information
• Function Manual Technologies

12.3.49 <Chan>.cycles.in

12.3.49.1 signals

NC → PLC <Chan>.cycles.in.signals
Incoming cycle signals 

Data type and update
BOOL

Value TRUE
Cycle input signal active

Value FALSE
Cycle input signal not active

12.3.50 <Chan>.cycles.out

12.3.50.1 signals

PLC → NC <Chan>.cycles.out.signals
Outgoing cycle signals 

Data type and update
BOOL

Value TRUE
Cycle output signal active

Value FALSE
Cycle output signal not active
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12.3.51 NCK_typeModeGroup
The following table describes the NCK_typeModeGroup data type:

Structure Description
.config Configuration data of the mode group
 .registered Mode group is registered

.modeGroupActive Mode group is active

.modeGroupNumber Number of mode group
.basic.in (Page 620) General signals from the mode group
.basic.out (Page 631) General signals to the mode group 

12.3.52 <ModeGroup>.basic.in

12.3.52.1 ready

NC → PLC <ModeGroup>.basic.in.ready
Mode group is ready 

Description
Response when the signal changes from 0 → 1: 
• Traversing axes and spindles are decelerated to standstill with setpoint 0 or maximum 

braking current. 
• The interface signals from the PLC to the NC are brought into an inactive state (reset 

position). 

Note
If an alarm occurs that clears "Mode group ready", before switching over the mode, a mode 
group reset <ModeGroup>.basic.out.reset must first be initiated.

Data type and update
BOOL, cyclic

Value TRUE
The mode group is ready.

Value FALSE
The mode group is not ready.

Corresponds to
• <ModeGroup>.basic.out.reset

Request reset of the mode group
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More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.52.2 resetDone

NC → PLC <ModeGroup>.basic.in.resetDone
A reset of the mode group was performed 

Description
In "JOG in AUTOMATIC", the NC/PLC interface displays whether the mode group is in "Mode group 
RESET".

Data type and update
BOOL, cyclic

Value TRUE
The mode group has been reset and is in the reset state.

Value FALSE
The mode group has not been reset.

Corresponds to
• <ModeGroup>.basic.out.reset

Request reset of the mode group

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.52.3 resetAllChanDone

NC → PLC <ModeGroup>.basic.in.resetAllChanDone
All channels within the mode group are in the Reset state 

Data type and update
BOOL, cyclic

Value TRUE
All mode group channels are in the "Reset" state.

Value FALSE
At least one channel of the mode group is not in the "Reset" state.
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Corresponds to
• <Chan>.basic.out.reset 

Request reset of the mode group

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.52.4 autoModeActive

NC → PLC <ModeGroup>.basic.in.autoModeActive
 AUTOMATIC mode is active 

Data type and update
BOOL, cyclic

Value TRUE
The AUTOMATIC mode is active.

Value FALSE
The AUTOMATIC mode is not active.

Corresponds to
• <ModeGroup>.basic.out.autoMode

Request switchover to AUTOMATIC mode

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.52.5 mdaModeActive

NC → PLC <ModeGroup>.basic.in.mdaModeActive
MDI mode is active 

Data type and update
BOOL, cyclic

Value TRUE
The MDI mode is active.

Value FALSE
The MDI mode is not active.
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Corresponds to
• <ModeGroup>.basic.out.mdaMode

Request switchover to MDI mode

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.52.6 jogModeActive

NC → PLC <ModeGroup>.basic.in.jogModeActive
JOG mode is active 

Data type and update
BOOL, cyclic

Value TRUE
The JOG mode is active.

Value FALSE
The JOG mode is not active.

Corresponds to
• <ModeGroup>.basic.out.jogMode

Request switchover to JOG mode

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.52.7 nckInternalJogActive

NC → PLC <ModeGroup>.basic.in.nckInternalJogActive
NCK-internal JOG mode is active 

Description
In "JOG in AUTOMATIC", the NC/PLC interface displays whether the NC has automatically 
switched to "Internal JOG".

Data type and update
BOOL, cyclic

Value TRUE
NC internal JOG is active
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Value FALSE
NC internal JOG mode is not active

Corresponds to
• MD10735 $MN_JOG_MODE_MASK

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.52.8 teachInActive

NC → PLC <ModeGroup>.basic.in.teachInActive
TEACH IN machine function is active 

Data type and update
BOOL, cyclic

Value TRUE
The TEACH IN machine function is active.

Value FALSE
Machine function TEACH IN is not active.

Corresponds to
• <ModeGroup>.basic.out.teachIn

Request TEACH IN machine function

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.52.9 reposActive

NC → PLC <ModeGroup>.basic.in.reposActive
REPOS machine function is active 

Data type and update
BOOL, cyclic

Value TRUE
Machine function REPOS is active.

Value FALSE
Machine function REPOS is not active.
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Corresponds to
• <ModeGroup>.basic.out.repos

Request REPOS machine function

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.52.10 refActive

NC → PLC <ModeGroup>.basic.in.refActive
REF machine function is active 

Data type and update
BOOL, cyclic

Value TRUE
Machine function REF is active.

Value FALSE
The REF machine function is not active.

Corresponds to
• <ModeGroup>.basic.out.refPoint

Request REF machine function

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.52.11 inc1Active

NC → PLC <ModeGroup>.basic.in.inc1Active
Traversing by 1 increment on request is active 

Note
The interface must be enabled explicitly.
<Nc>.basic.out.selectIncFromModeGroup := TRUE

Data type and update
BOOL, cyclic
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Value TRUE
Machine function INC1 is selected.

Value FALSE
Machine function INC1 is not selected.

Corresponds to
• <ModeGroup>.basic.in.inc10Active

Traversing by 10 increments on request is active
• <ModeGroup>.basic.in.inc100Active

Traversing by 100 increments on request is active
• <ModeGroup>.basic.in.inc1000Active

Traversing by 1 000 increments on request is active
• <ModeGroup>.basic.in.inc10000Active

Traversing by 10 000 increments on request is active
• <ModeGroup>.basic.in.incVarActive

Traversing by user-defined number of increments on request is active

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.52.12 inc10Active

NC → PLC <ModeGroup>.basic.in.inc10Active
Traversing by 10 increments on request is active 

Note
The interface must be enabled explicitly.
<Nc>.basic.out.selectIncFromModeGroup := TRUE

Data type and update
BOOL, cyclic

Value TRUE
Machine function INC10 is selected.

Value FALSE
Machine function INC10 is not selected.
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Corresponds to
• <ModeGroup>.basic.in.inc1Active

Traversing by 1 increment on request is active
• <ModeGroup>.basic.in.inc100Active

Traversing by 100 increments on request is active
• <ModeGroup>.basic.in.inc1000Active

Traversing by 1 000 increments on request is active
• <ModeGroup>.basic.in.inc10000Active

Traversing by 10 000 increments on request is active
• <ModeGroup>.basic.in.incVarActive

Traversing by user-defined number of increments on request is active

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.52.13 inc100Active

NC → PLC <ModeGroup>.basic.in.inc100Active
Traversing by 100 increments on request is active 

Note
The interface must be enabled explicitly.
<Nc>.basic.out.selectIncFromModeGroup := TRUE

Data type and update
BOOL, cyclic

Value TRUE
Machine function INC100 is selected.

Value FALSE
Machine function INC100 is not selected.

Corresponds to
• <ModeGroup>.basic.in.inc1Active

Traversing by 1 increment on request is active
• <ModeGroup>.basic.in.inc10Active

Traversing by 10 increments on request is active
• <ModeGroup>.basic.in.inc1000Active

Traversing by 1 000 increments on request is active
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• <ModeGroup>.basic.in.inc10000Active
Traversing by 10 000 increments on request is active

• <ModeGroup>.basic.in.incVarActive
Traversing by user-defined number of increments on request is active

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.52.14 inc1000Active

NC → PLC <ModeGroup>.basic.in.inc1000Active
Traversing by 1 000 increments on request is active 

Note
The interface must be enabled explicitly.
<Nc>.basic.out.selectIncFromModeGroup := TRUE

Data type and update
BOOL, cyclic

Value TRUE
Machine function INC1000 is selected.

Value FALSE
Machine function INC1000 is not selected.

Corresponds to
• <ModeGroup>.basic.in.inc1Active

Traversing by 1 increment on request is active
• <ModeGroup>.basic.in.inc10Active

Traversing by 10 increments on request is active
• <ModeGroup>.basic.in.inc100Active

Traversing by 100 increments on request is active
• <ModeGroup>.basic.in.inc10000Active

Traversing by 10 000 increments on request is active
• <ModeGroup>.basic.in.incVarActive

Traversing by user-defined number of increments on request is active

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"
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12.3.52.15 inc10000Active

NC → PLC <ModeGroup>.basic.in.inc10000Active
Traversing by 10 000 increments on request is active 

Note
The interface must be enabled explicitly.
<Nc>.basic.out.selectIncFromModeGroup := TRUE

Data type and update
BOOL, cyclic

Value TRUE
Machine function INC10000 is selected.

Value FALSE
Machine function INC10000 is not selected.

Corresponds to
• <ModeGroup>.basic.in.inc1Active

Traversing by 1 increment on request is active
• <ModeGroup>.basic.in.inc10Active

Traversing by 10 increments on request is active
• <ModeGroup>.basic.in.inc100Active

Traversing by 100 increments on request is active
• <ModeGroup>.basic.in.inc1000Active

Traversing by 1 000 increments on request is active
• <ModeGroup>.basic.in.incVarActive

Traversing by user-defined number of increments on request is active

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.52.16 incVarActive

NC → PLC <ModeGroup>.basic.in.incVarActive
Traversing by user-defined number of increments on request is active 
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Note
The interface must be enabled explicitly.
<Nc>.basic.out.selectIncFromModeGroup := TRUE

Data type and update
BOOL, cyclic

Value TRUE
Machine function INCVar is selected.

Value FALSE
Machine function INCVar is not selected.

Corresponds to
• <ModeGroup>.basic.in.inc1Active

Traversing by 1 increment on request is active
• <ModeGroup>.basic.in.inc10Active

Traversing by 10 increments on request is active
• <ModeGroup>.basic.in.inc100Active

Traversing by 100 increments on request is active
• <ModeGroup>.basic.in.inc1000Active

Traversing by 1 000 increments on request is active
• <ModeGroup>.basic.in.inc10000Active

Traversing by 10 000 increments on request is active

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.52.17 contTraversActive

NC → PLC <ModeGroup>.basic.in.contTraversActive
Continuous traversing (default) is active 

Note
The interface must be enabled explicitly.
<Nc>.basic.out.selectIncFromModeGroup := TRUE

Data type and update
BOOL, cyclic
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Value TRUE
Continuous travel active

Value FALSE
Continuous traversing is not active

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.53 <ModeGroup>.basic.out

12.3.53.1 reset

PLC → NC <ModeGroup>.basic.out.reset
Request reset of the mode group 

Description
• Special case

If an alarm resets the interface signal <ModeGroup>.basic.in.ready (mode group ready), all 
channels of the mode group are no longer in the "reset" channel state. In order that the mode 
of the mode group can be switched over, first a "Mode group reset" must be initiated via 
<ModeGroup>.basic.out.reset. 

Note
Before a new action can be requested in a channel of the mode group from the PLC user program 
after a mode group reset (e.g. NC start or axis interchange), the system must first wait for either 
the mode group state "All channels of mode group in Reset" 
(<ModeGroup>.basic.in.resetAllChanDone) == 1) or the channel state "Reset" 
(<Chan>.basic.in.stateReset == 1) of the channel involved.

Data type and update
BOOL, cyclic

Edge change 0 → 1
A request was initiated for a "Mode group reset". Responses: 
• In all channels of the mode group, a "channel reset" is initiated in the control system 

corresponding to <Chan>.basic.out.reset = 1.
• All the channels are then in the channel state "reset" 

<Chan>.basic.in.stateReset == 1
• All active NC programs are then in the "aborted" program state 

<Chan>.basic.in.progStateAborted == 1
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• All traversing axes and spindles are decelerated without contour violation to zero speed 
according to their acceleration curves.

• The channel-specific reset positions become active. 

Edge change 1 → 0
Reset of the last request for a "Mode group reset". Starting at this time, a new "Mode group reset" 
can be requested.

Corresponds to
• <Chan>.basic.out.reset 

Channel reset is requested
• <ModeGroup>.basic.in.resetAllChanDone 

All channels within the mode group are in the Reset state

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.53.2 stopAll

PLC → NC <ModeGroup>.basic.out.stopAll
Request stop of the mode group (axes and spindles) 

Data type and update
BOOL, cyclic

Value TRUE
There is an active request for "Mode group stop axes plus spindles". 
Responses: 
• An "NC Stop" is initiated for all the channels of the mode group. 
• Channel state change as a result of the mode group stop: 

– "Active" → "Interrupted" 
– "Reset" → "Reset" 

• Program state change as a result of the mode group stop 
– "Running" → "Stopped" 

• All traversing axes and spindles of the mode group are decelerated without contour violation 
to zero speed along their acceleration curves.

Programs that have been stopped can be restarted with "NC Start". The spindles of the mode 
group are not influenced.

Value FALSE
There is no active request for "Mode group stop axes plus spindles".
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Corresponds to
• <Chan>.basic.out.ncStopBlockEnd 

Request NC stop at the end of the current block
• <Chan>.basic.out.ncStop 

Request NC stop

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.53.3 stopAxesOnly

PLC → NC <ModeGroup>.basic.out.stopAxesOnly
Request stop of the mode group (axes only) 

Data type and update
BOOL, cyclic

Value TRUE
There is an active request for "Mode group stop". 
Responses: 
• An "NC Stop" is initiated for all the channels of the mode group. 
• Channel state change as a result of the mode group stop: 

– "Active" → "Interrupted" 
– "Reset" → "Reset" 

• Program state change as a result of the mode group stop 
– "Running" → "Stopped" 

• All traversing axes of the mode group are decelerated without contour violation to zero speed 
along their acceleration curves.

Programs that have been stopped can be restarted with "NC Start". The spindles of the mode 
group are not influenced.

Value FALSE
There is no active request for "Mode group stop".

Corresponds to
• <Chan>.basic.out.ncStopBlockEnd 

Request NC stop at the end of the current block
• <Chan>.basic.out.ncStop 

Request NC stop
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More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.53.4 disableModeChangeover

PLC → NC <ModeGroup>.basic.out.disableModeChangeover
Changing the mode is disabled 

Data type and update
BOOL, cyclic

Value TRUE
The active mode of the mode group cannot be changed. 

Note
The machine functions that can be selected within a mode group can be changed.

Value FALSE
The mode of the mode group can be changed.

Corresponds to
• <ModeGroup>.basic.out.autoMode 

Request switchover to AUTOMATIC mode
• <ModeGroup>.basic.out.mdaMode 

Request switchover to MDI mode
• <ModeGroup>.basic.out.jogMode 

Request switchover to JOG mode

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.53.5 autoMode

PLC → NC <ModeGroup>.basic.out.autoMode
Request switchover to AUTOMATIC mode 

Description
Irrelevant with <ModeGroup>.basic.out.disableModeChangeover (changeover disable mode) 
== 1
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Data type and update
BOOL, cyclic

Value TRUE
There is an active request to switch over into the AUTOMATIC mode.

Value FALSE
There is no active request to switch over into the AUTOMATIC mode.

Corresponds to
• <ModeGroup>.basic.out.mdaMode 

Request switchover to MDI mode
• <ModeGroup>.basic.out.jogMode 

Request switchover to JOG mode
• <ModeGroup>.basic.out.disableModeChangeover 

Changing the mode is disabled
• <ModeGroup>.basic.in.autoModeActive

AUTOMATIC mode is active

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.53.6 mdaMode

PLC → NC <ModeGroup>.basic.out.mdaMode
Request switchover to MDI mode 

Description
Irrelevant with <ModeGroup>.basic.out.disableModeChangeover (changeover disable mode) 
== 1

Data type and update
BOOL, cyclic

Value TRUE
There is an active request to switch over into the MDI mode.

Value FALSE
There is no active request to switch over into the MDI mode.
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Corresponds to
• <ModeGroup>.basic.out.autoMode 

Request switchover to AUTOMATIC mode
• <ModeGroup>.basic.out.jogMode 

Request switchover to JOG mode
• <ModeGroup>.basic.out.disableModeChangeover 

Changing the mode is disabled
• <ModeGroup>.basic.in.mdaModeActive 

MDI mode is active

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.53.7 jogMode

PLC → NC <ModeGroup>.basic.out.jogMode
Request switchover to JOG mode 

Description
Irrelevant with <ModeGroup>.basic.out.disableModeChangeover (changeover disable mode) 
== 1

Data type and update
BOOL, cyclic

Value TRUE
There is an active request to switch over into the JOG mode.

Value FALSE
There is no active request to switch over into the JOG mode.

Corresponds to
• <ModeGroup>.basic.out.autoMode 

Request switchover to AUTOMATIC mode
• <ModeGroup>.basic.out.mdaMode 

Request switchover to MDI mode
• <ModeGroup>.basic.out.disableModeChangeover 

Changing the mode is disabled
• <ModeGroup>.basic.in.jogModeActive 

JOG mode is active

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"
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12.3.53.8 teachIn

PLC → NC <ModeGroup>.basic.out.teachIn
Request TEACH IN machine function 

Note
Only active in the JOG mode.

Data type and update
BOOL, cyclic

Value TRUE
There is an active request to activate the TEACH IN machine function.

Value FALSE
There is no active request to activate the TEACH IN machine function.

Corresponds to
• <ModeGroup>.basic.in.jogModeActive 

JOG mode is active
• <ModeGroup>.basic.in.teachInActive 

TEACH IN machine function is active

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.53.9 repos

PLC → NC <ModeGroup>.basic.out.repos
Request REPOS machine function 

Note
Only active in the JOG mode.

Data type and update
BOOL, cyclic

Value TRUE
There is an active request to activate the REPOS machine function.

Value FALSE
There is no active request to activate the REPOS machine function.
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Corresponds to
• <ModeGroup>.basic.in.jogModeActive 

odeGroup>.basic.in.jogModeActive
• <ModeGroup>.basic.in.reposActive 

REPOS machine function is active

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.53.10 refPoint

PLC → NC <ModeGroup>.basic.out.refPoint
Request REF machine function 

Note
Only active in the JOG mode.

Data type and update
BOOL, cyclic

Value TRUE
There is an active request to activate the REF machine function.

Value FALSE
There is no active request to activate the REF machine function.

Corresponds to
• <ModeGroup>.basic.in.jogModeActive 

JOG mode is active
• <ModeGroup>.basic.in.refActive 

REF machine function is active

More information
• Function Manual Axes and Spindles; Section "Referencing"

12.3.53.11 singleBlockTypeA

PLC → NC <ModeGroup>.basic.out.singleBlockTypeA
Select single-block processing mode, type A 
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Description
Cross mode group response when activating "Single block, type A": 
• All channels are stopped 
• All channels receive a start command 
• Channel KS stops at the end of the block 
• The KA channels receive the STOPATEND instruction, comparable to 

<Chan>.basic.out.ncStopBlockEnd 
(NC stop at the block limit) 

All channels are stopped at a block limit (at some point in time). 

Note
• <ModeGroup>.basic.out.singleBlockTypeB == 1 AND 

<ModeGroup>.basic.out.singleBlockTypeA == 0 
⇒ Single block type B 

• <ModeGroup>.basic.out.singleBlockTypeB == 0 AND 
<ModeGroup>.basic.out.singleBlockTypeA == 1 
⇒ Single block type A 

• <ModeGroup>.basic.out.singleBlockTypeB == 1 AND 
<ModeGroup>.basic.out.singleBlockTypeA == 1 OR 
<ModeGroup>.basic.out.singleBlockTypeB == 0 AND 
<ModeGroup>.basic.out.singleBlockTypeA == 0 
⇒ No mode group-specific single block selected

Data type and update
BOOL, cyclic

Value TRUE
There is an active request to activate the "Single block, type A".

Value FALSE
There is no active request to activate the "Single block, type A".

Corresponds to
• <ModeGroup>.basic.out.singleBlockTypeB 

Select single-block processing mode, type B

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.53.12 singleBlockTypeB

PLC → NC <ModeGroup>.basic.out.singleBlockTypeB
Select single-block processing mode, type B 
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Description
Cross mode group response when activating "Single block, type B": 
• All channels are stopped 
• All channels receive a start command 
• Channel KS stops at the end of the block 
• The KA channels receive the STOPATEND instruction, comparable to 

<Chan>.basic.out.ncStopBlockEnd 
(NC stop at the block limit) 

All channels are stopped at a block limit (at some point in time).

Note
• <ModeGroup>.basic.out.singleBlockTypeB == 1 AND 

<ModeGroup>.basic.out.singleBlockTypeA 
⇒ Single record type B 

• <ModeGroup>.basic.out.singleBlockTypeB == 0 AND 
<ModeGroup>.basic.out.singleBlockTypeA == 1 
⇒ Single block type A 

• <ModeGroup>.basic.out.singleBlockTypeB == 1 AND 
<ModeGroup>.basic.out.singleBlockTypeA == 1 OR 
<ModeGroup>.basic.out.singleBlockTypeB == 0 AND 
<ModeGroup>.basic.out.singleBlockTypeA == 0 
⇒ No mode group-specific single block selected

Data type and update
BOOL, cyclic

Value TRUE
There is an active request to activate the "Single block, type B".

Value FALSE
There is no active request to activate the "Single block, type B".

Corresponds to
• <ModeGroup>.basic.out.singleBlockTypeA 

Select single-block processing mode, type A

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.53.13 inc1

PLC → NC <ModeGroup>.basic.out.inc1
Activate traversing by 1 increment on request 
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Note
The interface must be enabled explicitly.
(<Nc>.basic.out.selectIncFromModeGroup := TRUE)

Data type and update
BOOL, cyclic

Value TRUE
Machine function INC1 is active.

Value FALSE
Machine function INC1 is not requested.

Corresponds to
• <ModeGroup>.basic.out.inc10

Activate traversing by 10 increments on request
• <ModeGroup>.basic.out.inc100

Activate traversing by 100 increments on request
• <ModeGroup>.basic.out.inc1000

Activate traversing by 1 000 increments on request
• <ModeGroup>.basic.out.inc10000

Activate traversing by 10 000 increments on request
• <ModeGroup>.basic.out.incVar

Activate traversing by user-defined number of increments on request

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.53.14 inc10

PLC → NC <ModeGroup>.basic.out.inc10
Activate traversing by 10 increments on request 

Note
The interface must be enabled explicitly.
(<Nc>.basic.out.selectIncFromModeGroup := TRUE)

Data type and update
BOOL, cyclic
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Value TRUE
Machine function INC10 is active.

Value FALSE
Machine function INC10 is not requested.

Corresponds to
• <ModeGroup>.basic.out.inc1

Activate traversing by 1 increment on request
• <ModeGroup>.basic.out.inc100

Activate traversing by 100 increments on request
• <ModeGroup>.basic.out.inc1000

Activate traversing by 1 000 increments on request
• <ModeGroup>.basic.out.inc10000

Activate traversing by 10 000 increments on request
• <ModeGroup>.basic.out.incVar

Activate traversing by user-defined number of increments on request

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.53.15 inc100

PLC → NC <ModeGroup>.basic.out.inc100
Activate traversing by 100 increments on request 

Note
The interface must be enabled explicitly.
(<Nc>.basic.out.selectIncFromModeGroup := TRUE)

Data type and update
BOOL, cyclic

Value TRUE
Machine function INC100 is active.

Value FALSE
Machine function INC100 is not requested.
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Corresponds to
• <ModeGroup>.basic.out.inc1

Activate traversing by 1 increment on request
• <ModeGroup>.basic.out.inc10

Activate traversing by 10 increments on request
• <ModeGroup>.basic.out.inc1000

Activate traversing by 1 000 increments on request
• <ModeGroup>.basic.out.inc10000

Activate traversing by 10 000 increments on request
• <ModeGroup>.basic.out.incVar

Activate traversing by user-defined number of increments on request

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.53.16 inc1000

PLC → NC <ModeGroup>.basic.out.inc1000
Activate traversing by 100 increments on request 

Note
The interface must be enabled explicitly.
(<Nc>.basic.out.selectIncFromModeGroup := TRUE)

Data type and update
BOOL, cyclic

Value TRUE
Machine function INC1000 is active.

Value FALSE
Machine function INC1000 is not requested.

Corresponds to
• <ModeGroup>.basic.out.inc1

Activate traversing by 1 increment on request
• <ModeGroup>.basic.out.inc10

Activate traversing by 10 increments on request
• <ModeGroup>.basic.out.inc100

Activate traversing by 100 increments on request
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• <ModeGroup>.basic.out.inc10000
Activate traversing by 10 000 increments on request

• <ModeGroup>.basic.out.incVar
Activate traversing by user-defined number of increments on request

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.53.17 inc10000

PLC → NC <ModeGroup>.basic.out.inc10000
Activate traversing by 1 000 increments on request 

Note
The interface must be enabled explicitly.
(<Nc>.basic.out.selectIncFromModeGroup := TRUE)

Data type and update
BOOL, cyclic

Value TRUE
Machine function INC10000 is active.

Value FALSE
Machine function INC10000 is not requested.

Corresponds to
• <ModeGroup>.basic.out.inc1

Activate traversing by 1 increment on request
• <ModeGroup>.basic.out.inc10

Activate traversing by 10 increments on request
• <ModeGroup>.basic.out.inc100

Activate traversing by 100 increments on request
• <ModeGroup>.basic.out.inc1000

Activate traversing by 1 000 increments on request
• <ModeGroup>.basic.out.inc10000

Activate traversing by 10 000 increments on request
• <ModeGroup>.basic.out.incVar

Activate traversing by user-defined number of increments on request
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More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.53.18 incVar

PLC → NC <ModeGroup>.basic.out.incVar
Activate traversing by user-defined number of increments on request 

Note
The interface must be enabled explicitly.
(<Nc>.basic.out.selectIncFromModeGroup := TRUE)

Data type and update
BOOL, cyclic

Value TRUE
Machine function INCVar is active.

Value FALSE
Machine function INCVar is not requested.

Corresponds to
• <ModeGroup>.basic.out.inc1

Activate traversing by 1 increment on request
• <ModeGroup>.basic.out.inc10

Activate traversing by 10 increments on request
• <ModeGroup>.basic.out.inc100

Activate traversing by 100 increments on request
• <ModeGroup>.basic.out.inc1000

Activate traversing by 1 000 increments on request
• <ModeGroup>.basic.out.inc10000

Activate traversing by 10 000 increments on request

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.53.19 contTravers

PLC → NC <ModeGroup>.basic.out.contTravers
Activate continuous traversing (default) 
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Data type and update
BOOL, cyclic

Value TRUE
Machine function ContManTravel is active.

Value FALSE
Machine function ContManTravel is not requested.

Corresponds to
• <ModeGroup>.basic.out.inc10

Activate traversing by 10 increments on request
• <ModeGroup>.basic.out.inc100

Activate traversing by 100 increments on request
• <ModeGroup>.basic.out.inc1000

Activate traversing by 1 000 increments on request
• <ModeGroup>.basic.out.inc10000

Activate traversing by 10 000 increments on request
• <ModeGroup>.basic.out.incVar

Activate traversing by user-defined number of increments on request

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.54 NCK_typeNc
The following table describes the NCK_typeNc data type:

Structure Description
.config Configuration data of the NC
 .activeAxes Active axes

.activeChans Active channels

.activeModeGroups Active mode groups

.maxAxis Highest active axis number

.maxChan Highest active channel number 

.maxModeGroup Number of active mode groups

.ncCycleTimeout Time for cycle time monitoring

.ncRunupTimeout Time for startup monitoring

.registered NC is registered
.basic.in (Page 647) General signals from the NC
.basic.out (Page 658) General signals to the NC
.handwheels.in 
(Page 663)

Handwheel signals from the NC
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Structure Description
.digitalInputs.in 
(Page 664)

Digital input signals from the NC

.digitalInputs.out 
(Page 665)

Digital input signals to the NC

.digitalOutputs.in 
(Page 666)

Digital output signals from the NC

.digitalOutputs.out 
(Page 667)

Digital output signals to the NC

.analogInputs.in 
(Page 671)

Analog input signals from the NC

.analogInputs.out 
(Page 672)

Analog input signals to the NC

.analogOutputs.in 
(Page 674)

Analog output signals from the NC

.analogOutputs.out 
(Page 675)

Analog output signals to the NC

.robot.in (Page 680) Robot signals from the NC

.robot.out (Page 680) Robot signals to the NC

.collisionProtAreas.in 
(Page 680)

Protection area collision avoidance signals from the NC

.collisionProtAreas.out 
(Page 681)

Protection area collision avoidance signals to the NC

.collision.out 
(Page 682)

Collision avoidance signals to the NC 

12.3.55 <Nc>.basic.in

12.3.55.1 emergencyStopActive

NC → PLC <Nc>.basic.in.emergencyStopActive
Emergency stop is active 

Description
To acknowledge the "Emergency Stop" state of the NC, the following interface signals must 
remain set until interface signal "LBP_NC.E_EMERGENCY" (<Nc>.basic.in.emergencyStopActive) 
has been reset: 
• "LBP_NC.A_EMERGENCY_Ackn" (<Nc>.basic.out.emergencyStopAck) = 1 (acknowledge 

emergency stop) 
• "LBP_ModeGroup.A_MGReset" (<ModeGroup>.basic.out.reset) = 1 (HT reset) for all HTs of 

the NC

Data type and update
BOOL, cyclic
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Value TRUE
Emergency stop is active.

Value FALSE
Emergency stop is not active.

Corresponds to
• <Nc>.basic.out.emergencyStop 

Emergency stop is requested
• <Nc>.basic.out.emergencyStopAck 

Acknowledgement of the "Emergency Stop" state is requested
• <ModeGroup>.basic.out.reset 

Request reset of the mode group

More information
• Function Manual Basic Functions; Section "Emergency stop"

12.3.55.2 measuringProbe1Actuated

NC → PLC <Nc>.basic.in.measuringProbe1Actuated
Probe 1 was actuated 

Data type and update
BOOL, cyclic

Value TRUE
Probe deflected.

Value FALSE
Probe not deflected.

More information
• Function Manual Technologies; Section "Measuring"

12.3.55.3 measuringProbe2Actuated

NC → PLC <Nc>.basic.in.measuringProbe2Actuated
Probe 2 was actuated 

Data type and update
BOOL, cyclic

Value TRUE
Probe deflected.
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Value FALSE
Probe not deflected.

More information
• Function Manual Technologies; Section "Measuring"

12.3.55.4 ncuLinkActive

NC → PLC <Nc>.basic.in.ncuLinkActive
NCU link communication is active 

Description
The signal is irrelevant for a system with an NCU.

Data type and update
BOOL, cyclic

Value TRUE
NCU link communication is active.

Value FALSE
NCU link communication is not active.

More information
• NCU Equipment Manual

12.3.55.5 imperialUnitsActive

NC → PLC <Nc>.basic.in.imperialUnitsActive
All setpoints and actual values are interpreted/displayed in imperial units (inches) 

Data type and update
BOOL, cyclic

Value TRUE
Setpoint and actual value are interpreted and displayed in inch.

Value FALSE
Setpoint and actual value are not interpreted and displayed in inch.
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12.3.55.6 imperialMetricChangeCounter

NC → PLC <Nc>.basic.in.imperialMetricChangeCounter
Modification counter for dimension system imperial (inch)/metric 

Data type and update
BYTE

Value
Change counter, inch/metric system of units

12.3.55.7 sinuOperateReady

NC → PLC <Nc>.basic.in.sinuOperateReady
SINUMERIK Operate is ready and registers itself cyclically with the NC 

Data type and update
BOOL, cyclic

Value TRUE
SINUMERIK Operate is ready and registers itself cyclically with the NC.

Value FALSE
SINUMERIK Operate is not ready.

12.3.55.8 drivesCyclicOperation

NC → PLC <Nc>.basic.in.drivesCyclicOperation
For all machine axes of the NC, the associated drives are in cyclic operation, i.e. they cyclically exchange 
PROFIdrive telegrams with the NC 

Data type and update
BOOL, cyclic

Value TRUE
For all machine axes of the NC, their drives are in cyclic operation, i.e. they cyclically exchange 
PROFIdrive telegrams with the NC.

Value FALSE
For at least one machine axis of the NC, the corresponding drive is not in cyclic operation, i.e. it 
is not cyclically exchanging PROFIdrive telegrams with the NC.
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12.3.55.9 drivesReady

NC → PLC <Nc>.basic.in.drivesReady
The corresponding drives are ready for all machine axes of the NC 

Data type and update
BOOL, cyclic

Value TRUE
For all machine axes of the NC, the corresponding drives are ready: 
<Axis>.drive.in.ready == 1 (DRIVE ready)

Value FALSE
For at least one machine axis of the NC, the corresponding drive is not ready:
<Axis>.drive.in.ready == 0 (DRIVE ready)

Corresponds to
• <Axis>.drive.in.ready

Drive is ready

12.3.55.10 ncReady

NC → PLC <Nc>.basic.in.ncReady
NC is ready: control is in cyclic operation 

Data type and update
BOOL, cyclic

Value TRUE
The control is ready. 
The interface signal is an image of the relay contact "NC Ready". 
The signal is set when: 
• The relay contact "NC Ready" is closed
• All the voltages in the control have been built up
• The control is in the condition "cyclic mode"

Value FALSE
The control is not ready. 
The signal is reset when the relay contact "NC ready" is opened.
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Possible causes: 
• The undervoltage or overvoltage monitoring function has responded 
• Individual components are not ready (NC CPU ready) 
• The NC CPU watchdog has responded 
If still possible, the following internal control responses occur: 
• NC: The controller enable signals are withdrawn ⇒ the drives stop 
• PLC basic program: 

– The status signals from the NC to the PLC (user interface) are deleted 
– The change signals of the auxiliary functions are deleted 
– Cyclic processing of the user interface PLC to NC is terminated 

Remedy: 
At least a warm restart must be initiated to exit the fault state.

Corresponds to
• <Nc>.basic.in.ncCpuReady 

NC-CPU ready

More information
• Diagnostics Manual 
• Function Manual for PLC

12.3.55.11 ncAlarmActive

NC → PLC <Nc>.basic.in.ncAlarmActive
At least one NC alarm is active 

Description
The interface signal is a combination of interface signals of all of the existing channels: 
<Chan>.basic.in.ncAlarmActive (Channel-specific NC alarm active)

Data type and update
BOOL, cyclic

Value TRUE
At least one NC alarm is active.

Value FALSE
No NC alarm is active.
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Corresponds to
• <Chan>.basic.in.ncAlarmActive

At least one NC alarm is active in the channel
• <Chan>.basic.in.ncAlarmWithStopActive

At least one NC alarm with machining standstill is active in the channel

More information
• Diagnostics Manual

12.3.55.12 ncuHeatSinkAlarmActive

NC → PLC <Nc>.basic.in.ncuHeatSinkAlarmActive
The limit value for heat sink temperature of the NCU has been exceeded. Continuous NCU operation can 
no longer be guaranteed 

Data type and update
BOOL, cyclic

Value TRUE
The heat sink temperature limit of the NCU has been exceeded. Continuous NCU operation can 
no longer be guaranteed.

Value FALSE
The heat sink temperature limit of the NCU has not been exceeded.

12.3.55.13 ncuAirTemperatureAlarmActive

NC → PLC <Nc>.basic.in.ncuAirTemperatureAlarmActive
NC monitoring of ambient temperature and/or fan monitoring has responded 

Data type and update
BOOL, cyclic

Value TRUE
The monitoring of the ambient temperature and/or the fan monitoring has responded. 
Possible causes: 
• Ambient temperature too high 
• The speed monitoring of the 24 VDC fan used to cool the module has responded. 
Possible remedy: 
Replace the fan and/or ensure that additional ventilation/cooling is provided.

Value FALSE
The monitoring of the ambient temperature and the fan monitoring has not responded.
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Corresponds to
• Relay contacts of the infeed/regenerative feedback unit: Terminal 5.1, 5.2 or 5.1, 5.3)

More information
• Diagnostics Manual

12.3.55.14 ncuBatteryAlarmActive

NC → PLC <Nc>.basic.in.ncuBatteryAlarmActive
The monitoring function of the NC battery voltage has responded 

Description
NC battery alarm
The NC battery should only be replaced while the NC is switched on to avoid data loss as there 
is no memory backup.

Data type and update
BOOL, cyclic

Value TRUE
The NC battery voltage monitoring function has responded. 
Possible causes: 
• The battery voltage is within the pre-warning limit range (approx. 2.7 to 2.9 V). 
• The battery voltage is below the pre-warning limit range (≤ 2.6 V). 
• When the controller powered-up, it was identified that the battery voltage was below the pre-

warning limit range (≤ 2.6 V).

Value FALSE
The battery voltage is higher than the lower limit value (normal situation).

Corresponds to
• Relay contacts of the infeed/regenerative feedback unit: Terminal 5.1, 5.2 or 5.1, 5.3)

More information
• Diagnostics Manual
• NCU Equipment Manual

12.3.55.15 collisionMonitoringActive

NC → PLC <Nc>.basic.in.collisionMonitoringActive
Collision avoidance: Protection area monitoring is active 
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Data type and update
BOOL, cyclic

Value TRUE
Collision avoidance - Protected area monitoring is active.

Value FALSE
Collision avoidance - Protected area monitoring is not active.

12.3.55.16 swCams[1..32].minus

NC → PLC <Nc>.basic.in.swCams[1..32].minus
Linear axis moves in the minus direction over the minus cam (different behavior for modulo rotary axis) 

Description
The switching edge of the minus cam signal 1 to 32 is generated depending on the traversing 
direction of the (rotary) axis, and is transferred in the IPO clock cycle to the PLC interface.

Data type and update
ARRAY[1..32] of BOOL, cyclic

Value TRUE
• Linear axis 

The minus cam signal switches from 0 to 1 when the axis passes over the minus cam in the 
negative direction. 

• Modulo rotary axis 
The minus cam signal changes level in response to every positive edge of the plus cam signal.

Value FALSE
• Linear axis

The minus cam signal switches from 1 to 0 when the axis traverses the minus cam in the 
positive axis direction. 

• Modulo rotary axis 
The minus cam signal changes level in response to every positive edge of the plus cam signal.

Corresponds to
• <Nc>.basic.in.swCams[1..32].plus

Linear axis moves in the plus direction over the plus cam (different behavior for modulo 
rotary axis)

• <Axis>.basic.out.swCams
Activate output of positive and negative software cam signals

More information
• Function Manual Axes and Spindles; Section "Software cams, cam sequencers"
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12.3.55.17 swCams[1..32].plus

NC → PLC <Nc>.basic.in.swCams[1..32].plus
Linear axis moves in the plus direction over the plus cam (different behavior for modulo rotary axis) 

Description
The switching edge of the plus cam signal 1 to 32 is generated depending on the traversing 
direction of the (round) axis, and is transferred in the IPO clock cycle to the PLC interface.

Note
The described response of the plus cam for modulo rotary axes applies under the condition: 
plus cam - minus cam < 180 degrees
If this condition is not fulfilled or if the minus cam is set to a greater value than the plus cam, then 
the behavior of the plus cam signal is inverted. The response of the minus cam signal remains 
unchanged.

Data type and update
ARRAY[1..32] of BOOL

Value TRUE
• Linear axis

The plus cam signal switches from 0 to 1 when the axis traverses the plus cam in the positive 
direction.

• Modulo rotary axis
When passing over the minus cam in the positive axis direction, the plus cam signal switches 
from 0 to 1.

Value FALSE
• Linear axis

The plus cam signal switches from 1 to 0 when the axis traverses the plus cam in the negative 
direction.

• Modulo rotary axis
When passing over the plus cam in the positive axis direction, the plus cam signal switches 
back from 1 to 0.

Corresponds to
• <Nc>.basic.in.swCams[1..32].minus 

Linear axis moves in the minus direction over the minus cam (different behavior for modulo 
rotary axis)

• <Axis>.basic.out.swCams
Activate output of positive and negative software cam signals

More information
• Function Manual Axes and Spindles; Section "Software cams, cam sequencers"
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12.3.55.18 ncCpuReady

NC → PLC  
 

Description
The signal should be included in the machine safety circuit.

Data type and update
BOOL, cyclic

Value TRUE
The NC CPU is ready and registers itself cyclically with the PLC.
After a correct initial start and the first complete "Main" cycle, the PLC and NC continuously 
exchange sign-of-life signals.

Value FALSE
NC CPU is not ready for operation. 
The following measures are started by the PLC basic program: 
• The status signals of the NC to the PLC (user interface) are deleted 
• The change signals of auxiliary functions are deleted 
• Cyclic processing of the user interface PLC to NC is terminated.

More information
• Diagnostics Manual 

12.3.55.19 toolMgmtTerminationRequested

NC → PLC  
 

Description
Cancel TM command

Data type and update
BOOL, cyclic

Value TRUE
Cancel TM command

Value FALSE
No termination
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12.3.56 <Nc>.basic.out

12.3.56.1 emergencyStop

PLC → NC <Nc>.basic.out.emergencyStop
Emergency stop is requested 

Description
All machine axes are decelerated in the relevant axis-specific parameterized time: MD36610 
$MA_AX_EMERGENCY_STOP_TIME

Data type and update
BOOL, cyclic

Value TRUE
Emergency Stop is requested.

Value FALSE
Emergency Stop is not requested.

Corresponds to
• <Nc>.basic.out.emergencyStopAck 

Acknowledgement of the "Emergency Stop" state is requested
• <Nc>.basic.in.emergencyStopActive 

Emergency stop is active
• MD36610 $MA_AX_EMERGENCY_STOP_TIME 

Time of braking ramp in case of errors

More information
• Function Manual Basic Functions; Section "Emergency stop"

12.3.56.2 emergencyStopAck

PLC → NC <Nc>.basic.out.emergencyStopAck
Acknowledgement of the "Emergency stop" state is requested 

Description
To acknowledge the "Emergency stop" state of the NC, the following interface signals must 
remain set until variable <Nc>.basic.out.emergencyStop (emergency stop active) has been 
reset: 
• <Nc>.basic.out.emergencyStopAck = TRUE (Acknowledge Emergency Stop) 
• <ModeGroup>.basic.out.reset = TRUE (mode group reset) for all mode groups of the NC
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Data type and update
BOOL, cyclic

Value TRUE
Acknowledgement of the "Emergency Stop" state is requested.

Value FALSE
Acknowledgement of the "Emergency Stop" state is not requested.

Corresponds to
• <Nc>.basic.out.emergencyStop 

Emergency stop is requested
• <Nc>.basic.in.emergencyStopActive 

Emergency stop is active
• <ModeGroup>.basic.out.reset 

Request reset of the mode group

More information
• Function Manual Basic Functions; Section "Emergency stop"

12.3.56.3 keyOperatedSwitchPos0

PLC → NC <Nc>.basic.out.keyOperatedSwitchPos0
Depending on the key-operated switch position 0, access to certain elements in the NC can be enabled 
or disabled 

Description
Depending on the key-operated switch position, access to certain elements in the NC can be 
enabled or disabled: 
• Key-operated switch position 0 represents the lowest access rights 
• Key-operated switch position 3 represents the highest access rights 
The interface signals of key-operated switch positions 1 … 3 can either be directly assigned from 
the key-operated switch on the machine control panel or from the PLC user program. 
It is only permissible to set one bit. If several bits are set simultaneously, the control internally 
activates switch position 3.

Data type and update
BOOL, cyclic

Value TRUE
Key-operated switch position 0

Value FALSE
Key-operated switch position not equal to 0
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Corresponds to
• Machine data for access levels: MD11612, MD51044 - MD51064, MD51070 - MD51073, 

MD51199 - MD51211, MD51215 - MD51225, MD51235
• Disabling using a password

12.3.56.4 keyOperatedSwitchPos1

PLC → NC <Nc>.basic.out.keyOperatedSwitchPos1
Depending on the key-operated switch position 1, access to certain elements in the NC can be enabled 
or disabled 

Description
Depending on the key-operated switch position, access to certain elements in the NC can be 
enabled or disabled: 
• Key-operated switch position 0 represents the lowest access rights 
• Key-operated switch position 3 represents the highest access rights 
The interface signals of key-operated switch positions 1 … 3 can either be directly assigned from 
the key-operated switch on the machine control panel or from the PLC user program. 
It is only permissible to set one bit. If several bits are set simultaneously, the control internally 
activates switch position 3.

Data type and update
BOOL, cyclic

Value TRUE
Key-operated switch position 1

Value FALSE
Key-operated switch position not equal to 1

Corresponds to
• Machine data for access levels: MD11612, MD51044 - MD51064, MD51070 - MD51073, 

MD51199 - MD51211, MD51215 - MD51225, MD51235
• Disabling using a password

12.3.56.5 keyOperatedSwitchPos2

PLC → NC <Nc>.basic.out.keyOperatedSwitchPos2
Depending on the key-operated switch position 2, access to certain elements in the NC can be enabled 
or disabled 
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Description
Depending on the key-operated switch position, access to certain elements in the NC can be 
enabled or disabled: 
• Key-operated switch position 0 represents the lowest access rights 
• Key-operated switch position 3 represents the highest access rights 
The interface signals of key-operated switch positions 1 … 3 can either be directly assigned from 
the key-operated switch on the machine control panel or from the PLC user program. 
It is only permissible to set one bit. If several bits are set simultaneously, the control internally 
activates switch position 3.

Data type and update
BOOL, cyclic

Value TRUE
Key-operated switch position 2

Value FALSE
Key-operated switch position not equal to 2

Corresponds to
• Machine data for access levels: MD11612, MD51044 - MD51064, MD51070 - MD51073, 

MD51199 - MD51211, MD51215 - MD51225, MD51235
• Disabling using a password

12.3.56.6 keyOperatedSwitchPos3

PLC → NC <Nc>.basic.out.keyOperatedSwitchPos3
Depending on the key-operated switch position 3, access to certain elements in the NC can be enabled 
or disabled 

Description
Depending on the key-operated switch position, access to certain elements in the NC can be 
enabled or disabled: 
• Key-operated switch position 0 represents the lowest access rights 
• Key-operated switch position 3 represents the highest access rights 
The interface signals of key-operated switch positions 1 … 3 can either be directly assigned from 
the key-operated switch on the machine control panel or from the PLC user program. 
It is only permissible to set one bit. If several bits are set simultaneously, the control internally 
activates switch position 3.

Data type and update
BOOL, cyclic
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Value TRUE
Key-operated switch position 3

Value FALSE
Key-operated switch position not equal to 3

Corresponds to
• Machine data for access levels: MD11612, MD51044 - MD51064, MD51070 - MD51073, 

MD51199 - MD51211, MD51215 - MD51225, MD51235
• Disabling using a password

12.3.56.7 selectIncFromModeGroup

PLC → NC <Nc>.basic.out.selectIncFromModeGroup
Within the mode group, traversing by increments can be selected 

Description
The INC selections are transferred in the mode group interface. 

Data type and update
BOOL

Value TRUE
INC selections are active in the mode group interface

Value FALSE
INC selections in the axis and geo axis interfaces are active

12.3.56.8 transferActToolBasePos

PLC → NC <Nc>.basic.out.transferActToolBasePos
Transfer actual MCS setpoints of the axes 

Data type and update
BOOL
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12.3.57 <Nc>.handwheels[x].in

12.3.57.1 movedCounter

NC → PLC <Nc>.handwheels[1].in.movedCounter
Handwheel counts up without direction, not to scale. Can be used for troubleshooting 

Description
The handwheel motion counter can be used for debugging.

Data type and update
BYTE, cyclic

Value
Counter for handwheel motions, independent of direction

12.3.57.2 stationary

NC → PLC <Nc>.handwheels[1].in.stationary
Ethernet handwheel is stationary 

Description
A stationary state is detected by the Ethernet modules to which the handwheel is connected. If 
a handwheel does not transfer any handwheel pulses for a defined period of time, the module 
detects this to be a stationary state and transfers it to the NC/PLC interface.

Data type and update
BOOL, cyclic

Value TRUE
Ethernet handwheel is stationary

Value FALSE
Ethernet handwheel is operated

More information
• Function Manual Axes and Spindles; Section "Manual traversing"
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12.3.58 <Nc>.digitalInputs[x].in

12.3.58.1 active

NC → PLC <Nc>.digitalInputs[1].in.active
Actual state of the digital NC hardware input 

Description
The actual NC output value can be read in the PLC user program via the actual value.

Note
The value in the "Actual value" interface can, as a result of the various subsequent influencing 
possibilities "Lock" and "Set", have a different value than that available at the NC output.

Data type and update
BOOL, cyclic

Value TRUE
The actual value is 1.

Value FALSE
The actual value is 0.

Corresponds to
• <Nc>.digitalInputs[x].out.lock 

"Lock" digital software input "$A_IN[]" to defined value of 0 if digitalInputs[].out.set is not 
active

• <Nc>.digitalInputs[x].out.set 
Set digital NC software input "$A_IN[]" to defined value of 1 

• <Nc>.digitalInputs[x].in.active 
Actual state of the digital NC hardware input

• MD10350 $MN_FASTIO_DIG_NUM_INPUTS

More information
• Function Manual Basic Functions; Section "Digital and analog NC I/O"
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12.3.59 <Nc>.digitalInputs[x].out

12.3.59.1 lock

PLC → NC <Nc>.digitalInputs[1].out.lock
"Lock" digital software input "$A_IN[]" to defined value of 0 if digitalInputs[].out.set is not active 

Note
When read, a locked input supplies a value of 0.

Data type and update
BOOL, cyclic

Value TRUE
The digital NC input is locked.

Value FALSE
The digital NC input is enabled. 

Corresponds to
• <Nc>.digitalInputs[1].out.set 

Set digital NC software input "$A_IN[]" to defined value of 1 
• <Nc>.digitalInputs[1].in.active 

Actual state of the digital NC hardware input
• MD10350 $MN_FASTIO_DIG_NUM_INPUTS

More information
• Function Manual Basic Functions; Section "Digital and analog NC I/O" > "Indirect I/O accesses 

via PLC" > "Digital NC inputs/outputs" > "NC inputs"

12.3.59.2 set

PLC → NC <Nc>.digitalInputs[1].out.set
Set digital NC software input "$A_IN[]" to defined value of 1 

Description
If the PLC user program sets the NC input to a value of TRUE, the signal state at the onboard input 
of the NCU - as well as the lock of the NC input - have no effect.

Data type and update
BOOL, cyclic
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Value TRUE
Set NC input value to a defined value of 1.

Value FALSE
Do not influence NC input value.

Corresponds to
• <Nc>.digitalInputs[1].out.lock 

"Lock" digital software input "$A_IN[]" to defined value of 0 if digitalInputs[].out.set is not 
active

• <Nc>.digitalInputs[1].in.active 
Actual state of the digital NC hardware input

• MD10350 $MN_FASTIO_DIG_NUM_INPUTS

More information
• Function Manual Basic Functions; Section "Digital and analog NC I/O" > "Indirect I/O accesses 

via PLC" > "Digital NC inputs/outputs" > "NC inputs"

12.3.60 <Nc>.digitalOutputs[x].in

12.3.60.1 setpointState

NC → PLC <Nc>.digitalOutputs[1].in.setpointState
State of digital NC software output "$A_OUT[]" set by NC if digitalOutputs[].out.overwrite is not active 

Description
The actual NC output value can be read in the PLC user program via the setpoint.

Note
The value in the "Setpoint" interface can, as a result of the various subsequent influencing 
possibilities "Target" and "Lock", have a different value than that available at the NC output.

Data type and update
BOOL, cyclic

Value TRUE
The setpoint is 1.

Value FALSE
The setpoint is 0.
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Corresponds to
• <Nc>.digitalOutputs[1].out.lock 

"Lock" digital NC hardware output in defined state of 0
• <Nc>.digitalOutputs[1].out.overwrite 

Edge change 0 → 1: Transfer of "digitalOutpute[].out.settingState" to digital hardware 
output, digital NC output state "$A_OUT[]" is set to 0

• <Nc>.digitalOutputs[1].out.settingState 
The value is transferred to the digital NC hardware output if either 
"digitalOutputs[].out.overwrite" or "digitalOutputs[].out.target" is active

• MD10360 $MN_FASTIO_DIG_NUM_OUTPUTS

More information
• Function Manual Basic Functions; Section "Digital and analog NC I/O"

12.3.61 <Nc>.digitalOutputs[x].out

12.3.61.1 settingState

PLC → NC <Nc>.digitalOutputs[1].out.settingState
The value is transferred to the digital NC hardware output if either "digitalOutputs[].out.overwrite" or 
"digitalOutputs[].out.target" is active 

Description
Using the setting value, the PLC user program can specify a defined output value. In order that 
the setting value becomes active, it must be activated from the overwrite screen form or the 
setting screen form.

Note
The variable <Nc>.digitalOutputs[x].out.settingState (Digital NC outputs: setting value) is 
jointly used by:
• <Nc>.digitalOutputs[x].out.overwrite (overwrite) with edge change 0 → 1 
• <Nc>.digitalOutputs[x].out.target (target) for signal state TRUE
Activating the two interfaces simultaneously should be avoided.

Data type and update
BOOL, cyclic

Value TRUE
Value of the setting value is 1.

Value FALSE
Value of the setting value is 0.
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Corresponds to
• <Nc>.digitalOutputs[x].out.lock 

"Lock" digital NC hardware output in defined state of 0
• <Nc>.digitalOutputs[x].out.overwrite 

Edge change 0 → 1: Transfer of "digitalOutpute[].out.settingState" to digital hardware 
output, digital NC output state "$A_OUT[]" is set to 0

• MD10360 $MN_FASTIO_DIG_NUM_OUTPUTS

More information
• Function Manual Basic Functions; Section "Digital and analog NC I/O" > "Indirect I/O accesses 

via PLC" > "Digital NC inputs/outputs" > "NC outputs"

12.3.61.2 overwrite

PLC → NC <Nc>.digitalOutputs[1].out.overwrite
Edge change 0 → 1: Transfer of "digitalOutpute[].out.settingState" to digital hardware output, digital NC 
output state "$A_OUT[]" is set to 0 

Description
For a positive edge change 0 → 1, the setting value specified from the PLC user program is used 
for the corresponding output, instead of the value written using the system variable $A_OUT. 
The value written via system variables $A_OUT is then lost. 
For a negative edge change 1 → 0, for the corresponding output, the actual value at the 
hardware output is kept. 

Note
The variable <Nc>.digitalOutputs[x].out.settingState (Digital NC outputs: setting value) is 
jointly used by:
• <Nc>.digitalOutputs[x].out.overwrite 

(overwrite) with edge change 0 → 1 
• <Nc>.digitalOutputs[x].out.target 

(target) for signal state TRUE
Activating the two interfaces simultaneously should be avoided.

Data type and update
BOOL, cyclic

Edge change 0 → 1
The associated "setting value" is activated.

Edge change 1 → 0
No effect.
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Corresponds to
• <Nc>.digitalOutputs[x].out.lock 

"Lock" digital NC hardware output in defined state of 0
• <Nc>.digitalOutputs[x].out.settingState 

The value is transferred to the digital NC hardware output if either 
"digitalOutputs[].out.overwrite" or "digitalOutputs[].out.target" is active

• MD10360 $MN_FASTIO_DIG_NUM_OUTPUTS

More information
• Function Manual Basic Functions; Section "Digital and analog NC I/O"

12.3.61.3 target

PLC → NC <Nc>.digitalOutputs[1].out.target
Transfer "digitalOutputs[].out.settingState" to digital hardware output; the original state of the digital NC 
software output "$A_OUT[]" remains unchanged 

Description
If the bit is set, the setting value specified by the PLC user program is used for the corresponding 
output instead of the NC output value. The current NC output value is retained. 
If the bit is reset, the last NC output value becomes active again for the corresponding output.

Note
The variable <Nc>.digitalOutputs[x].out.settingState (Digital NC outputs: setting value) is 
jointly used by:
• <Nc>.digitalOutputs[x].out.overwrite (overwrite) with edge change 0 → 1 
• <Nc>.digitalOutputs[x].out.target (target) for signal state TRUE
Activating the two interfaces simultaneously should be avoided.

Data type and update
BOOL, cyclic

Value TRUE
The target is active.

Value FALSE
The target is not active.
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Corresponds to
• <Nc>.digitalOutputs[x].out.lock 

"Lock" digital NC hardware output in defined state of 0
• <Nc>.digitalOutputs[x].out.overwrite 

Edge change 0 → 1: Transfer of "digitalOutpute[].out.settingState" to digital hardware 
output, digital NC output state "$A_OUT[]" is set to 0

• <Nc>.digitalOutputs[x].out.settingState 
The value is transferred to the digital NC hardware output if either 
"digitalOutputs[].out.overwrite" or "digitalOutputs[].out.target" is active

• MD10360 $MN_FASTIO_DIG_NUM_OUTPUTS

More information
• Function Manual Basic Functions; Section "Digital and analog NC I/O" > "Indirect I/O accesses 

via PLC" > "Digital NC inputs/outputs" > "NC outputs"

12.3.61.4 lock

PLC → NC <Nc>.digitalOutputs[1].out.lock
"Lock" digital NC hardware output in defined state of 0 

Description
If the digital NC output is locked, 0 V (defined) is output at the hardware output. 
If the digital NC output is not locked, the value specified in the NC program or by the PLC user 
program is output at the hardware output.

Data type and update
BOOL, cyclic

Value TRUE
The digital NC output is locked.

Value FALSE
The digital NC output is enabled.

Corresponds to
• <Nc>.digitalOutputs[x].out.overwrite 

Edge change 0 → 1: Transfer of "digitalOutpute[].out.settingState" to digital hardware 
output, digital NC output state "$A_OUT[]" is set to 0

• <Nc>.digitalOutputs[x].out.settingState 
The value is transferred to the digital NC hardware output if either 
"digitalOutputs[].out.overwrite" or "digitalOutputs[].out.target" is active
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• <Nc>.digitalOutputs[x].out.target 
Transfer "digitalOutputs[].out.settingState" to digital hardware output; the original state of 
the digital NC software output "$A_OUT[]" remains unchanged

• MD10360 $MN_FASTIO_DIG_NUM_OUTPUTS

More information
• Function Manual Basic Functions; Section "Digital and analog NC I/O" > "Indirect I/O accesses 

via PLC" > "Digital NC inputs/outputs" > "NC outputs"

12.3.62 <Nc>.analogInputs[x].in

12.3.62.1 actualValue

NC → PLC <Nc>.analogInputs[1].in.actualValue
The actual value of the analog NC hardware input is available at the analog NC software input "$A_INA[]" 

Description
The actual value must be specified as a fixed-point number (16 bit value including sign) in a 2's 
complement.

Data type and update
BOOL, cyclic

Value TRUE
The actual value of the analog NC hardware input is available at the analog NC software input 
"$A_INA[]

Corresponds to
• <Nc>.analogInputs[x].out.lock

"Lock" analog NC software input $A_INA[] to defined value of 0 if "analogInputs[].out.target" 
is not active

• <Nc>.analogInputs[x].out.target
Transfer "analogInputs[].out.settingValue" to analog NC software input $A_INA[]

• <Nc>.analogInputs[x].out.settingValue 
"analogInputs[].out.settingValue" is transferred to analog NC software input $A_INA[] if 
"analogInput[].out.target" is active

• MD10300 $MN_FASTIO_ANA_NUM_INPUTS

More information
• Function Manual Basic Functions; Section "Digital and analog NC I/O" > "Indirect I/O access via 

PLC" > "Analog NC inputs/outputs" > "NC inputs"
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12.3.63 <Nc>.analogInputs[x].out

12.3.63.1 lock

PLC → NC <Nc>.analogInputs[1].out.lock
"Lock" analog NC software input $A_INA[] to defined value of 0 if "analogInputs[].out.target" is not active 

Note
When read, a locked input supplies a value of 0.

Data type and update
BOOL, cyclic

Value TRUE
The analog NC input is locked.

Value FALSE
The analog NC input is enabled. 

Corresponds to
• <Nc>.analogInputs[x].out.target 

Transfer "analogInputs[].out.settingValue" to analog NC software input $A_INA[]
• <Nc>.analogInputs[x].out.settingValue

"analogInputs[].out.settingValue" is transferred to analog NC software input $A_INA[] if 
"analogInput[].out.target" is active

• <Nc>.analogInputs[x].in.actualValue
The actual value of the analog NC hardware input is available at the analog NC software input 
"$A_INA[]"

• MD10300 $MN_FASTIO_ANA_NUM_INPUTS

More information
• Function Manual Basic Functions; Section "Digital and analog NC I/O" > "Indirect I/O access via 

PLC" > "Analog NC inputs/outputs" > "NC inputs"

12.3.63.2 target

PLC → NC <Nc>.analogInputs[1].out.target
Transfer "analogInputs[].out.settingValue" to analog NC software input $A_INA[] 
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Description
• If the target of the setting value is activated, then the setting value is active as NC input value.
• If the setting value target is de-activated, then as NC input value, the analog value available 

at the NC input is active or for an active lock, the value of 0.

Data type and update
BOOL, cyclic

Value TRUE
The target of the setting value is activated.

Value FALSE
The target of the setting value is deactivated.

Corresponds to
• <Nc>.analogInputs[x].out.lock

"Lock" analog NC software input $A_INA[] to defined value of 0 if "analogInputs[].out.target" 
is not active

• <Nc>.analogInputs[x].out.target 
Transfer "analogInputs[].out.settingValue" to analog NC software input $A_INA[]

• <Nc>.analogInputs[x].out.settingValue 
"analogInputs[].out.settingValue" is transferred to analog NC software input $A_INA[] if 
"analogInput[].out.target" is active

• <Nc>.analogInputs[x].in.actualValue 
The actual value of the analog NC hardware input is available at the analog NC software input 
"$A_INA[]"

• MD10300 $MN_FASTIO_ANA_NUM_INPUTS

More information
• Function Manual Basic Functions; Section "Digital and analog NC I/O" > "Indirect I/O access via 

PLC" > "Analog NC inputs/outputs" > "NC inputs"

12.3.63.3 settingValue

PLC → NC <Nc>.analogInputs[1].out.settingValue
"analogInputs[].out.settingValue" is transferred to analog NC software input $A_INA[] if "analogIn‐
put[].out.target" is active 

Description
• The setting value is transferred as NC input value when input "Target" 

<Nc>.analogInputs[x].out.target is activated. 
• The setting value must be specified as a fixed-point number (16 bit value including sign) in 

2's complement.
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Data type and update
BOOL, cyclic

Value TRUE
"analogInputs[].out.settingValue" is transferred to analog NC software input $A_INA[] if 
"analogInput[].out.target" is active 

Corresponds to
• <Nc>.analogInputs[x].out.lock 

"Lock" analog NC software input $A_INA[] to defined value of 0 if "analogInputs[].out.target" 
is not active

• <Nc>.analogInputs[x].out.target
Transfer "analogInputs[].out.settingValue" to analog NC software input $A_INA[]

• <Nc>.analogInputs[x].out.settingValue 
"analogInputs[].out.settingValue" is transferred to analog NC software input $A_INA[] if 
"analogInput[].out.target" is active 

• <Nc>.analogInputs[x].in.actualValue 
The actual value of the analog NC hardware input is available at the analog NC software input 
"$A_INA[]"

• MD10300 $MN_FASTIO_ANA_NUM_INPUTS

More information
• Function Manual Basic Functions; Section "Digital and analog NC I/O" > "Indirect I/O access via 

PLC" > "Analog NC inputs/outputs" > "NC inputs"

12.3.64 <Nc>.analogOutputs[x].in

12.3.64.1 setpointValue

NC → PLC <Nc>.analogOutputs[1].in.setpointValue
The value of the analog NC software output "$A_OUTA[]" is set by the NC if "Overwrite" is not active 

Description
The actual NC output value can be read in the PLC user program via the setpoint.
The setpoint is represented as a fixed point number (16 bit value including sign) in a 2's 
complement.

Note
The value in the "Setpoint" interface can have a different value than that available at the NC 
output as a result of the various subsequent influencing possibilities.
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Data type and update
INT

Value
The value of the analog NC software output "$A_OUTA[]" is set by the NC if "Overwrite" is not 
active

Corresponds to
• <Nc>.analogOutputs[1].out.overwrite

Edge change 0 → 1: transfer "analogOutputs[].out.settingValue" to analog hardware output 
1, actual NC software value $A_OUTA[1] is lost

• <Nc>.analogOutputs[2].out.target 
Analog NC outputs 1 … 8: Default  

• <Nc>.analogOutputs[3].out.lock 
Analog NC outputs 1 … 8: Lock 

• <Nc>.analogOutputs[4].out.settingValue 
Analog NC output 1 … 8: Setting value

• MD10310 $MN_FASTIO_ANA_NUM_OUTPUTS

More information
• Function Manual Basic Functions; Section "Digital and analog NC I/O" > "Indirect I/O accesses 

via PLC" > "Analog NC inputs/outputs" > "NC outputs"

12.3.65 <Nc>.analogOutputs[x].out

12.3.65.1 settingValue

PLC → NC <Nc>.analogOutputs[1].out.settingValue
"analogOutputs[].out.settingValue" is transferred to the analog NC hardware output 1 if either "ana‐
logOutputs[].out.overwrite" or "analogOutputs[].out.target" is active 
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Description
Using the setting value, the PLC user program can specify a defined output value. In order that 
the setting value becomes active, it must be activated via the interface for "Override" or "Target".

Note
The variable <Nc>.analogOutputs[x].out.settingValue (analog NC outputs 1 … 8: setting value) 
is jointly used by:
• <Nc>.analogOutputs[x].out.overwrite 

(overwrite) with edge change 0 → 1 
• <Nc>.analogOutputs[x].out.target 

(target) for signal state TRUE
Activating the two interfaces simultaneously should be avoided.

Data type and update
BOOL, cyclic

Corresponds to
• <Nc>.analogOutputs[x].out.overwrite

Edge change 0 → 1: transfer "analogOutputs[].out.settingValue" to analog hardware output 
1, actual NC software value $A_OUTA[1] is lost

• <Nc>.analogOutputs[x].out.target 
Transfer "analogOutputs[].out.settingValue" to analog hardware output 1 if 
"analogOutputs[].out.lock" is not active, the actual analog NC software output value 
$A_OUTA[1] is kept

• <Nc>.analogOutputs[x].out.lock 
"Lock" analog NC hardware output 1 if either "analogOutputs[].out.overwrite" or 
"analogOutpus[].out.target" is active 

• <Nc>.analogOutputs[x].in.setpointValue 
The value of the analog NC software output "$A_OUTA[]" is set by the NC if "Overwrite" is not 
active

• MD10310 $MN_FASTIO_ANA_NUM_OUTPUTS

More information
• Function Manual Basic Functions; Section "Digital and analog NC I/O" > "Indirect I/O accesses 

via PLC" > "Analog NC inputs/outputs" > "NC outputs"

12.3.65.2 overwrite

PLC → NC <Nc>.analogOutputs[1].out.overwrite
Edge change 0 → 1: transfer "analogOutputs[].out.settingValue" to analog hardware output 1, actual NC 
software value $A_OUTA[1] is lost 
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Description
For a positive edge change 0 → 1, the setting value specified from the PLC user program is used 
for the corresponding output, instead of the value written using the system variable $A_OUTA. 
The value written via system variables $A_OUTA is then lost. 
For a negative edge change 1 → 0, for the corresponding output, the actual value at the 
hardware output is kept. 

Note
The variable <Nc>.analogOutputs[x].out.settingValue (analog NC outputs 1 … 8: setting value) 
is jointly used by:
• <Nc>.analogOutputs[x].out.overwrite

(overwrite) with edge change 0 → 1 
• <Nc>.analogOutputs[x].out.target

(target) for signal state TRUE
Activating the two interfaces simultaneously should be avoided.

Data type and update
BOOL, cyclic

Edge change 0 → 1
The associated "setting value" is activated.

Edge change 1 → 0
No effect.

Corresponds to
• <Nc>.analogOutputs[x].out.target 

Transfer "analogOutputs[].out.settingValue" to analog hardware output 1 if 
"analogOutputs[].out.lock" is not active, the actual analog NC software output value 
$A_OUTA[1] is kept; Analog NC outputs 1 … 8: Default  

• <Nc>.analogOutputs[x].out.lock 
"Lock" analog NC hardware output 1 if either "analogOutputs[].out.overwrite" or 
"analogOutpus[].out.target" is active 

• <Nc>.analogOutputs[x].out.settingValue 
"analogOutputs[].out.settingValue" is transferred to the analog NC hardware output 1 if 
either "analogOutputs[].out.overwrite" or "analogOutputs[].out.target" is active

• <Nc>.analogOutputs[1].in.setpointValue 
The value of the analog NC software output "$A_OUTA[]" is set by the NC if "Overwrite" is not 
active

• MD10310 $MN_FASTIO_ANA_NUM_OUTPUTS

More information
• Function Manual Basic Functions; Section "Digital and analog NC I/O" > "Indirect I/O accesses 

via PLC" > "Analog NC inputs/outputs" > "NC outputs"
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12.3.65.3 target

PLC → NC <Nc>.analogOutputs[1].out.target
Transfer "analogOutputs[].out.settingValue" to analog hardware output 1 if "analogOutputs[].out.lock" 
is not active, the actual analog NC software output value $A_OUTA[1] is kept 

Description
• If the bit is set, the setting value specified by the PLC user program is used for the 

corresponding output instead of the NC output value. The current NC output value is 
retained. 

• If the bit is reset, the last NC output value becomes active again for the corresponding output.

Note
The variable <Nc>.analogOutputs[x].out.settingValue (analog NC outputs 1 … 8: setting value) 
is jointly used by:
• <Nc>.digitalOutputs[x].out.overwrite (overwrite) with edge change 0 → 1 
• <Nc>.digitalOutputs[x].out.target (target) for signal state TRUE
Activating the two interfaces simultaneously should be avoided.

Data type and update
BOOL, cyclic

Value TRUE
The target is active.

Value FALSE
The target is not active.

Corresponds to
• <Nc>.analogOutputs[x].out.overwrite

Edge change 0 → 1: transfer "analogOutputs[].out.settingValue" to analog hardware output 
1, actual NC software value $A_OUTA[1] is lost

• <Nc>.analogOutputs[x].out.lock 
"Lock" analog NC hardware output 1 if either "analogOutputs[].out.overwrite" or 
"analogOutpus[].out.target" is active

• <Nc>.analogOutputs[x].out.settingValue 
"analogOutputs[].out.settingValue" is transferred to the analog NC hardware output 1 if 
either "analogOutputs[].out.overwrite" or "analogOutputs[].out.target" is active

• <Nc>.analogOutputs[x].in.setpointValue 
The value of the analog NC software output "$A_OUTA[]" is set by the NC if "Overwrite" is not 
active 

• MD10310 $MN_FASTIO_ANA_NUM_OUTPUTS
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More information
• Function Manual Basic Functions; Section "Digital and analog NC I/O" > "Indirect I/O accesses 

via PLC" > "Analog NC inputs/outputs" > "NC outputs"

12.3.65.4 lock

PLC → NC <Nc>.analogOutputs[1].out.lock
"Lock" analog NC hardware output 1 if either "analogOutputs[].out.overwrite" or "analogOut‐
pus[].out.target" is active 

Description
• If a bit is set, then for the corresponding output, instead of the NC output value, the setting 

value specified by the PLC user program is used. The current NC output value is retained.
• If a bit is reset, then for the corresponding output, the last NC output value becomes active 

again.

Data type and update
BOOL, cyclic

Value TRUE
The target is active.

Value FALSE
The target is not active.

Corresponds to
• <Nc>.analogOutputs[x].out.overwrite

Edge change 0 → 1: transfer "analogOutputs[].out.settingValue" to analog hardware output 
1, actual NC software value $A_OUTA[1] is lost 

• <Nc>.analogOutputs[x].out.target 
Transfer "analogOutputs[].out.settingValue" to analog hardware output 1 if 
"analogOutputs[].out.lock" is not active, the actual analog NC software output value 
$A_OUTA[1] is kept  

• <Nc>.analogOutputs[x].out.settingValue 
"analogOutputs[].out.settingValue" is transferred to the analog NC hardware output 1 if 
either "analogOutputs[].out.overwrite" or "analogOutputs[].out.target" is active

• <Nc>.analogOutputs[x].in.setpointValue 
The value of the analog NC software output "$A_OUTA[]" is set by the NC if "Overwrite" is not 
active

• MD10310 $MN_FASTIO_ANA_NUM_OUTPUTS

More information
• Function Manual Basic Functions; Section "Digital and analog NC I/O" > "Indirect I/O accesses 

via PLC" > "Analog NC inputs/outputs" > "NC outputs"
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12.3.66 <Nc>.robot.in

12.3.66.1 request.request[0..7]

NC → PLC <Nc>.robot.in.request.request[0..7]
Incoming robot control signals from NC, byte 0..7

Data type and update
ARRAY[0..7] of BYTE

12.3.67 <Nc>.robot.out

12.3.67.1 status.status[0]

PLC → NC <Nc>.robot.out.status.status[0..7]
Outgoing robot status signals from NC, byte 0 

Data type and update
ARRAY[0..7] of BYTE

12.3.68 <Nc>.collisionProtAreas.in

12.3.68.1 active

NC → PLC <Nc>.collisionProtAreas.in.active
All protection areas connected to the interface signal are active 

Description
The assignment protection area ↔ interface signal (<Index>.<Bit>) is achieved by 
parameterizing the system variables $NP_BIT_NO:
$NP_BIT_NO[<protection area>] = <bit number>
The following table shows the assignment of the protection areas:

Index Bit
7 6 5 4 3 2 1 0

0 7 6 5 4 3 2 1 0
1 15 14 13 12 11 10 9 8
2 23 22 21 20 19 18 17 16
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Index Bit
7 6 5 4 3 2 1 0

3 31 30 29 28 27 26 25 24
4 39 38 37 36 35 34 33 32
5 47 46 45 44 43 42 41 40
6 55 54 53 52 51 50 49 48
7 63 62 61 60 59 58 57 56

Data type and update
ARRAY[0..7] of BYTE, cyclic

Value TRUE
The protection area connected to the interface signal is active.
If several protection areas are connected to the interface signal: All protection areas are active.

Value FALSE
The protection area connected to the interface signal is not active.
If several protection areas are connected to the interface signal: At least one protection area is 
not active.

Corresponds to
• <Nc>.collisionProtAreas.out.activate

Activate protection areas that are connected to the interface signal
• System variable $NP_BIT_NO number of the interface bit for switchover activated

More information
• Function Manual Monitoring and Compensating; Section "Geometric machine modeling" > 

"Commissioning" > "System variables: Protection areas" > "$NP_BIT_NO"
• Function Manual Monitoring and Compensating; Section "Collision avoidance"

12.3.69 <Nc>.collisionProtAreas.out

12.3.69.1 activate

PLC → NC <Nc>.collisionProtAreas.out.activate
Activate protection areas that are connected to the interface signal 

Description
The assignment protection area ↔ interface signal (<Index>.<Bit>) is achieved by 
parameterizing the system variables $NP_BIT_NO:
$NP_BIT_NO[<protection area>] = <bit number>
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The following table shows the assignment of the protection areas:

Index Bit
7 6 5 4 3 2 1 0

0 7 6 5 4 3 2 1 0
1 15 14 13 12 11 10 9 8
2 23 22 21 20 19 18 17 16
3 31 30 29 28 27 26 25 24
4 39 38 37 36 35 34 33 32
5 47 46 45 44 43 42 41 40
6 55 54 53 52 51 50 49 48
7 63 62 61 60 59 58 57 56

Data type and update
ARRAY[0..7] of BYTE, cyclic

Value TRUE
Request to activate the protection areas that are connected to the interface signal.

Value FALSE
Request to deactivate the protection areas that are connected to the interface signal.

Corresponds to
• <Nc>.collisionProtAreas.in.active

All protection areas connected to the interface signal are active
• System variable $NP_BIT_NO number of the interface bit for switchover activated

More information
• Function Manual Monitoring and Compensating; Section "Geometric machine modeling" > 

"Commissioning" > "System variables: Protection areas" > "$NP_BIT_NO"
• Function Manual Monitoring and Compensating; Section "Collision avoidance"

12.3.70 <Nc>.collision.out

12.3.70.1 deactivateMachineAreasAuto

PLC → NC <Nc>.collision.out.deactivateMachineAreasAuto
Request deactivation of all "Machine" type protection areas for operations in "AUTO" mode 

Description
• Mode: Automatic
• Protection area type ($NP_PROT_TYPE): Machine (MACHINE)

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
682 Function Manual, 07/2022, A5E51148763B AB



Note
A protection area group is deactivated via the SINUMERIK Operate user interface in the 
"AUTOMATIC", "JOG" or "MDI" > "ETC key (">")" > "Settings" > "Collision avoidance" > "Switch 
collision avoidance on and off" operating area by setting the following HMI/PLC interface signals 
of the protection area group:
• <HmiNc>.collision.in.machineAreasAutoDeactivated
• <HmiNc>.collision.in.toolAreasAutoDeactivated
• <HmiNc>.collision.in.fixtureAreasAutoDeactivated
• <HmiNc>.collision.in.workpieceAreasAutoDeactivated
• <HmiNc>.collision.in.machineAreasJogDeactivated
• <HmiNc>.collision.in.toolAreasJogDeactivated
• <HmiNc>.collision.in.fixtureAreasJogDeactivated
• <HmiNc>.collision.in.workpieceAreasJogDeactivated

Note
If manual traversing has been enabled in AUTOMATIC mode (MD10735 with bit 0 == 1: allow 
jogging in automatic mode) the settings for JOG mode also apply in AUTOMATIC mode during 
manual traversing.

Data type and update
BOOL, cyclic

Value TRUE
The deactivation of all protection areas of the protection area type in the selected operating 
mode is requested.

Value FALSE
The deactivation of all protection areas of the protection area type in the selected operating 
mode is not requested.

Corresponds to
• <HmiNc>.collision.in.machineAreasAutoDeactivated

HMI: Deactivation of all protection areas of the "Machine" protection area type in the selected 
"AUTO" mode is requested

• <HmiNc>.collision.in.toolAreasAutoDeactivated
HMI: Deactivation of all protection areas of the "Tool" protection area type in the selected 
"AUTO" mode is requested

• <HmiNc>.collision.in.fixtureAreasAutoDeactivated
HMI: Deactivation of all protection areas of the "Fixture" protection area type in the selected 
"AUTO" mode is requested

• <HmiNc>.collision.in.workpieceAreasAutoDeactivated
HMI: Deactivation of all protection areas of the "Workpiece" protection area type in the 
selected "AUTO" mode is requested
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• <HmiNc>.collision.in.machineAreasJogDeactivated
HMI: Deactivation of all protection areas of the "Machine" protection area type in the selected 
"JOG" mode is requested

• <HmiNc>.collision.in.toolAreasJogDeactivated
HMI: Deactivation of all protection areas of the "Tool" protection area type in the selected 
"JOG" mode is requested

• <HmiNc>.collision.in.fixtureAreasJogDeactivated
HMI: Deactivation of all protection areas of the "Fixture" protection area type in the selected 
"JOG" mode is requested

• <HmiNc>.collision.in.workpieceAreasJogDeactivated
HMI: Deactivation of all protection areas of the "Workpiece" protection area type in the 
selected "JOG" mode is requested

• $NP_PROT_TYPE Type of the protection area
• MD10735 $MN_JOG_MODE_MASK Settings for JOG mode

More information
• Operating Manual; Section "Collision avoidance" 
• Function Manual Monitoring and Compensating; Section "Geometric machine modeling" > 

"Commissioning" > "System variables: Protection areas" > "$NP_PROT_TYPE" 
• Function Manual Monitoring and Compensating; Section "Collision avoidance"

12.3.70.2 deactivateToolAreasAuto

PLC → NC <Nc>.collision.out.deactivateToolAreasAuto
Request deactivation of all "Tool" type protection areas for operations in "AUTO" mode 

Description
• Mode: Automatic
• Protection area type ($NP_PROT_TYPE): Tools (TOOL)

Note
A protection area group is deactivated via the SINUMERIK Operate user interface in the 
"AUTOMATIC", "JOG" or "MDI" > "ETC key (">")" > "Settings" > "Collision avoidance" > "Switch 
collision avoidance on and off" operating area by setting the HMI/PLC interface signal 
<HmiNc>.collision.in.machineAreasAutoDeactivated of the protection area group.

Note
If manual traversing has been enabled in AUTOMATIC mode (MD10735 with bit 0 == 1: allow 
jogging in automatic mode) the settings for JOG mode also apply in AUTOMATIC mode during 
manual traversing.
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Data type and update
BOOL, cyclic

Value TRUE
The deactivation of all protection areas of the protection area type in the selected operating 
mode is requested.

Value FALSE
The deactivation of all protection areas of the protection area type in the selected operating 
mode is not requested.

Corresponds to
• <HmiNc>.collision.in.machineAreasAutoDeactivated 

HMI: Deactivation of all protection areas of the "Machine" protection area type in the selected 
"AUTO" mode is requested

• $NP_PROT_TYPE Type of the protection area
• MD10735 $MN_JOG_MODE_MASK Settings for JOG mode

More information
• Operating Manual; Section "Collision avoidance" 
• Function Manual Monitoring and Compensating; Section "Geometric machine modeling" > 

"Commissioning" > "System variables: Protection areas" > "$NP_PROT_TYPE" 
• Function Manual Monitoring and Compensating; Section "Collision avoidance"

12.3.70.3 deactivateFixtureAreasAuto

PLC → NC <Nc>.collision.out.deactivateFixtureAreasAuto
Request deactivation of all protection areas for fixtures during operations in "AUTO" mode 

Description
• Mode: Automatic
• Protection area type ($NP_PROT_TYPE): Workholder (FIXTURE)

Note
A protection area group is deactivated via the SINUMERIK Operate user interface in the 
"AUTOMATIC", "JOG" or "MDI" > "ETC key (">")" > "Settings" > "Collision avoidance" > "Switch 
collision avoidance on and off" operating area by setting the HMI/PLC interface signal 
<HmiNc>.collision.in.machineAreasAutoDeactivated 
of the protection area group.
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Note
If manual traversing has been enabled in AUTOMATIC mode (MD10735 with bit 0 == 1: allow 
jogging in automatic mode) the settings for JOG mode also apply in AUTOMATIC mode during 
manual traversing.

Data type and update
BOOL, cyclic

Value TRUE
The deactivation of all protection areas of the protection area type in the selected operating 
mode is requested.

Value FALSE
The deactivation of all protection areas of the protection area type in the selected operating 
mode is not requested.

Corresponds to
• <HmiNc>.collision.in.machineAreasAutoDeactivated 

HMI: Deactivation of all protection areas of the "Machine" protection area type in the selected 
"AUTO" mode is requested

• $NP_PROT_TYPE Type of the protection area
• MD10735 $MN_JOG_MODE_MASK Settings for JOG mode

More information
• Operating Manual; Section "Collision avoidance" 
• Function Manual Monitoring and Compensating; Section "Geometric machine modeling" > 

"Commissioning" > "System variables: Protection areas" > "$NP_PROT_TYPE" 
• Function Manual Monitoring and Compensating; Section "Collision avoidance"

12.3.70.4 deactivateWorkpieceAreasAuto

PLC → NC <Nc>.collision.out.deactivateWorkpieceAreasAuto
Request deactivation of all "Workpiece" type protection areas for operations in "AUTO" mode 

Description
• Mode: Automatic
• Protection area type ($NP_PROT_TYPE): Workpieces (WORKPIECE)
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Note
A protection area group is deactivated via the SINUMERIK Operate user interface in the 
"AUTOMATIC", "JOG" or "MDI" > "ETC key (">")" > "Settings" > "Collision avoidance" > "Switch 
collision avoidance on and off" operating area by setting the HMI/PLC interface signal 
<HmiNc>.collision.in.machineAreasAutoDeactivated of the protection area group.

Note
If manual traversing has been enabled in AUTOMATIC mode (MD10735 with bit 0 == 1: allow 
jogging in automatic mode) the settings for JOG mode also apply in AUTOMATIC mode during 
manual traversing.

Data type and update
BOOL, cyclic

Value TRUE
The deactivation of all protection areas of the protection area type in the selected operating 
mode is requested.

Value FALSE
The deactivation of all protection areas of the protection area type in the selected operating 
mode is not requested.

Corresponds to
• <HmiNc>.collision.in.machineAreasAutoDeactivated 

HMI: Deactivation of all protection areas of the "Machine" protection area type in the selected 
"AUTO" mode is requested

• $NP_PROT_TYPE Type of the protection area
• MD10735 $MN_JOG_MODE_MASK Settings for JOG mode

More information
• Operating Manual; Section "Collision avoidance" 
• Function Manual Monitoring and Compensating; Section "Geometric machine modeling" > 

"Commissioning" > "System variables: Protection areas" > "$NP_PROT_TYPE" 
• Function Manual Monitoring and Compensating; Section "Collision avoidance"

12.3.70.5 deactivateMachineAreasJog

PLC → NC <Nc>.collision.out.deactivateMachineAreasJog
Request deactivation of all "Machine" type protection areas for operations in "JOG" mode 
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Description
Collision avoidance: Deactivate protection area group
• Mode: Jog
• Protection area type ($NP_PROT_TYPE): Machine (MACHINE)

Note
A protection area group is deactivated via the SINUMERIK Operate user interface in the 
"AUTOMATIC", "JOG" or "MDI" > "ETC key (">")" > "Settings" > "Collision avoidance" > "Switch 
collision avoidance on and off" operating area by setting the HMI/PLC interface signal 
<HmiNc>.collision.in.machineAreasAutoDeactivated of the protection area group.

Note
If manual traversing has been enabled in AUTOMATIC mode (MD10735 with bit 0 == 1: allow 
jogging in automatic mode) the settings for JOG mode also apply in AUTOMATIC mode during 
manual traversing.

Data type and update
BOOL, cyclic

Value TRUE
The deactivation of all protection areas of the protection area type in the selected operating 
mode is requested.

Value FALSE
The deactivation of all protection areas of the protection area type in the selected operating 
mode is not requested.

Corresponds to
• <HmiNc>.collision.in.machineAreasAutoDeactivated 

HMI: Deactivation of all protection areas of the "Machine" protection area type in the selected 
"AUTO" mode is requested

• $NP_PROT_TYPE Type of the protection area
• MD10735 $MN_JOG_MODE_MASK Settings for JOG mode

More information
• Operating Manual; Section "Collision avoidance" 
• Function Manual Monitoring and Compensating; Section "Geometric machine modeling" > 

"Commissioning" > "System variables: Protection areas" > "$NP_PROT_TYPE" 
• Function Manual Monitoring and Compensating; Section "Collision avoidance"
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12.3.70.6 deactivateToolAreasJog

PLC → NC <Nc>.collision.out.deactivateToolAreasJog
Request deactivation of all "Tool" type protection areas for operations in "JOG" mode 

Description
• Mode: Jog
• Protection area type ($NP_PROT_TYPE): Tools (TOOL)

Note
A protection area group is deactivated via the SINUMERIK Operate user interface in the 
"AUTOMATIC", "JOG" or "MDI" > "ETC key (">")" > "Settings" > "Collision avoidance" > "Switch 
collision avoidance on and off" operating area by setting the HMI/PLC interface signal 
<HmiNc>.collision.in.machineAreasAutoDeactivated of the protection area group.

Note
If manual traversing has been enabled in AUTOMATIC mode (MD10735 with bit 0 == 1: allow 
jogging in automatic mode) the settings for JOG mode also apply in AUTOMATIC mode during 
manual traversing.

Data type and update
BOOL, cyclic

Value TRUE
The deactivation of all protection areas of the protection area type in the selected operating 
mode is requested.

Value FALSE
The deactivation of all protection areas of the protection area type in the selected operating 
mode is not requested.

Corresponds to
• <HmiNc>.collision.in.machineAreasAutoDeactivated 

HMI: Deactivation of all protection areas of the "Machine" protection area type in the selected 
"AUTO" mode is requested

• $NP_PROT_TYPE Type of the protection area
• MD10735 $MN_JOG_MODE_MASK Settings for JOG mode

More information
• Operating Manual; Section "Collision avoidance" 
• Function Manual Monitoring and Compensating; Section "Geometric machine modeling" > 

"Commissioning" > "System variables: Protection areas" > "$NP_PROT_TYPE" 
• Function Manual Monitoring and Compensating; Section "Collision avoidance"
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12.3.70.7 deactivateFixtureAreasJog

PLC → NC <Nc>.collision.out.deactivateFixtureAreasJog
Request deactivation of all "Fixture" type protection areas for operations in "JOG" mode 

Description
• Mode: Jog
• Protection area type ($NP_PROT_TYPE): Workholder (FIXTURE)

Note
A protection area group is deactivated via the SINUMERIK Operate user interface in the 
"AUTOMATIC", "JOG" or "MDI" > "ETC key (">")" > "Settings" > "Collision avoidance" > "Switch 
collision avoidance on and off" operating area by setting the HMI/PLC interface signal 
<HmiNc>.collision.in.machineAreasAutoDeactivated of the protection area group.

Note
If manual traversing has been enabled in AUTOMATIC mode (MD10735 with bit 0 == 1: allow 
jogging in automatic mode) the settings for JOG mode also apply in AUTOMATIC mode during 
manual traversing.

Data type and update
BOOL, cyclic

Value TRUE
The deactivation of all protection areas of the protection area type in the selected operating 
mode is requested.

Value FALSE
The deactivation of all protection areas of the protection area type in the selected operating 
mode is not requested.

Corresponds to
• <HmiNc>.collision.in.machineAreasAutoDeactivated 

HMI: Deactivation of all protection areas of the "Machine" protection area type in the selected 
"AUTO" mode is requested

• $NP_PROT_TYPE Type of the protection area
• MD10735 $MN_JOG_MODE_MASK Settings for JOG mode

More information
• Operating Manual; Section "Collision avoidance" 
• Function Manual Monitoring and Compensating; Section "Geometric machine modeling" > 

"Commissioning" > "System variables: Protection areas" > "$NP_PROT_TYPE" 
• Function Manual Monitoring and Compensating; Section "Collision avoidance"
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12.3.70.8 deactivateWorkpieceAreasJog

PLC → NC <Nc>.collision.out.deactivateWorkpieceAreasJog
Request deactivation of all "Workpiece" type protection areas for operations in "JOG" mode 

Description
• Mode: Jog
• Protection area type ($NP_PROT_TYPE): Workpieces (WORKPIECE)

Note
A protection area group is deactivated via the SINUMERIK Operate user interface in the 
"AUTOMATIC", "JOG" or "MDI" > "ETC key (">")" > "Settings" > "Collision avoidance" > "Switch 
collision avoidance on and off" operating area by setting the HMI/PLC interface signal 
<HmiNc>.collision.in.machineAreasAutoDeactivated of the protection area group.

Note
If manual traversing has been enabled in AUTOMATIC mode (MD10735 with bit 0 == 1: allow 
jogging in automatic mode) the settings for JOG mode also apply in AUTOMATIC mode during 
manual traversing.

Data type and update
BOOL, cyclic

Value TRUE
The deactivation of all protection areas of the protection area type in the selected operating 
mode is requested.

Value FALSE
The deactivation of all protection areas of the protection area type in the selected operating 
mode is not requested.

Corresponds to
• <HmiNc>.collision.in.machineAreasAutoDeactivated 

HMI: Deactivation of all protection areas of the "Machine" protection area type in the selected 
"AUTO" mode is requested

• $NP_PROT_TYPE Type of the protection area
• MD10735 $MN_JOG_MODE_MASK Settings for JOG mode

More information
• Operating Manual; Section "Collision avoidance" 
• Function Manual Monitoring and Compensating; Section "Geometric machine modeling" > 

"Commissioning" > "System variables: Protection areas" > "$NP_PROT_TYPE" 
• Function Manual Monitoring and Compensating; Section "Collision avoidance"
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12.3.71 <Nc>.config

12.3.71.1 maxModeGroup

NC → PLC <Nc>.config.maxModeGroup
Number of active mode groups

Data type and update
UInt

Value
Number of active mode groups

12.3.71.2 maxChan

NC → PLC <Nc>.config.maxChan
Highest active channel number

Data type and update
UInt

Value
Highest active channel number

12.3.71.3 maxAxis

NC → PLC <Nc>.config.maxAxis
Highest active axis number

Data type and update
UInt

Value
Highest active axis number
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12.3.72 NCK_typeHmi
The following table describes the NCK_typeHmi data type:

Note
Data block "LSINU_Hmi" of data type "NCK_typeHmi" must be created so that attributes 
"Accessible from HMI/OPC UA/Web API" and "Writable from HMI/OPC UA/Web API" are set.

Structure Description
.config Configuration data of the HMI
 .registered HMI is registered 
.basic.in (Page 693) General incoming signals from the HMI
.basic.inOut 
(Page 698)

General signals to and from the HMI 

.basic.out (Page 699) General outgoing signals to HMI

.progSelection.in 
(Page 705)

Program selection incoming signals from HMI

.progSelection.out 
(Page 710)

Program selection outgoing signals to HMI

.userKeys.in 
(Page 713)

User keys incoming signals from the HMI

.userKeys.out 
(Page 713)

User keys outgoing signals to the HMI

.mappingTable.in Incoming signals assignment table

.mappingTable.out Outgoing data assignment table

12.3.73 <Hmi>.basic.in

12.3.73.1 screenDark

OP → PLC <Hmi>.basic.in.screenDark
The screen is dark. Keys respond to actuation, but can be disabled via "basic.out.disableKeys"

Data type and update
BOOL, cyclic

Value TRUE
The screen is darkened.

Value FALSE
The screen is not darkened.
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Corresponds to
• <Hmi>.basic.out.darkenScreen

Darken screen
• MD9006 $MM_DISPLAY_SWITCH_OFF_INTERVAL

Display switch-off interval

12.3.73.2 cancelKeyPressed

OP → PLC <Hmi>.basic.in.cancelKeyPressed
"Alarm Cancel" key was pressed (must be reset by user program)

Data type and update
BOOL, cyclic

Value TRUE
Cancel key is actuated

Value FALSE
The interface signal must be reset in the PLC user program.

12.3.73.3 simActive

OP → PLC <Hmi>.basic.in.simActive
Simulation window is active

Data type and update
BOOL, cyclic

Value TRUE
An NC program has been selected at the user interface and the "Simulation" function activated 
for this program.

Value FALSE
The "Simulation" function is not active.

More information
• Operating Manuals; Section "Simulating machining"

12.3.73.4 mcsWcsSwitched

OP → PLC <Hmi>.basic.in.mcsWcsSwitched
Edge change 0 → 1: MCS/WCS switchover (active for one PLC cycle)
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Data type and update
BOOL, cyclic

Value TRUE
Request to switch over the display of the axis-specific positions and distances-to-go
on the user interface of the workpiece coordinate system (WCS) to the machine coordinate 
system
(MCS) or from the MCS to the WCS.
The signal is active for one PLC cycle.

Value FALSE
No effect

Corresponds to
• <Hmi>.basic.out.displayWcsValues

Display actual values in WCS (0=MCS, 1=WCS)

12.3.73.5 activeOperatingAreaNumber

OP → PLC <Hmi>.basic.in.activeOperatingAreaNumber
Number of the active operating area

Data type and update
USInt, cyclic

Value 
Current operating area (201 … 206)

Corresponds to
• MD9032 $MM_HMI_MONITOR = "String" with "String" = "DB<DB-Nummer>.DBB<Byte-

Adresse>"

12.3.73.6 currentChanNumber

OP → PLC <Hmi>.basic.in.currentChanNumber
Current channel number displayed on the HMI

Data type and update
USInt

Value 
Valid channel numbers: 1 … maximum number of NC channels
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12.3.73.7 inputDeviceActive

OP → PLC <Hmi>.basic.in.inputDeviceActive
Input device is active, e.g. keyboard is being used

Data type and update
BOOL

Value TRUE
Input device is active, e.g. keyboard is being used

Value FALSE
Input device is not active

12.3.73.8 dataTransferActive

OP → PLC <Hmi>.basic.in.dataTransferActive
Data transfer is active

Data type and update
BOOL

Value TRUE
Data transfer is active

Value FALSE
Data transmission is not active

12.3.73.9 screenChangeActive

OP → PLC <Hmi>.basic.in.screenChangeActive
Screen change is active

Data type and update
BOOL

Value TRUE
Screen change is active

Value FALSE
Screen change is not active
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12.3.73.10 currentScreenNumber

OP → PLC <Hmi>.basic.in.currentScreenNumber
Number of the currently selected screen

Description
Display the current screen number
If the HMI monitor is active, the current screen number is no longer displayed in this variable,
but instead in the user-specific configured area of the HMI monitor.

Data type and update
UInt

Value > 0
Screen number

More information
• Function Manual for PLC

12.3.73.11 directKeyAddress

OP → PLC <Hmi>.basic.in.directKeyAddress
Direct key address

Data type and update
USInt

12.3.73.12 tcuIndex

OP → PLC <Hmi>.basic.in.tcuIndex
TCU index

Data type and update
USInt

12.3.73.13 switchoverTcuDisabled

OP → PLC <Hmi>.basic.in.switchoverTcuDisabled
TCU switchover is disabled

Data type and update
BOOL
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Value TRUE
TCU switchover is disabled

Value FALSE
TCU switchover is not disabled

12.3.73.14 mcpAddress

OP → PLC <hmi>.basic.in.mcpAddress
MCP address

Data type and update
USInt

Value
MCP address

12.3.74 <hmi>.basic.inOut

12.3.74.1 cancelAlarmsCleared

OP → PLC <Hmi>.basic.inOut.cancelAlarmsCleared
Cancel alarms have been cleared (must be reset by user program)

Data type and update
BOOL, cyclic

Value TRUE
Feedback signal: Cancel alarms were deleted

Value FALSE
Note
The interface signal must be reset in the PLC user program.

Corresponds to
• <Hmi>.basic.out.clearCancelAlarms

Clear cancel alarms
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12.3.74.2 recallAlarmsCleared

OP → PLC <Hmi>.basic.inOut.recallAlarmsCleared
Recall alarms have been cleared (must be reset by user program)

Data type and update
BOOL, cyclic

Value TRUE
Feedback signal: Recall alarms were cleared

Value FALSE
Note
The interface signal must be reset in the PLC user program.

Corresponds to
• <Hmi>.basic.out.clearRecallAlarms

Request acknowledgement of pending recall alarms

12.3.74.3 plcHardkeySelection

PLC → OP <Hmi>.basic.inOut.plcHardkeySelection 
Select key value 1..255 for PLC hard keys (selection from the PLC, acknowledgment from the HMI)

Data type and update
USInt

Value 0
No selection

Value 1 ... 255
Selects the corresponding programming area

12.3.75 <Hmi>.basic.out

12.3.75.1 brightenScreen

PLC → OP <Hmi>.basic.out.brightenScreen
Ignore "basic.out.darkenScreen", timer control still works (MD9006 $MM_DISPLAY_SWITCH_OFF_INTER‐
VAL)
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Description
Brighten screen

Data type and update
BOOL

Value TRUE
The screen content is displayed. Screen darkening is ignored.

Value FALSE
Screen darkening is active.

Corresponds to
• <Hmi>.basic.out.darkenScreen

Darken screen. Content is not visible and reactivation by a key operation is blocked.

12.3.75.2 darkenScreen

PLC → OP <Hmi>.basic.out.darkenScreen
Darken screen. Content is not visible and reactivation by a key operation is blocked

Description
Darken screen

Data type and update
BOOL

Value TRUE
The screen is darkened.
The automatic screen brightening/darkening is therefore inactive. The screen does not 
automatically become bright when a key on the keyboard is pressed.

Note
If the interface signal is set, and the screen is darkened, then the keyboard of the operator panel 
front still remains active. It is therefore recommended that the keyboard of the operator panel 
front is also locked:
<Hmi>.basic.out.disableKeys = TRUE (key disable)

Value FALSE
The screen is brightened.
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In this state, the control automatically brightens/darkens the screen:
• The screen is darkened if no keystroke is made at the keyboard for a time that is defined using 

the following machine data: 
MD9006 $MM_DISPLAY_SWITCH_OFF_INTERVAL (display switch-off interval)

• The screen is brightened the next time a key on the operator panel front is pressed.

Corresponds to
• Ignore <Hmi>.basic.out.brightenScreen 

basic.out.darkenScreen, timer control still works (MD9006 
$MM_DISPLAY_SWITCH_OFF_INTERVAL)

• <Hmi>.basic.out.disableKeys
Key input disabled for user

• MD9006 $MM_DISPLAY_SWITCH_OFF_INTERVAL
Display switch-off interval

12.3.75.3 disableKeys

PLC → OP <Hmi>.basic.out.disableKeys
Key input disabled for user

Note
If the screen is darkened with <Hmi>.basic.out.darkenScreen = TRUE, the operator panel front 
keyboard still remains active. It is therefore recommended that the keyboard of the operator 
panel front is also locked:
<Hmi>.basic.out.disableKeys = TRUE (key disable)

Data type and update
BOOL

Value TRUE
The keyboard is locked for the operator.

Value FALSE
The keyboard is enabled for the operator.

Corresponds to
• <Hmi>.basic.out.brightenScreen

Brighten screen
• <Hmi>.basic.out.darkenScreen

Darken screen
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12.3.75.4 clearCancelAlarms

PLC → OP <Hmi>.basic.out.clearCancelAlarms
Request acknowledgement of pending cancel alarms

Data type and update
BOOL

Value TRUE
The error clear key on the operator panel is pressed ⇒Request to acknowledge all cancel alarms 
of the NC and operator panel.

Value FALSE
The delete error key is not pressed on the operator panel.

Corresponds to
• <Hmi>.basic.in.cancelAlarmsCleared

Cancel alarms have been cleared (must be reset by user program)

12.3.75.5 clearRecallAlarms

PLC → OP <Hmi>.basic.out.clearRecallAlarms
Request acknowledgement of pending recall alarms

Data type and update
BOOL

Value TRUE
The delete error key is pressed on the operator panel.
Request to acknowledge all recall alarms of the NC and operator panel.

Value FALSE
The delete error key is not pressed on the operator panel.

Corresponds to
• <Hmi>.basic.in.recallAlarmsCleared

Recall alarms have been cleared (must be reset by user program)

12.3.75.6 saveActionLog

PLC → OP <Hmi>.basic.out.saveActionLog
Edge change 0 → 1: Save ACTION.COM to CRASH.COM
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Data type and update
BOOL

Edge change 0 → 1
Save ACTION.LOG to CRASH.LOG
The file ACTION.COM is generated if the action log is activated, i.e. data logging is activated. The 
file ACTION.COM is a binary file and is always repeatedly overwritten as ring buffer. The most 
recent results are located at the beginning of the file.
An empty binary file CRASH.COM is available. An intermediate status of the log ACTION.COM is 
saved in file CRASH.COM. Writing is initiated by setting interface signal 
<Hmi>.basic.out.saveActionLog or write trigger using an alarm. The content is kept up to the 
next trigger.

12.3.75.7 displayWcsValues

PLC → OP <Hmi>.basic.out.displayWcsValues
Display actual values in WCS
0=MCS
1=WCS

Data type and update
BOOL

Value TRUE
If the "machine" operating area is selected on the user interface, the axis-specific positions and 
distance-to-go are displayed in the workpiece coordinate system (WCS).

Value FALSE
If the "machine" operating area is selected on the user interface, the axis-specific positions and 
distance-to-go are displayed in the previous active coordinate system.

Corresponds to
• <Hmi>.basic.in.mcsWcsSwitched

Edge change 0 → 1: MCS/WCS switchover (active for one PLC cycle)

12.3.75.8 rejectRemoteAccess

PLC → OP <Hmi>.basic.out.rejectRemoteAccess
External viewers: No remote access

Data type and update
BOOL
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Value TRUE
Remote access

Value FALSE
No remote access

12.3.75.9 permitRemoteMonitoringOnly

PLC → OP <Hmi>.basic.out.permitRemoteMonitoringOnly
External viewers: Only monitoring with remote access

Description
Rights for the external viewer

Data type and update
BOOL

Value TRUE
Only monitoring with remote access

12.3.75.10 analogSpindle1Percentage

PLC → OP <Hmi>.basic.out.analogSpindle1Percentage
Analog spindle 1: utilization in %

Data type and update
USInt

Value 
Analog spindle 1: utilization in %

12.3.75.11 analogSpindle2Percentage

PLC → OP <Hmi>.basic.out.analogSpindle2Percentage
Analog spindle 2: utilization in %

Data type and update
USInt

Value 
Analog spindle 2: utilization in %
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12.3.75.12 disableTeachInTransfer

PLC → OP <Hmi>.basic.out.disableTeachInTransfer
Disable transfer of TEACH IN

Data type and update
BOOL

Value TRUE
Disable transfer of TEACH IN

Value FALSE
Enable transfer of TEACH IN

12.3.76 <Hmi>.progSelection.in

12.3.76.1 identified

OP → PLC <Hmi>.progSelection.in.identified
Program selection identified

Description
Program selection from the PLC: Selection

Data type and update
BOOL

Value TRUE
Selection active

Value FALSE
Selection inactive

Corresponds to
• <Hmi>.progSelection.out

Select specified NC program (start task) 
• <Hmi>.progSelection.out.progList

Number of the program list
<Hmi>.progSelection.out.progNumber
The program number selection refers to the programs contained in the selected program list

• <Hmi>.progSelection.in.completed
Task completed
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• <Hmi>.progSelection.in.error
Error during program selection, see error ID in "errorCode"

• <Hmi>.progSelection.in.selected
Program is selected (task not yet completed)

• <Hmi>.progSelection.in.identified
Program selection identified

• <Hmi>.progSelection.in.errorCode
Error code

• MD9106 $MM_SERVE_EXTCALL_PROGRAMSEXTCALL-Aufrufe bearbeiten• 
• MD51041 $MN_ENABLE_PROGLIST_USERAktivierung PLC-Programmliste Bereich USER• 
• MD51043 $MN_ENABLE_PROGLIST_MANUFACTAktivierung PLC-Programmliste Bereich 

MANUFACTURER

More information
• Function Manual for PLC

12.3.76.2 selected

OP → PLC <Hmi>.progSelection.in.selected
Program is selected (task not yet completed)

Data type and update
BOOL

Value TRUE
Program selection from the PLC: Active

Value FALSE
Program selection from the PLC: Not active

Corresponds to
• <Hmi>.progSelection.out.request

Select specified NC program (start task)
• <Hmi>.progSelection.out.progList

Number of the program list
• <Hmi>.progSelection.out.progNumber

The program number selection refers to the programs contained in the selected program list
• <Hmi>.progSelection.in.completed

Task completed
• <Hmi>.progSelection.in.error

Error during program selection, see error ID in "errorCode"
• <Hmi>.progSelection.in.selected

Program is selected (task not yet completed)
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• <Hmi>.progSelection.in.identified
Program selection identified

• <Hmi>.progSelection.in.errorCode
Error code

• MD9106 $MM_SERVE_EXTCALL_PROGRAMSEXTCALL-Aufrufe bearbeiten
• MD51041 $MN_ENABLE_PROGLIST_USERAktivierung PLC-Programmliste Bereich USER
• MD51043 $MN_ENABLE_PROGLIST_MANUFACTAktivierung PLC-Programmliste Bereich 

MANUFACTURER

More information
• Function Manual for PLC

12.3.76.3 completed

OP → PLC <Hmi>.progSelection.in.Hmi
Task completed

Description
Program selection from the PLC: Task completed

Data type and update
BOOL

Value TRUE
Task completed

Value FALSE
Job not completed

Corresponds to
• <Hmi>.progSelection.out.request

Select specified NC program (start task)
• <Hmi>.progSelection.out.progList

Number of the program list
• <Hmi>.progSelection.out.progNumber

The program number selection refers to the programs contained in the selected program list
• <Hmi>.progSelection.in.completed

Task completed
• Error during program selection, see error ID in <Hmi>.progSelection.in.error

"errorCode"
• <Hmi>.progSelection.in.selected

Program is selected (task not yet completed)
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• <Hmi>.progSelection.in.identified
Program selection identified

• <Hmi>.progSelection.in.errorCode
Error code

• MD9106 $MM_SERVE_EXTCALL_PROGRAMSEXTCALL-Aufrufe bearbeiten
• MD51041 $MN_ENABLE_PROGLIST_USERAktivierung PLC-Programmliste Bereich USER
• MD51043 $MN_ENABLE_PROGLIST_MANUFACTAktivierung PLC-Programmliste Bereich 

MANUFACTURER

More information
• Function Manual for PLC

12.3.76.4 error

OP → PLC <Hmi>.progSelection.in.error
Error during program selection, see error ID in "errorCode"

Description
Program selection from the PLC: Error

Data type and update
BOOL

Value TRUE
Job completed with errors

Value FALSE
Job completed correctly

Corresponds to
• <Hmi>.progSelection.out.request

Select specified NC program (start task)
• <Hmi>.progSelection.out.progList

Number of the program list
• <Hmi>.progSelection.out.progNumber

The program number selection refers to the programs contained in the selected program list
• <Hmi>.progSelection.in.completed

Task completed
• <Hmi>.progSelection.in.error

Error during program selection, see error ID in "errorCode"
• <Hmi>.progSelection.in.selected

Program is selected (task not yet completed)
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• <Hmi>.progSelection.in.identified
Program selection identified

• <Hmi>.progSelection.in.errorCode
Error code

• MD9106 $MM_SERVE_EXTCALL_PROGRAMSEXTCALL-Aufrufe bearbeiten
• MD51041 $MN_ENABLE_PROGLIST_USERAktivierung PLC-Programmliste Bereich USER
• MD51043 $MN_ENABLE_PROGLIST_MANUFACTAktivierung PLC-Programmliste Bereich 

MANUFACTURER

More information
• Function Manual for PLC

12.3.76.5 errorCode

OP → PLC <Hmi>.progSelection.in.errorCode
Error code

Description
Program selection from the PLC: Error code
Output byte for the error values of the data transfer.

Data type and update
USInt

Value 
0 - No error 
1 - Invalid program list number <Hmi>.progSelection.out.progList 
3 - User spec. Program list plc_proglist_main.ppl not found (only for 
<Hmi>.progSelection.out.progList ≠ 129, 131)
4 - Invalid program number <Hmi>.progSelection.out.progNumber 
5 - The job list in the selected workpiece could not be opened.  
6 - Error in job list (job list interpreter reports error)
7 - Job list interpreter reports empty job list

Corresponds to
• <Hmi>.progSelection.out.request

Select specified NC program (start task)
• <Hmi>.progSelection.out.progList

Number of the program list
• <Hmi>.progSelection.out.progNumber

The program number selection refers to the programs contained in the selected program list
• <Hmi>.progSelection.in.completed

Job completed
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• <Hmi>.progSelection.in.error
Error during program selection, see error ID in "errorCode"

• <Hmi>.progSelection.in.selected
Program is selected (task not yet completed)

• <Hmi>.progSelection.in.identified
Program selection identified

• MD9106 $MM_SERVE_EXTCALL_PROGRAMSEXTCALL-Aufrufe bearbeiten
• MD51041 $MN_ENABLE_PROGLIST_USERAktivierung PLC-Programmliste Bereich USER
• MD51043 $MN_ENABLE_PROGLIST_MANUFACTAktivierung PLC-Programmliste Bereich 

MANUFACTURER

12.3.77 <Hmi>.progSelection.out

12.3.77.1 request

PLC → OP <Hmi>.progSelection.out.request
Select specified NC program (start task)

Data type and update
BOOL

Value TRUE
Selection active

Value FALSE
Selection not active

12.3.77.2 progList

PLC → OP <Hmi>.progSelection.out.progList
Number of the program list

Description
Program selection from the PLC: Index of the program list
Preselected programs/workpieces in the PLC program lists can be selected for processing by the 
NC via the PLC/HMI interface.
To specify the program list, its number (index) is output in binary code via this control byte. Bit 
7 in the byte is always 1.
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<Hmi>.progSelection.out.progList = <Number of the program list>

Number
(binary coded)

Number
(decimal)

Program list

1000 0001 129 User program list (/user/sinumerik/hmi/plc/
programlist/plc_proglist_user.ppl)

1000 0011 131 Manufacturer program list (/oem/
sinumerik/hmi/plc/programlist/plc_proglist_manu‐
facturer.ppl)

Data type and update
USInt

Corresponds to
• <Hmi>.progSelection.out.request

Select specified NC program (start task)
• <Hmi>.progSelection.out.progNumber

The program number selection refers to the programs contained in the selected program list
• <Hmi>.progSelection.in.completed

Task completed
• <Hmi>.progSelection.in.error

Error during program selection, see error ID in "errorCode"
• <Hmi>.progSelection.in.selected

Program is selected (task not yet completed)
• <Hmi>.progSelection.in.identified

Program selection identified
• <Hmi>.progSelection.in.errorCode

Error code
• MD9106 $MM_SERVE_EXTCALL_PROGRAMS

Process EXTCALL calls
• MD51041 $MN_ENABLE_PROGLIST_USER

Activation of PLC program list, USER area
• MD51043 $MN_ENABLE_PROGLIST_MANUFACT

Activation of PLC program list, MANUFACTURER area

More information
• Function Manual for PLC

12.3.77.3 progNumber

PLC → OP <Hmi>.progSelection.out.progNumber
The program number selection refers to the programs contained in the selected program list
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Description
Program selection from the PLC: Program index in the program list
Preselected programs/workpieces in the PLC program lists can be selected for processing by the 
NC via the PLC/HMI interface.
To specify the program within the program list selected via <Hmi>.progSelection.out.progList, 
the program number is output in binary code via this control byte.

Area Program number
user 1 … 100
oem 201 … 255

Data type and update
USInt

Corresponds to
• <Hmi>.progSelection.out.request

Select specified NC program (start task)
• <Hmi>.progSelection.out.progList

Number of the program list
• <Hmi>.progSelection.in.completed

Task completed
• <Hmi>.progSelection.in.error

Error during program selection, see error ID in "errorCode"
• <Hmi>.progSelection.in.selected

Program is selected (task not yet completed)
• <Hmi>.progSelection.in.identified

Program selection identified
• <Hmi>.progSelection.in.errorCode

Error code
• MD9106 $MM_SERVE_EXTCALL_PROGRAMSEXTCALL-Aufrufe bearbeiten
• MD51041 $MN_ENABLE_PROGLIST_USERAktivierung PLC-Programmliste Bereich USER
• MD51043 $MN_ENABLE_PROGLIST_MANUFACTAktivierung PLC-Programmliste Bereich 

MANUFACTURER

More information
• Function Manual for PLC
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12.3.78 <Hmi>.userKeys.in

12.3.78.1 pressed

OP → PLC <Hmi>.userKeys.in.pressed
HMI sidescreen user key 1 is pressed

Data type and update
BOOL

12.3.79 <Hmi>.userKeys.out

12.3.79.1 activateLed

PLC → OP <Hmi>.userKeys.out.activateLed
Activate LED of HMI sidescreen user key 1

Data type and update
BOOL

12.3.79.2 disable

PLC → OP <Hmi>.userKeys.out.disable
Disable HMI sidescreen user key 1

Data type and update
BOOL

12.3.80 NCK_typeHmiAxis
The following table describes the NCK_typeHmiAxis data type:

Note
Every instance of data type "NCK_typeHmiAxis" must be created so that attributes "Accessible 
from HMI/OPC UA/Web API" and "Writable from HMI/OPC UA/Web API" are set.
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Structure Description
.config Configuration data of the HMI axis instance 
.basic.in (Page 714) General incoming signals from the HMI for the axis

12.3.81 <HmiAxis>.basic.in

12.3.81.1 progTestSuppressionRequested

OP → PLC <HmiAxis>.basic.in.progTestSuppressionRequested
HMI: Program test is suppressed

Description
Suppress program test
If function "Program test" (PRT) is active in the channel to which the axis currently belongs, the 
axis is traversed with internal axis disable. Setpoints are generated but they are not output to the 
machine axes. Actual value = Setpoint.
If the program test is suppressed for the axis, setpoints are output to the machine axis despite 
the function "program test" being active in the channel to which the axis currently belongs.

Data type and update
BOOL

Value TRUE
Suppression of the program test (setpoint output locked) is requested by the HMI.

Value FALSE
Suppression of the program test (setpoint output locked) is not requested by the HMI.

Corresponds to
• <Axis>.basic.out.progTestSuppression 

Request suppression of the "Program test" function (speed setpoint active)
• <Axis>.basic.out.progTestRequest 

Request activation of the "Program test" function (speed setpoint not active)
• <HmiAxis>.basic.in.progTestRequested 

HMI: Program test is requested

More information
• Function Manual Basic Functions, Chapter "Cross-channel program coordination

and channel-by-channel running-in" > "Channel-by-channel running-in"
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12.3.81.2 progTestRequested

OP → PLC <HmiAxis>.basic.in.progTestRequested
HMI: Program test is requested

Description
Activate program test
If the function "program test" is active, the axis is traversed with internal axis disable. Setpoints 
are generated but they are not output to the machine axes. Actual value = Setpoint.

Data type and update
BOOL

Value TRUE
Activation of the function "program test" (setpoint output locked) is requested by the HMI.

Value FALSE
Activation of the function "program test" (setpoint output locked) is not requested from the HMI
 

Corresponds to
• <Axis>.basic.out.progTestSuppression

Request suppression of the "Program test" function (speed setpoint active)
• <Axis>.basic.out.progTestRequest

Activate program test
• <HmiAxis>.basic.in.progTestSuppressionRequested

Request activation of the "Program test" function (speed setpoint not active)

More information
• Function Manual Basic Functions, Chapter "Cross-channel program coordination

and channel-by-channel running-in" > "Channel-by-channel running-in"

12.3.82 NCK_typeHmiChan
The following table describes the NCK_typeHmiChan data type:

Note
Every instance of data type "NCK_typeHmiChan" must be created so that attributes "Accessible 
from HMI/OPC UA/Web API" and "Writable from HMI/OPC UA/Web API" are set.
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Structure Description 
.config Configuration data of the HMI channel instance 
.basic.in (Page 716) General incoming signals from the HMI for the channel
.axisSelection.in 
(Page 722)

Incoming Smart Operate signals for channel

.axisSelection.out 
(Page 723)

Outgoing Smart Operate signals for channel

12.3.83 <HmiChan>.basic.in

12.3.83.1 handwheelOffsetDrfSelected

OP → PLC <HmiChan>.basic.in.handwheelOffsetDrfSelected
HMI: Handwheel offset (DRF) is selected

Description
Handwheel offset (DRF) selected
As soon as handwheel offset (DRF) is active, the handwheel offset can be changed in AUTOMATIC 
or MDA mode using the handwheel assigned to the axis.
Note
The selection of the handwheel offset (DRF) is made via the SINUMERIK Operate user interface 
in the operating area "Automatic" > "Program control" by setting the HMI/PLC interface signal 
<HmiChan>.basic.in.handwheelOffsetDrfSelected. 

Data type and update
BOOL

Value TRUE
Handwheel offset (DRF) is selected. 

Value FALSE
Handwheel offset (DRF) is not selected. 

Corresponds to
• <Chan>.basic.out.handwheelOffsetDrf

Activation of the handwheel offset (DRF) is requested

More information
• Function Manual Axes and Spindles; Section "Manual traversing"
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12.3.83.2 m01AssociatedAuxFuncSelected

OP → PLC <HmiChan>.basic.in.m01AssociatedAuxFuncSelected
HMI: M01 associated auxiliary function is selected

Description
Associated help function selected
Selection of "Associated help function" (M-1) is made via the SINUMERIK Operate user interface 
in the operating area "Automatic" > "Program control" by setting the HMI/PLC interface signal 
<HmiChan>.basic.in.m01AssociatedAuxFuncSelected.

Data type and update
BOOL

Value TRUE
Associated help function is selected.

Value FALSE
Associated help function is not selected.

Corresponds to
• <Chan>.basic.out.m01AssociatedAuxFunc

Request activation of M0/M1 "Associated auxiliary function"
• <Chan>.basic.in.m00m01AssociatedAuxFuncActive

M00 / M01: associated auxiliary function "programmed stop / conditional stop" is active
• • MD22254 $MC_AUXFU_ASSOC_M0_VALUE

Additional M function for program stop
• • MD22256 $MC_AUXFU_ASSOC_M1_VALUE

More information
• Function Manual Basic Functions; Section "Auxiliary function outputs to PLC" > "Associated 

auxiliary functions"

12.3.83.3 m01Selected

OP → PLC <HmiChan>.basic.in.m01Selected
HMI: program control M01 "conditional stop" is selected

Description
M01 selected
Program control "Conditional Stop" M01 is selected at the SINUMERIK Operate user interface: 
Operating area "Automatic" > "Program Control" by setting HMI/PLC interface signal 
<HmiChan>.basic.in.m01Selected.
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Data type and update
BOOL

Value TRUE
Program control "Conditional stop"M01 is selected.

Value FALSE
Program control "Conditional stop"M01 is not selected.

Corresponds to
• <Chan>.basic.out.m01

Request activation of program control "Conditional stop" (M01)
• <Chan>.basic.in.m00m01Active

M00 / M01: "programmed stop / conditional stop" is active

More information
• Function Manual Basic Functions; Section "Mode group, channel, program mode, reset 

response" > "Program control" > "Function selection via user interface or PLC user program"
• Operating Manual, HMI Advanced "Machine operating area"

12.3.83.4 dryRunSelected

OP → PLC <HmiChan>.basic.in.dryRunSelected
HMI: Dry run feedrate (DRY) is selected

Description
Dry run feedrate (DRY) selected
Note
The selection of the dry run feedrate (DRY) is made via the SINUMERIK Operate user interface in 
the operating area "Automatic" > "Program control" by setting the HMI/PLC interface signal 
<HmiChan>.basic.in.dryRunSelected.
Note
The value for the dry run feedrate is set using:
SD42100 $SC_DRY_RUN_FEED

Data type and update
BOOL

Value TRUE
Dry run feedrate (DRY) is selected.

Value FALSE
Dry run feedrate (DRY) is not selected.
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Corresponds to
• <Chan>.basic.out.dryRunFeedrate

Request dry run feedrate activation (DRY)
• SD42100 $SC_DRY_RUN_FEED

Dry run feedrate
• SD42101 $SC_DRY_RUN_FEED_MODE

Mode for dry run velocity

More information
• Function Manual Basic Functions

– Section "Mode group, channel, program mode, reset response" > "Program test" > 
"Program processing with dry run feedrate"

– Section "Feedrates" > "Feedrate control" > "Dry run feedrate"
• Operating Manual

– Section "Machining a workpiece" > "Controlling the program sequence" > "Program 
controls"

12.3.83.5 rapidTraversOvrSelected

OP → PLC <HmiChan>.basic.in.rapidTraversOvrSelected
HMI: Feedrate override is selected for rapid traverse

Description
Feedrate override selected for rapid traverse
If there is no dedicated rapid traverse override switch on the machine control panel, you can 
toggle between feedrate override and rapid traverse override. Rapid traverse override can be 
selected by selecting feedrate override for rapid traverse at the user interface. The interface 
signal is set:
<HmiChan>.basic.in.rapidTraversOvrSelected = TRUE
The following interface signals are set by the basic PLC program:
• Rapid traverse override active = feedrate override for rapid traverse selected

<Chan>.basic.out.pathRapidTraversOvr = <HmiChan>.basic.in.rapidTraversOvrSelected
• Rapid traverse override = feedrate override

<Chan>.basic.out.pathRapidTraversOvrFactor = <Chan>.basic.out.pathFeedrateOvrFactor
Override factors> 100% are limited to 100%.
Note
The PLC user program can also initiate the switchover between rapid traverse and feedrate
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override. To do this, the following interface signals must be set:
• Rapid traverse override active

<Chan>.basic.out.pathRapidTraversOvr = TRUE
• Rapid traverse override = feedrate override

<Chan>.basic.out.pathRapidTraversOvrFactor = <Chan>.basic.out.pathFeedrateOvrFactor

Data type and update
BOOL

Value TRUE
Dry run feedrate (DRY) is selected.

Value FALSE
Dry run feedrate (DRY) is not selected.

Corresponds to
• <Chan>.basic.out.pathFeedrateOvrFactor

Path feedrate override factors can be specified in binary or gray-coded format (MD12020 
$MN_OVR_FEED_IS_GRAY_CODE)

• <Chan>.basic.out.pathRapidTraversOvrFactor
path rapid traverse override factors can be specified in binary or gray-coded format 
(MD12050 $MN_OVR_FACTOR_RAPID_TRA)

• <Chan>.basic.out.pathRapidTraversOvr
Path rapid traverse override is active

More information
• Function Manual Axes and Spindles; Section "Feedrates" > "Feedrate control" > "Feedrate 

override from the machine control panel"

12.3.83.6 reposModeSelectedNumber

OP → PLC <HmiChan>.basic.in.reposModeSelectedNumber
HMI: Selected REPOS approach mode: 
See the following table for possible values 

Description
REPOS mode

Data type and update
USInt

Value REPOS approach mode
0 No REPOS mode
1 Approach block start point (RMBBL)
2 Approach interruption point (RMIBL)
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Value REPOS approach mode
3 Approach block end point (RMEBL)
4 Approach nearest path point (RMNBL)

12.3.83.7 reposModeChanged

OP → PLC <HmiChan>.basic.in.reposModeChanged
HMI: REPOS mode change

Description
REPOS mode change

Data type and update
BOOL

Value TRUE
HMI: REPOS mode change

Value FALSE
HMI: No REPOS mode change

12.3.83.8 progTestSelected

OP → PLC <HmiChan>.basic.in.progTestSelected
HMI: Program test (PRT) is selected

Data type and update
BOOL, cyclic

Value TRUE
HMI: Program test (PRT) is selected

Value FALSE
HMI: Program test (PRT) is not selected

12.3.83.9 skipBlockLevel0...9

OP → PLC <HmiChan>.basic.in.skipBlockLevel0
...
<HmiChan>.basic.in.skipBlockLevel9

Skipping a Hiding a part-program block (Skip, SKP) of the skip level 0...9 is selected
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Data type and update
BOOL

Value TRUE
Skip block requested, level 0...9

12.3.83.10 configuredStopFuncSelected

OP → PLC <hmiChan>.basic.in.configuredStopFuncSelected
HMI: Activate configured stop (CST) via the operating software

Data type and update
BOOL

12.3.83.11 atStopSetOvrZeroSelected

OP → PLC <HmiChan>.basic.in.atStopSetOvrZeroSelected
HMI: Set to 0% for Stop Override

Data type and update
BOOL

12.3.84 <HmiChan>.axisSelection.in

12.3.84.1 selectedType

OP → PLC <HmiChan>.axisSelection.in.selectedType
Axis selection type: 
0: Machine axis, 
1: Geo axis, 
2: Orientation axis 

Data type and update
USInt

Value
Axis selection type: 
0: Machine axis 
1: Geo axis 
2: Orientation axis
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12.3.84.2 selectedNumber

OP → PLC <HmiChan>.axisSelection.in.selectedNumber
Axis number: machine/geo/orientation axis

Data type and update
USInt

Value 
Axis number: machine/geo/orientation axis

12.3.84.3 selectedKeyActuated

OP → PLC <HmiChan>.axisSelection.in.selectedKeyActuated
Axis selection "key" (touch)

Data type and update
BOOL

Value TRUE
Axis selection "key" (touch)

12.3.85 <HmiChan>.axisSelection.out

12.3.85.1 activeType

PLC → OP <HmiChan>.axisSelection.out.activeType
Active axis selection (feedback message to the HMI): 
0: Machine axis 
1: Geo axis 
2: Orientation axis 

Data type and update
USInt

Value
Active axis selection (feedback message to the HMI): 
0: Machine axis 
1: Geo axis
2: Orientation axis

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
Function Manual, 07/2022, A5E51148763B AB 723



12.3.85.2 activeNumber

PLC → OP <HmiChan>.axisSelection.out.activeNumber
Active axis number (feedback message to the HMI): machine/geo/orientation axis

Data type and update
USInt

Value
Active axis number (feedback message to the HMI): machine/geo/orientation axis

12.3.86 NCK_typeHmiModeGroup
The following table describes the NCK_typeHmiModeGroup data type:

Note
Every instance of data type "NCK_typeHmiModeGroup" must be created so that attributes 
"Accessible from HMI/OPC UA/Web API" and "Writable from HMI/OPC UA/Web API" are set.

Structure Description
.config Configuration data of the HMI mode group instance 
.basic.in (Page 724) General incoming signals from the HMI for the mode group

12.3.87 <HmiModeGroup>.basic.in

12.3.87.1 autoModeRequested

OP → PLC <HmiModeGroup>.basic.in.autoModeRequested
HMI: Switchover to AUTOMATIC mode is requested

Data type and update
BOOL

Value TRUE
There is an active HMI request to select the AUTOMATIC mode.

Value FALSE
There is no active HMI request to select the AUTOMATIC mode.
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Corresponds to
• <ModeGroup>.basic.out.autoMode

Request switchover to AUTOMATIC mode

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.87.2 mdaModeRequested

OP → PLC <HmiModeGroup>.basic.in.mdaModeRequested
HMI: Switchover to MDI mode is requested

Data type and update
BOOL

Value TRUE
There is an active HMI request to select the MDI mode.

Value FALSE
There is no active HMI request to select the MDI mode.

Corresponds to
• <ModeGroup>.basic.out.mdaMode

Request switchover to MDI mode

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.87.3 jogModeRequested

OP → PLC <HmiModeGroup>.basic.in.jogModeRequested
HMI: Switchover to JOG mode is requested

Description
TEACH IN machine function selected

Data type and update
BOOL

Value TRUE
There is an active HMI request to select the TEACH IN machine function.
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Value FALSE
There is no active HMI request to select the TEACH IN machine function.

Corresponds to
• <ModeGroup>.basic.out.jogMode

Request switchover to JOG mode

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.87.4 teachInRequested

OP → PLC <HmiModeGroup>.basic.in.teachInRequested
HMI: Execution of the TEACH IN machine function is requested

Data type and update
BOOL

Value TRUE
There is an active HMI request to select the TEACH IN machine function.

Value FALSE
There is no active HMI request to select the TEACH IN machine function.

Corresponds to
• <ModeGroup>.basic.in.teachInActive

TEACH IN machine function is active

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.87.5 reposRequested

OP → PLC <HmiModeGroup>.basic.in.reposRequested
HMI: Execution of the REPOS machine function is requested

Data type and update
BOOL

Value TRUE
There is an active HMI request to select the REPOS machine function.
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Value FALSE
There is no active HMI request to select the REPOS machine function.

Corresponds to
• <ModeGroup>.basic.in.reposActive

REPOS machine function is active

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.87.6 refRequested

OP → PLC <HmiModeGroup>.basic.in.refRequested
HMI: Execution of the REF machine function is requested

Data type and update
BOOL

Value TRUE
There is an active HMI request to select the REF machine function.

Value FALSE
There is no active HMI request to select the REF machine function.

Corresponds to
• <ModeGroup>.basic.in.refActive

REF machine function is active

More information
• Function Manual Basic Functions; Section "Mode group, channel, program operation, reset 

response"

12.3.87.7 inc1Requested

OP → PLC <HmiModeGroup>.basic.in.inc1Requested
HMI: Traversing by 1 increment is requested

Data type and update
BOOL

Value TRUE
HMI: Traversing by 1 increment is requested
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12.3.87.8 inc10Requested

OP → PLC <HmiModeGroup>.basic.in.inc10Requested
HMI: Traversing by 10 increments is requested

Data type and update
BOOL

Value TRUE
HMI: Traversing by 10 increments is requested

12.3.87.9 inc100Requested

OP → PLC <HmiModeGroup>.basic.in.inc100Requested
HMI: Traversing by 100 increments is requested

Data type and update
BOOL

Value TRUE
HMI: Traversing by 100 increments is requested

12.3.87.10 inc1000Requested

OP → PLC <HmiModeGroup>.basic.in.inc1000Requested
HMI: Traversing by 1 000 increments is requested

Data type and update
BOOL

Value TRUE
HMI: Traversing by 1 000 increments is requested

12.3.87.11 inc10000Requested

OP → PLC <HmiModeGroup>.basic.in.inc10000Requested
HMI: Traversing by 10 000 increments is requested

Data type and update
BOOL

Value TRUE
HMI: Traversing by 10 000 increments is requested
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12.3.87.12 incVarRequested

OP → PLC <HmiModeGroup>.basic.in.incVarRequested
HMI: Traversing by user-defined number of increments is requested

Data type and update
BOOL

Value TRUE
HMI: Traversing by user-defined number of increments is requested

12.3.87.13 contTraversRequested

OP → PLC <HmiModeGroup>.basic.in.contTraversRequested
HMI: Continuous traversing is requested

Data type and update
BOOL

Value TRUE
HMI: Continuous traversing is requested

12.3.88 NCK_typeHmiNC
The following table describes the NCK_typeHmiNc data type:

Note
The instance of data type "NCK_typeHmiNC" must be created so that attributes "Accessible from 
HMI/OPC UA/Web API" and "Writable from HMI/OPC UA/Web API" are set.

Structure Description
.config Configuration data of the HMI NC instance 
 .registered NC is registered for HMI
.collision.in (Page 730) Incoming collision signals from HMI for NC
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12.3.89 <HmiNc>.collision.in

12.3.89.1 collision.in

OP → PLC <HmiNc>.collision.in.machineAreasAutoDeactivated
HMI: Deactivation of all protection areas of the "Machine" protection area type in the selected "AUTO" 
mode is requested

OP → PLC <HmiNc>.collision.in.toolAreasAutoDeactivated
HMI: Deactivation of all protection areas of the "Tool" protection area type in the selected "AUTO" mode 
is requested

OP → PLC <HmiNc>.collision.in.fixtureAreasAutoDeactivated
HMI: Deactivation of all protection areas of the "Fixture" protection area type in the selected "AUTO" mode 
is requested

OP → PLC <HmiNc>.collision.in.workpieceAreasAutoDeactivated
HMI: Deactivation of all protection areas of the "Workpiece" protection area type in the selected "AUTO" 
mode is requested

OP → PLC <HmiNc>.collision.in.machineAreasJogDeactivated
HMI: Deactivation of all protection areas of the "Machine" protection area type in the selected "JOG" mode 
is requested

OP → PLC <HmiNc>.collision.in.toolAreasJogDeactivated
HMI: Deactivation of all protection areas of the "Tool" protection area type in the selected "JOG" mode is 
requested

OP → PLC <HmiNc>.collision.in.fixtureAreasJogDeactivated
HMI: Deactivation of all protection areas of the "Fixture" protection area type in the selected "JOG" mode 
is requested

OP → PLC <HmiNc>.collision.in.workpieceAreasJogDeactivated
HMI: Deactivation of all protection areas of the "Workpiece" protection area type in the selected "JOG" 
mode is requested
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Description
Collision avoidance: Deactivate protection area group

Variable Operating mode Protection area type 1)

<HmiNc>.collision.in.machi‐
neAreasAutoDeactivated

Automatic Machine (MACHINE)

<HmiNc>.collision.in.toolArea‐
sAutoDeactivated

Tools (TOOL)

<HmiNc>.collision.in.fixtureAr‐
easAutoDeactivated

Workholder (FIXTURE)

<HmiNc>.collision.in.workpie‐
ceAreasAutoDeactivated

Workpieces (WORKPIECE)

<HmiNc>.collision.in.machi‐
neAreasJogDeactivated

Jog Machine (MACHINE)

<HmiNc>.collision.in.toolAreas‐
JogDeactivated

Tools (TOOL)

<HmiNc>.collision.in.fixtureAr‐
easJogDeactivated

Workholder (FIXTURE)

<HmiNc>.collision.in.workpie‐
ceAreasJogDeactivated

Workpieces (WORKPIECE)

1) Type of protection area ($NP_PROT_TYPE)

Note
A protection area group is deactivated via the SINUMERIK Operate user interface in the 
"AUTOMATIC", "JOG" or "MDI" > "ETC key (">")" > "Settings" > "Collision avoidance" > "Switch 
collision avoidance on and off" operating area by setting the HMI/PLC interface signal 
<HmiNc>.collision.in... of the protection area group.

Note
If manual traversing has been enabled in AUTOMATIC mode (MD10735 with Bit 0 == 1: Allow 
jogging in automatic mode), the settings for JOG mode also apply in AUTOMATIC mode during 
manual traversing.

Data type and update
BOOL

Value TRUE
The deactivation of all protection areas of the protection area type in the selected operating 
mode is requested.

Value FALSE
The deactivation of all protection areas of the protection area type in the selected operating 
mode is not requested.
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Corresponds to
• <Nc>.collision.out...

Kollisionsvermeidung: Schutzbereichsgruppe deaktivieren
• $NP_PROT_TYPETyp des Schutzbereichs
• MD10735 $MN_JOG_MODE_MASKEinstellungen für Betriebsart JOG

More information
• Operating Manual; Chapter "Collision avoidance" Function Manual Monitoring and 

Compensating; Chapter "Geometric machine modeling" > "Commissioning" > "System 
variables: Protection areas" > "$NP_PROT_TYPE" Function Manual Monitoring and 
Compensating; Chapter "Collision avoidance"

12.3.90 NCK_typeToaUnit
The following table describes the NCK_typeToaUnit data type:

Structure Description
.config Configuration data of the TO area
 .registered TO area is registered

.toaUnitNumber Number of the TO area

.associatedChans Indicates which channel numbers are assigned to this TO area

.maxToolholder Highest tool holder number

.bufferMagazine Number of the buffer magazine

.loadingMagazine Number of the load magazine

.magazineCount Number of entries in the list of the magazines

.magazines[0].mag‐
azineNumber

Magazine number (UINT) 

.magazines[0].mag‐
azineType

Magazine type (UINT)

.magazines[0].loca‐
tionCount

Number of locations in the magazine (UINT)

12.3.91 NCK_typeLoadingPoint
The following table describes the NCK_typeLoadingPoint data type:

Structure Description
.config Configuration data of the loading point  
 .registered The loading point is registered

.loadingPoint Number of the loading point

.toaUnit Number of the associated TO area

.loadingMagazine Magazine number the loading point is located in, typically the load magazine

.loadingLocation Location number of the loading point in the magazine
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Structure Description
.ack Acknowledgement for the tool command, only valid with an active request
.command.in 
(Page 733)

Incoming signals from tool management

.command.in.basic 
(Page 734)

General command signals. Only valid if <loadingPoint>.command.in.request 
is set

.command.in.options Options for the command. Only valid if <loadingPoint>.command.in.request 
is set

.command.in.toolPro‐
perties

Properties of the tool. Only valid if <loadingPoint>.command.in.request is set

.command.in.toolStatus Status of the tool. Only valid if <loadingPoint>.command.in.request is set

.command.in.multitool‐
Properties

Properties of the multitool. Only valid if <loadingPoint>.command.in.multi‐
toolRequest is set

12.3.92 <LoadingPoint>.command.in

12.3.92.1 request

NC → PLC <LoadingPoint>.command.in.request
The NC requests a tool transfer and the signals of the command are valid

Data type and update
BOOL

Value TRUE
The NC requests a tool transfer and the signals of the command are valid

12.3.92.2 multitoolRequest

NC → PLC <LoadingPoint>.command.in.multitoolRequest
Loading/unloading with multitool is requested and the signals for the multitool are valid. Only valid, if 
<LoadingPoint>.command.in.request is set

Data type and update
BOOL

Value TRUE
Loading/unloading with multitool is requested and the signals for the multitool are valid. Only 
valid, if <LoadingPoint>.command.in.request is set
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12.3.92.3 userParameters

NC → PLC <LoadingPoint>.command.in.userParameters
User-defined parameters transferred with the command ($P_VDITCP). Only valid, if <LoadingPoint>.com‐
mand.in.request is set

Data type and update
DInt

Value
User-defined parameters transferred with the command ($P_VDITCP). Only valid, if 
<LoadingPoint>.command.in.request is set

12.3.93 <LoadingPoint>.command.in.basic

12.3.93.1 load

NC → PLC <LoadingPoint>.command.in.basic.load
Loading of a tool is requested

Data type and update
BOOL

Value TRUE
Loading of a tool is requested

Value FALSE
Loading of a tool is not requested

12.3.93.2 unload

NC → PLC <LoadingPoint>.command.in.basic.unload
Unloading of a tool is requested

Data type and update
BOOL

Value TRUE
Unloading of a tool is requested

Value FALSE
Unloading of a tool is not requested
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12.3.93.3 position

NC → PLC <LoadingPoint>.command.in.basic.position
"Position magazine" to the loading point is requested

Data type and update
BOOL

Value TRUE
"Position magazine" to the loading point is requested

12.3.93.4 chan

NC → PLC <LoadingPoint>.command.in.basic.chan
Associated channel number

Data type and update
USInt

Value
Associated channel number

12.3.93.5 toolSourceMagazine

NC → PLC <LoadingPoint>.command.in.basic.toolSourceMagazine
Description_from_Excel_table

Data type and update
Int

Value
Number of the magazine in which the tool is located or number of the magazine to be positioned 
at the loading point.

12.3.93.6 toolSourceLocation

NC → PLC <LoadingPoint>.command.in.basic.toolSourceLocation
Number of the location where the tool is located or number of the location to be positioned at the loading 
point

Data type and update
Int
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Value
Number of the location where the tool is located or number of the location to be positioned at 
the loading point.

12.3.93.7 toolTargetMagazine

NC → PLC <LoadingPoint>.command.in.basic.toolTargetMagazine
Number of the magazine to which the tool must be moved or magazine number of the loading point at 
which it must be positioned

Data type and update
Int

Value
Number of the magazine to which the tool must be moved or magazine number of the loading 
point at which it must be positioned.

12.3.93.8 toolTargetLocation

NC → PLC <LoadingPoint>.command.in.basic.toolTargetLocation
Number of the location to which the tool must be moved or location number of the loading point at which 
it must be positioned

Data type and update
Int

Value TRUE
Number of the location to which the tool must be moved or location number of the loading point 
at which it must be positioned

12.3.94 NCK_typeRelocate
The following table describes the NCK_typeRelocate data type:

Structure Description
.config Configuration data of the interface for relocating 
 .registered Interface for relocating is registered 

.toaUnit Number of the associated TO area
.command.in 
(Page 737)

Incoming signals from tool management

.command.in.basic 
(Page 738)

General command signals. Only valid if <relocate>.command.in.request is set

.command.in.options 
(Page 739)

Options for the command. Only valid if <relocate>.command.in.request is set
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Structure Description
.command.in.toolPro‐
perties

Properties of the tool. Only valid if <relocate>.command.in.request is set

.command.in.toolStatus Status of the tool. Only valid if <relocate>.command.in.request is set

.command.in.multitool‐
Properties (Page 741)

Properties of the multitool. Only valid if <relocate>.command.in.multitoolRe‐
questt is set

.ack.in Incoming signals for acknowledgement of tool transfer

.ack.out (Page 742) Outgoing signals for acknowledgement of tool transfer

12.3.95 <Relocate>.command.in

12.3.95.1 request

NC → PLC <Relocate>.command.in.request
NC requests the relocating of a tool and signals of the command are valid

Data type and update
BOOL

Value TRUE
NC requests the relocating of a tool and signals of the command are valid

12.3.95.2 multitoolRequest

NC → PLC <Relocate>.command.in.multitoolRequest
Relocating with multitools is requested and signals of the command for the multitool are valid. Only valid 
if <Relocate>.command.in.request is set

Data type and update
BOOL

Value TRUE
Relocating with multitools is requested and signals of the command for the multitool are valid. 
Only valid if <Relocate>.command.in.request is set

12.3.95.3 userParameters

NC → PLC <Relocate>.command.in.userParameters
User-defined parameters transferred with the command ($P_VDITCP). Only valid if <Relocate>.com‐
mand.in.request is set
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Data type and update
DInt

12.3.96 <Relocate>.command.in.basic

12.3.96.1 relocate

NC → PLC <Relocate>.command.in.basic.relocate
Relocating of a tool is requested

Data type and update
BOOL

Value TRUE
Relocating of a tool is requested

12.3.96.2 chan

NC → PLC <Relocate>.command.in.basic.chan
Associated channel number

Data type and update
USInt

Value
Associated channel number

12.3.96.3 toolSourceMagazine

NC → PLC <Relocate>.command.in.basic.toolSourceMagazine
Number of the magazine in which the tool is located

Data type and update
Int

Value
Number of the magazine in which the tool is located

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
738 Function Manual, 07/2022, A5E51148763B AB



12.3.96.4 toolSourceLocation

NC → PLC <Relocate>.command.in.basic.toolSourceLocation
Number of the location where the tool is located

Data type and update
Int

Value
Number of the location where the tool is located

12.3.96.5 toolTargetMagazine

NC → PLC <Relocate>.command.in.basic.toolTargetMagazine
Number of the magazine to which the tool is to be moved

Data type and update
Int

Value
Number of the magazine to which the tool is to be moved

12.3.96.6 toolTargetLocation

NC → PLC <Relocate>.command.in.basic.toolTargetLocation
Number of the location to which the tool must be moved

Data type and update
Int

Value TRUE
Number of the location to which the tool must be moved

12.3.97 <Relocate>.command.in.options

12.3.97.1 byNcProg

NC → PLC <Relocate>.command.in.options.byNcProg
Request for tool transfer was initiated by NC program
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Data type and update
BOOL

Value TRUE
Request for tool transfer was initiated by NC program

Value FALSE
Request for tool transfer was not initiated by NC program

12.3.98 <Relocate>.command.in.multitoolCommand

12.3.98.1 position

NC → PLC <Relocate>.command.in.multitoolCommand.position
Request for positioning the multitool

Data type and update
BOOL

Value TRUE
Request for positioning the multitool

Value FALSE
No request for positioning the multitool

12.3.98.2 tool

NC → PLC <Relocate>.command.in.multitoolCommand.tool
Number of the multi-tool

Data type and update
UInt

Value
Number of the multi-tool

12.3.98.3 toolLocation

NC → PLC <Relocate>.command.in.multitoolCommand.toolLocation
Location number within the multitool where the tool is located
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Data type and update
Int

Value
Location number within the multitool where the tool is located

12.3.99 <Relocate>.command.in.multitoolProperties

12.3.99.1 distanceType

NC → PLC <Relocate>.command.in.multitoolProperties.distanceType
Type of distance coding of the multitool

Data type and update
UInt

12.3.99.2 distance

NC → PLC <Relocate>.command.in.multitoolProperties.distance
Distance of locations in the multitool according to the type of distance coding

Data type and update
Real

Value
Distance of locations in the multitool according to the type of distance coding

12.3.99.3 numberOfLocations

NC → PLC <Relocate>.command.in.multitoolProperties.numberOfLocations
Number of locations of the multitool

Data type and update
UInt

Value
Number of locations of the multitool
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12.3.100 <Relocate>.ack.out

12.3.100.1 totalComplete

PLC → NC <Relocate>.ack.out.totalComplete
Perform positive acknowledgement, status 1 or 5 or 6 is used, tool position parameters and status 
parameters are ignored

Data type and update
BOOL

12.3.100.2 totalFailed

PLC → NC <Relocate>.ack.out.totalFailed
Perform negative acknowledgement, status 3 is used, tool position parameters and status parameters are 
ignored

Data type and update
BOOL

12.3.101 NCK_typeToolStatus

12.3.101.1 active

NC → PLC <ToolStatus>.active
Tool is active

Data type and update
BOOL

Value TRUE
Tool is active

Value FALSE
Tool is not active

12.3.101.2 enabled

NC → PLC <ToolStatus>.enabled
Tool is enabled
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Data type and update
BOOL

Value TRUE
Tool is enabled

Value FALSE
Tool is not enabled

12.3.101.3 disabled

NC → PLC <ToolStatus>.disabled
Tool is disabled

Data type and update
BOOL

Value TRUE
Tool is disabled

Value FALSE
Tool is not disabled

12.3.101.4 measured

NC → PLC <ToolStatus>.measured
Tool is measured

Data type and update
BOOL

Value TRUE
Tool is measured

Value FALSE
Tool is not measured

12.3.101.5 prewarning

NC → PLC <ToolStatus>.prewarning
Prewarning limit for tool was reached
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Data type and update
BOOL

Value TRUE
Prewarning limit for tool was reached

Value FALSE
Prewarning limit for tool was not reached

12.3.101.6 changeActive

NC → PLC <ToolStatus>.changeActive
The tool is changed

Data type and update
BOOL

Value TRUE
The tool is changed

Value FALSE
The tool is not changed

12.3.101.7 fixedLocation

NC → PLC <ToolStatus>.fixedLocation
Tool is fixed-location-coded

Data type and update
BOOL

Value TRUE
Tool is fixed-location-coded

Value FALSE
Tool is not fixed-location-coded

12.3.101.8 used

NC → PLC <ToolStatus>.used
The tool was used
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Data type and update
BOOL

Value TRUE
The tool was used

Value FALSE
The tool was not used

12.3.101.9 toolInBuffer

NC → PLC <ToolStatus>.toolInBuffer
Tool is located in the buffer magazine

Data type and update
BOOL

Value TRUE
Tool is located in the buffer magazine

Value FALSE
Tool is not in the buffer

12.3.101.10 disableStateIgnored

NC → PLC <ToolStatus>.disableStateIgnored
Disabled state of the tool is ignored

Data type and update
BOOL

Value TRUE
Disabled state of the tool is ignored

Value FALSE
Disabled state of the tool is not ignored

12.3.101.11 toBeUnloaded

NC → PLC <ToolStatus>.toBeUnloaded
The tool has to be unloaded
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Data type and update
BOOL

Value TRUE
The tool has to be unloaded

Value FALSE
The tool does not have to be unloaded

12.3.101.12 toBeLoaded

NC → PLC <ToolStatus>.toBeLoaded
The tool has to be loaded

Data type and update
BOOL

Value TRUE
The tool has to be loaded

Value FALSE
The tool does not have to be loaded

12.3.101.13 masterTool

NC → PLC <ToolStatus>.masterTool
Tool is master tool

Data type and update
BOOL

Value TRUE
Tool is master tool

Value FALSE
Tool is not master tool

12.3.101.14 changeOneToOne

NC → PLC <ToolStatus>.changeOneToOne
1:1 exchange of the tool
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Data type and update
BOOL

12.3.101.15 manualTool

NC → PLC <ToolStatus>.manualTool
Tool is manual tool

Data type and update
BOOL

12.3.102 NCK_typeToolholder
The following table describes the NCK_typeToolholder data type:

Structure Description
.config Configuration data of the tool holder
 .registered The tool holder is registered

.toolholder Number of the tool holder

.toaUnit Number of the associated TO area

.bufferMagazine Magazine number in which the tool holder is located, typically the buffer 
magazine

.bufferLocation Location number of the tool holder in the magazine
.command.in 
(Page 748)

Incoming signals from tool management

.ack.in Incoming signals for acknowledgement of tool change

.ack.out (Page 757) Outgoing signals for acknowledgement of tool change

.command.in.basic 
(Page 748)

General command signals. Only valid if <toolholder>.command.in.request is 
set

.command.in.options 
(Page 751)

Options for the command. Only valid if <toolholder>.command.in.request is 
set

.command.in.toolPro‐
perties (Page 752)

Properties of the new tool in the tool holder. Only valid if <toolholder>.com‐
mand.in.request is set

.command.in.toolStatus Status of the new tool in the tool holder. Only valid if <toolholder>.com‐
mand.in.request is set

.command.in.multitool‐
Command (Page 753)

General command signals for the multitool. Only valid if <toolholder>.com‐
mand.in.multitoolRequest is set

.command.in.multitool‐
Properties

Properties of the new multitool in the tool holder. Only valid if <toolhold‐
er>.command.in.multitoolRequest is set

.command.in.multitool‐
Status

Status of the new multitool in the tool holder. Only valid if <toolholder>.com‐
mand.in.multitoolRequest is set
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12.3.103 <Toolholder>.command.in

12.3.103.1 request

NC → PLC <Toolholder>.command.in.request
NC requests tool change and signals of the command are valid

Data type and update
BOOL

12.3.103.2 multitoolRequest

NC → PLC <Toolholder>.command.in.multitoolRequest
Tool change with multitool is requested and the signals for the multitool are valid. Only valid, if <Tool‐
holder>.command.in.request is set

Data type and update
BOOL, cyclic

12.3.103.3 userParameters

NC → PLC <Toolholder>.command.in.userParameters
User-defined parameters transferred with the command ($P_VDITCP). Only valid, if <Toolholder>.com‐
mand.in.request is set

Data type and update
BOOL

12.3.104 <Toolholder>.command.in.basic

12.3.104.1 perform

NC → PLC <Toolholder>.command.in.basic.perform
"Perform tool change" is requested

Data type and update
BOOL
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12.3.104.2 prepare

NC → PLC <Toolholder>.command.in.basic.prepare
"Prepare tool change" is requested

Data type and update
BOOL

12.3.104.3 position

NC → PLC <Toolholder>.command.in.basic.position
"Position magazine" to the tool holder is requested

Data type and update
BOOL

12.3.104.4 chan

NC → PLC <Toolholder>.command.in.basic.chan
[Description from Excel table]

Data type and update
USInt

12.3.104.5 newTool

NC → PLC <Toolholder>.command.in.basic.newTool
T number of new tool

Data type and update
UInt

12.3.104.6 newToolTargetMagazine

NC → PLC <Toolholder>.command.in.basic.newToolTargetMagazine
toolholder

Data type and update
Int
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12.3.104.7 newToolTargetLocation

NC → PLC <Toolholder>.command.in.basic.newToolTargetLocation
Number of the location to which the new tool must be moved or location number of the tool holder to 
which it must be positioned

Data type and update
Int

12.3.104.8 newToolSourceMagazine

NC → PLC <Toolholder>.command.in.basic.newToolSourceMagazine
Number of the magazine in which the new tool is located or number of the magazine to be positioned 
at the tool holder

Data type and update
Int

12.3.104.9 newToolSourceLocation

NC → PLC <Toolholder>.command.in.basic.newToolSourceLocation
Number of the location where the new tool is located or number of the location to be positioned at the 
tool holder

Data type and update
Int

12.3.104.10 oldToolTargetMagazine

NC → PLC <Toolholder>.command.in.basic.oldToolTargetMagazine
Number of the magazine to which the old tool is to be moved

Data type and update
Int

12.3.104.11 oldToolTargetLocation

NC → PLC <Toolholder>.command.in.basic.oldToolTargetLocation
Number of the location to which the old tool must be moved

Data type and update
Int
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12.3.105 <Toolholder>.command.in.options

12.3.105.1 noNewTool

NC → PLC <Toolholder>.command.in.options.noNewTool
No new tool is used for tool changing, T0 was programmed

Data type and update
BOOL

12.3.105.2 oldToolNotInToolholder

NC → PLC <Toolholder>.command.in.options.oldToolNotInToolholder
The old tool is no longer in the tool holder

Data type and update
BOOL

12.3.105.3 newManualTool

NC → PLC <Toolholder>.command.in.options.newManualTool
The new tool has to be loaded manually (manual tool)

Data type and update
BOOL

12.3.105.4 oldManualTool

NC → PLC <Toolholder>.command.in.options.oldManualTool
The old tool has to be changed manually (manual tool)

Data type and update
BOOL

12.3.105.5 byNcProg

NC → PLC <Toolholder>.command.in.options.byNcProg
Request for tool change was triggered by an NC program

PLC Basic Program plus reference
12.3 NCK-related data types (detailed description)

PLC Basic Program plus
Function Manual, 07/2022, A5E51148763B AB 751



Data type and update
BOOL

12.3.105.6 toolRemainsInToolholder

NC → PLC <Toolholder>.command.in.options.toolRemainsInToolholder
The new tool is already located in the tool holder

Data type and update
BOOL

12.3.106 <Toolholder>.command.in.toolProperties

12.3.106.1 toolLocationType

NC → PLC <Toolholder>.command.in.toolProperties.toolLocationType
Location type of the tool

Data type and update
UInt

12.3.106.2 toolSizeLeft

NC → PLC <Toolholder>.command.in.toolProperties.toolSizeLeft
Number of half locations used by the tool to the left

Data type and update
UInt

12.3.106.3 toolSizeRight

NC → PLC <Toolholder>.command.in.toolProperties.toolSizeRight
Number of half locations used by the tool to the right

Data type and update
UInt
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12.3.106.4 toolSizeTop

NC → PLC <Toolholder>.command.in.toolProperties.toolSizeTop
Number of half locations used by the tool upwards

Data type and update
UInt

12.3.106.5 toolSizeBottom

NC → PLC <Toolholder>.command.in.toolProperties.toolSizeBottom
Number of half locations used by the tool downwards

Data type and update
UInt

12.3.106.6 toolOriginMagazine

NC → PLC <Toolholder>.command.in.toolProperties.toolOriginMagazine
Magazine number of the owner magazine

Data type and update
UInt

12.3.106.7 toolOriginLocation

NC → PLC <Toolholder>.command.in.toolProperties.toolOriginLocation
Location number of the owner location in the magazine

Data type and update
UInt

12.3.107 <Toolholder>.command.in.multitoolCommand

12.3.107.1 position

NC → PLC <Toolholder>.command.in.multitoolCommand.position
Request for positioning the multitool
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Data type and update
BOOL

12.3.107.2 newTool

NC → PLC <Toolholder>.command.in.multitoolCommand.newTool
T number of the new multitool

Data type and update
UInt

12.3.107.3 newToolLocation

NC → PLC <Toolholder>.command.in.multitoolCommand.newToolLocation
Location number within the multitool where the new tool is located

Data type and update
Int

12.3.107.4 oldTool

NC → PLC <Toolholder>.command.in.multitoolCommand.oldTool
T number of the old multitool

Data type and update
UInt

12.3.107.5 oldToolLocation

NC → PLC <Toolholder>.command.in.multitoolCommand.oldToolLocation
Location number within the multitool where the old tool is located

Data type and update
Int

12.3.107.6 distanceType

NC → PLC <Toolholder>.command.in.multitoolProperties.distanceType
Type of distance coding of the multitool
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Data type and update
UInt

12.3.107.7 distance

NC → PLC <Toolholder>.command.in.multitoolProperties.distance
Distance of locations in the multitool according to the type of distance coding

Data type and update
Real

12.3.107.8 numberOfLocations

NC → PLC <Toolholder>.command.in.multitoolProperties.numberOfLocations
Number of locations of the multitool

Data type and update
UInt

12.3.107.9 toolLocationType

NC → PLC <Toolholder>.command.in.multitoolProperties.toolLocationType
Location type of the multitool

Data type and update
UInt

12.3.107.10 toolSizeLeft

NC → PLC <Toolholder>.command.in.multitoolProperties.toolSizeLeft
Number of half locations used by the multitool to the left

Data type and update
UInt

12.3.107.11 toolSizeRight

NC → PLC <Toolholder>.command.in.multitoolProperties.toolSizeRight
Number of half locations used by the multitool to the right
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Data type and update
UInt

12.3.107.12 toolSizeTop

NC → PLC <Toolholder>.command.in.multitoolProperties.toolSizeTop
Number of half locations used by the multitool upwards

Data type and update
UInt

12.3.107.13 toolSizeBottom

NC → PLC <Toolholder>.command.in.multitoolProperties.toolSizeBottom
Number of half locations used by the multitool downwards

Data type and update
UInt

12.3.107.14 toolOriginMagazine

NC → PLC <Toolholder>.command.in.multitoolProperties.toolOriginMagazine
Magazine number of the owner magazine for the multitool

Data type and update
UInt

12.3.107.15 toolOriginLocation

NC → PLC <Toolholder>.command.in.multitoolProperties.toolOriginLocation
Location number of the owner location in the magazine

Data type and update
UInt
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12.3.108 <Toolholder>.ack.out

12.3.108.1 totalComplete

PLC → NC <Toolholder>.ack.out.totalComplete
Perform positive acknowledgement, status 1 or 5 is used, tool position parameters and status parameters 
are ignored

Data type and update
BOOL

12.3.108.2 totalFailed

PLC → NC <Toolholder>.ack.out.totalFailed
Perform negative acknowledgement, status 3 is used, tool position parameters and status parameters are 
ignored

Data type and update
BOOL

12.4 PLC data types

12.4.1 Overview
The following table lists the PLC data types of the basic SINUMERIK PLC program. 

Name Description
LSINU_typeAlarmInternalData 
(Page 758)

Used to save internal data for identification of an alarm.

LSINU_typePowerrideConfig 
(Page 758)

Provides all configuration data for a Powerride

LSINU_typePowerrideConfigPos 
(Page 760)

Provides the configuration data for a position of the Powerride

LSINU_typePowerrideInputs 
(Page 760)

Provides the input data from the Powerride for "LSINU_Pow‐
erride"

LSINU_typePowerrideOutputs 
(Page 761)

Provides the output data to the Powerride for "LSINU_Power‐
ride".

PLC Basic Program plus reference
12.4 PLC data types

PLC Basic Program plus
Function Manual, 07/2022, A5E51148763B AB 757



12.4.2 LSINU_typeAlarmInternalData

Description
PLC data type "LSINU_typeAlarmInternalData" is used to save internal data for identification of 
an alarm. It is part of every alarm. 

Note
It is not permissible that the content of the data type is changed.

12.4.3 LSINU_typePowerrideConfig

Description
The PLC data type "LSINU_typePowerrideConfig" provides all configuration data for a Powerride. 
The data type "LSINU_typePowerrrideConfig" is used for the individual positions.

pos100
Description Switch position that represents the override factor 100% [1 ... 36]
Data type USInt

posMax
Description Switch position that represents the maximum override factor [1 ... 36]
Data type USInt

delay100
Description Time delay for exceeding the 100% override factor.

When the switch position for "pos100" is reached, the time delay is started. Only after this time has 
expired can you increase the switch position further. This means that during this time the Powerride 
does not react to further clockwise turns.

Data type Time

quickTurnSpeedThreshold1)

Description Speed threshold for quick adjustment (increments per ms)
Value = 0 means that the function "Set position 1 in case of quick, counterclockwise turn (> "quick‐
TurnSpeedThreshold") at the Powerride" is deactivated.

Data type Int
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quickTurnIncThreshold1)

Description Increment threshold for quick adjustment
Value = 0 means that the function "Set position 1 in case of quick, counterclockwise turn (> "quick‐
TurnSpeedThreshold") at the Powerride" is deactivated.

Data type Int

restTimeAfterQuickTurn1)

Description Dwell time at position 1, before additional rotary motion is evaluated.
This value specifies how long position 1 remains, which was set after turning the rotary switch quickly 
to the left. This value must not be 0.

Data type Time

switchPos
Description Definition of the switch positions 

Each data record in the array represents a switch position. Define the corresponding properties 
(override factor, color of the LED row, vibration pattern) for the respective switch position.

Data type Array[1..36] of LSINU_typePowerrideConfigPos

1)Notes regarding "Quick adjustment"
Parameters "quickTurnSpeedThreshold", "quickTurnIncThreshold" and 
"restTimeAfterQuickTurn" implement function "Set position 1 for quick counterclockwise 
rotation (> "quickTurnSpeedThreshold") at the Powerride". If switch position 1 is assigned an 
override factor of 0%, i.e. if switchPos[1].value = 0, a fast standstill of the respective axis is thus 
achieved in an emergency. The values for "quickTurnSpeedThreshold" and 
"quickTurnIncThreshold" depend on the required sensitivity and the program cycle time (e.g. 
OB1). Smaller values mean higher sensitivity. The function is deactivated if one of the 
parameters "quickTurnSpeedThreshold" or "quickTurnIncThreshold" is equal to zero. 

Otherwise, the calculation is as follows:
The times and switch positions (powerrideCounter) of the last 30 program cycles are always 
stored in the static area of the respective LSINU_Powerride instance. If the rotary switch has 
been turned more than "quickTurnIncThreshold" steps to the left within the last 30 program 
cycles, then the following inequality is checked:
Step difference *1000 / time difference [ms] > quickTurnIncThreshold.
If this inequality is satisfied, switch position 1 is immediately output and held for the time 
specified in "restTimeAfterQuickTurn". Only after this time has elapsed is it possible to change 
the switch position again.
With the help of the two values for "restTimeAfterQuickTurn" and "quickTurnIncThreshold" it is 
therefore possible to define for function "Set position 1 in case of quick, counterclockwise 
turning (> "quickTurnSpeedThreshold") at the Powerride" by how many steps one must turn to 
the left within a maximum of 30 program cycles and how long this may take.

Example
quickTurnSpeedThreshold = 2, quickTurnIncThreshold = 2 for cycle time approx. 20ms
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12.4.4 LSINU_typePowerrideConfigPos

Description
The PLC data type "LSINU_typePowerrideConfigPos" provides the configuration data for a 
position of the Powerride. This data type is used in "LSINU_typePowerrrideConfig".

value
Description Override factor [0 ... 200] 

The value represents the override factor for a specific switch position in percent.
Data type USInt

ledColor
Description Color of the LED row on the Powerride, color combinations are possible (see LED color palette 

(Page 777))
Data type USInt

vibrationIndex
Description Vibration pattern [0..7], at 0 no vibration

For more information, refer to the Equipment Manual SINUMERIK ONE MCP Part 1: MCP xxxx in 
Chapter "Commissioning" in the "Vibration patterns Powerride" section

Data type USInt

12.4.5 LSINU_typePowerrideInputs

Description
The PLC data type "LSINU_typePowerrideInputs" provides the input data from the Powerride for 
"LSINU_Powerride".

buttonPressed
Description State of the Powerride switch

TRUE: Switch pressed
Data type Bool

powerrideCounter
Description Position of the turning wheel [0..255], modulo 256, 36 latches per revolution, turning to the right 

increases the value, turning to the left decreases the value
Data type USInt
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12.4.6 LSINU_typePowerrideOutputs

Description
The PLC data type "LSINU_typePowerrideOutputs" provides the output data to the Powerride for 
"LSINU_Powerride".

ledInfo
Description Control of the individual LEDs of the LED row from the Powerride. If TRUE, the respective LED lights 

up.
Bit assignment
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 - - - - - - - LED 24
1 LED 23 LED 22 LED 21 LED 20 LED 19 LED 18 LED 17 LED 16
2 LED 15 LED 14 LED 13 LED 12 LED 11 LED 10 LED 9 LED 8
3 LED 7 LED 6 LED 5 LED 4 LED 3 LED 2 LED 1 LED 0

Data type DWord

scaleRed, scaleGreen, scaleBlue
Description Color of the LED row, color combinations are possible (see LED color palette (Page 777))
Data type Bool

buttonRed, buttonGreen, buttonBlue
Description Color of the LED of the switch, color combinations are possible (see LED color palette (Page 777))
Data type Bool

vibrationPattern
Description Vibration pattern [0..7], at 0 no vibration

For more information, refer to the Equipment Manual SINUMERIK ONE MCP Part 1: MCP xxxx in 
Chapter "Commissioning" in the "Vibration patterns Powerride" section

Data type Byte
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12.5 PLC blocks, functions and instructions

12.5.1 Overview
The following table lists the blocks of the basic SINUMERIK PLC program. 

Name Description
LSINU_GenerateSinuUserAlarm 
(Page 764)

Generates a SINUMERIK User Alarm, which can be displayed 
by various alarm clients (HMI Operate, TIA Portal, etc.).

LSINU_GetReinitSinuUserAlarms 
(Page 768)

Detects the reinitialization of the alarm adapter and reports it 
for one cycle at the output.

LSINU_GetSinuUserAlarmCounters 
(Page 770)

Outputs the contents of all alarm counters in an array.

LSINU_Powerride (Page 772) Integrates a rotary/push control dial (SINUMERIK Powerride) 
into the SINUMERIK environment.

LSINU_PowerrideConfig (Page 780) Preconfigured settings for the Powerride. 
LSINU_ReadGUD (Page 782) The block is used for reading global user data (GUD) from the 

NC and for determining the GUD tag address.
LSINU_ReadVar (Page 788) The block is used for reading NC variables.
LSINU_TransferSelData (Page 797) Block is used to exchange data between PLC and NC.
LSINU_WriteVar (Page 805) The block is used for writing NC variables.
SINU_AsyncTransfer (Page 812) Reports changed positions of tools or magazines without a 

task from NCK.
SINU_CompleteRegistration 
(Page 813)

The information about all registered instances is made avail‐
able to the HMI in the global data block "LSINU_Hmi".

SINU_CtrlStarDelta (Page 814) Star-delta changeover of a spindle
SINU_Init (Page 818) Initializes the basic program when starting
SINU_NcAssignInterrupt (Page 819) Assigns an interrupt to an NC program
SINU_NcCreateCuttingEdge 
(Page 822)

Creates a cutting edge with the next free D number for the tool

SINU_NcCreateTool (Page 824) Loads a tool based on the T number in the specified TOA unit
SINU_NcCreateToolByName 
(Page 826)

Loads a tool based on the tool identifier in the specified TOA 
unit

SINU_NcDeleteTool (Page 828) Deletes the tool with T number
SINU_NcLogin (Page 830) Transfers the specified password to the NC 
SINU_NcLogout (Page 832) Resets the password last transferred to the NC.
SINU_NcMoveTool (Page 834) Loads, unloads and sets tools in the specified TOA unit
SINU_NcSearchLoadingLocation 
(Page 837)

Performs an empty location search to load a tool with T num‐
ber in the TOA unit.

SINU_NcSearchLocation (Page 839) Performs an empty location search in the specified magazines 
in the TOA unit.

SINU_NcSelectPartProgram (Page 842) Selects an NC program for a channel for execution
SINU_NcSetSemaphore (Page 845) Checks or sets the semaphore for HMI and PLC
SINU_NcSetUserDataActive (Page 849) Activates user data such as tool offsets, basis and adjustable as 

well as global frames in the selected channel
SINU_OscillateSpindle (Page 851) Starts or stops oscillation of a spindle
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Name Description
SINU_PositionSpindle (Page 855) Controls the position of a spindle.
SINU_ProcessNckEvent (Page 860) Processes an NCK event for use in the PLC program
SINU_ReadUserData* (Page 861) Reads PLC-specific machine data from the NC.
SINU_RegisterAxis (Page 864) Registers an instance for data exchange with the machine axis.

The axis is specified via an instance of the data type "NCK_type‐
Axis". 

SINU_RegisterAxisByInst (Page 866) Registers an instance for data exchange with the machine axis 
with the desired axis number.

SINU_RegisterAxisByName (Page 868) Registers an instance for data exchange with the machine axis 
of the specified axis name. 

SINU_RegisterAxisByInstWithHmi 
(Page 869)

Registers an instance for data exchange with the machine axis 
whose name matches the symbol name of the specified in‐
stance and assigns an instance for data exchange with the 
HMI.

SINU_RegisterAxisByNameWithHmi 
(Page 871)

Registers an instance for data exchange with the machine axis 
of the specified axis name and assigns an instance for data 
exchange with the HMI.

SINU_RegisterChan (Page 874) Registers an instance for data exchange with the NC channel
SINU_RegisterChanWithHmi 
(Page 875)

Registers an instance for data exchange with the specified NC 
channel and assigns an instance for data exchange with the 
HMI.

SINU_RegisterLoadingPoint (Page 876) Registers an instance for data exchange with the specified 
loading point in a TOA unit.

SINU_RegisterModeGroup (Page 878) Registers an instance for data exchange with the specified 
mode group.

SINU_RegisterModeGroupWithHmi 
(Page 879)

Registers an instance for data exchange with the desired 
mode group and assigns an instance for data exchange with 
the HMI.

SINU_RegisterNc (Page 880) Registers an instance for data exchange of general NC data.
SINU_RegisterNCwithHmi (Page 881) Registers an instance for data exchange of general NC data 

and assigns an instance for data exchange with the HMI.
SINU_RegisterRelocate (Page 882) Registers an instance for data exchange for relocating in a TOA 

unit.
SINU_RegisterToaUnit (Page 883) Registers an instance of the specified NCK TOA unit.
SINU_RegisterToolholder (Page 885) Registers an instance for data exchange with the specified tool 

holder in a TOA unit.
SINU_RequestAsup (Page 886) Starts predefined subprograms (ASUB) in the NC.
SINU_ReRegisterAxis (Page 887) Requests an update of the data for the specified axis instance.
SINU_ReRegisterChan (Page 888) Requests an update of the data for the specified channel in‐

stance.
SINU_ReRegisterLoadingPoint 
(Page 889)

Requests an update of the data for the specified loading point 
instance.

SINU_ReRegisterModeGroup 
(Page 890)

Requests an update of the data for a registered mode group 
instance.

SINU_ReRegisterNc (Page 891) Requests an update of the data for the registered NC instance.
SINU_ReRegisterRelocateUpdate 
(Page 892)

Requests an update of the data for the specified relocating 
instance.
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Name Description
SINU_ReRegisterToolholder (Page 893) Requests an update of the data for the specified tool holder 

instance.
SINU_RotateSpindle (Page 894) Starts or stops the rotation of a spindle.
SINU_TraverseIndexingAxis (Page 899) Controls an indexing axis.
SINU_TraversePosAxis (Page 905) Controls a positioning axis.
SINU_Update (Page 911) Updates all registered instances for which an update has been 

requested in the current cycle.

12.5.2 LSINU_GenerateSinuUserAlarm
Using the "LSINU_GenerateSinuUserAlarm" block, a SINUMERIK User Alarm is generated, which 
can be displayed by various alarm clients (HMI Operate, TIA Portal, etc.).
The block may only be called when an alarm comes or goes. Unnecessary calls of the block 
without an alarm changing can lead to runtime problems.
The parameters "alarmCome" and "alarmGone" must not have the value 1 in common in a PLC 
cycle, as otherwise this leads to the error 16#8201 ("alarmCome" and "alarmGo" active at the 
same time). Therefore, error-free execution of the block can only be achieved using an 
alternating positive edge control for both parameters.

Note
In the SINUMERIK User Alarms AppNote you will find examples for the definition of SINUMERIK 
User Alarms.
The AppNote is supplied on the installation medium of "SINUMERIK STEP 7 Toolbox V17 Update 
10". 

Call time
• Once per PLC cycle, e.g. in the main-OB.

Note
The block may only be called from an execution level of the type "Program cycle".

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
alarmCome Input Bool TRUE: incoming

FALSE: not incoming
alarmGo Input Bool TRUE: outgoing

FALSE: not outgoing
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Parameter Declaration Data type Description
timestamp Input LDT  LDT#1970-01-01-00:00:00: Time stamp is internally determined / 

other values: using the time stamp transferred by the caller
alarmNumber Input UDInt Alarm number

Value range 500,000 - 999,999
alarmIndex Input UInt Alarm index

0=no indexing, 1..(max)=indexed
embed in alarm text via @3%<format>@

alarmCategory Input USInt Alarm category
Value range:
1=error
2=message with acknowledgment
3=message without acknowledgment
4=info 

alarmCounter Input USInt 0=alarms are not counted
1..16 counters

associatedVal‐
ue7

Input Variant 1st associated value, embed in the alarm text via @7%<format>@

associatedVal‐
ue8

Input Variant 2nd associated value, embed in the alarm text via @8%<format>@

associatedVal‐
ue9

Input Variant 3rd associated value, embed in the alarm text via @9%<format>@

associatedVal‐
ue10

Input Variant 4th associated value, embed in the alarm text via @10%<for‐
mat>@

alarm InOut LSINU_typeAlarmInter‐
nalData

Internal data, do not change!

error Output Bool TRUE: An error has occurred
statusId Output UInt Error source

Specifies for which block the error occurred that is to be evaluated 
with the parameter "status":
0: No error
1: The block itself
2: RD_SINFO
11: Error from "LSINU_InstInternalAlarmAdapter"
12: Error from lower-level alarm function.

status Output Word Error code, can only be evaluated in conjunction with the "status‐
Id" (see table Task status).

Note
The variable at the "alarm" parameter should be saved so that it is retained during and beyond 
the PLC cycle. For example, this can be realized in the static area of an FB (instance DB) or in a 
global data block. The content must be retained until the alarm has been successfully signaled 
as outgoing.
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Task status
statusId Status/error 

code*
(W#16#...)

Meaning Note

0 0000 Task completed, no warning or fur‐
ther details

---

1 8208 Incorrect alarm category Check "alarmCatgegory" parameter.
Value range:
1=error
2=message with acknowledgment
3=message without acknowledgment
4=info

1 8013 "alarmCome" and "alarmGo" are ac‐
tive simultaneously with value 1

Both parameters must not simultaneously supply a value 
of 1 in one PLC cycle.

1 8014 Incorrect OB execution level It is only permissible that the FC is called in execution level 
"Program cycle".

2 8081 Start information of the current OB 
does not match the specified system 
data type

Excerpts of error codes from the standard block "RD_SIN‐
FO"; see also TIA Portal online help.

2 8083 Start information of the last started 
startup OB does not match the speci‐
fied system data type

Excerpts of error codes from the standard block "RD_SIN‐
FO"; see also TIA Portal online help.

11 8611-8615 Internal error Please initialize the DB "LSINU_InstInternalAlarmAdapter"
Please contact the hotline if the error persists.

11 8205 Wrong "alarmNumber" Check "alarmNumber" parameter
Value range: 500,000 … 999,999

11 8206 Wrong "uniqueAlarmId" Check "internalData.uniqueAlarmId" element at the 
"alarm" parameter
Value range 0 … 65534
For a re-initialization, both elements "internalData.unique‐
AlarmId" and "internalData.runtimeUid" at the "alarm" 
alarm should be set to 0.

11 8207 Wrong "alarmCounter" Check "alarmCounter" parameter
Value range: 0…16

11 8409 The maximum number of alarms 
that can be simultaneously active 
has been reached

Reduce the number of active SINUMERIK User Alarms

11 8015 Outgoing message which was not 
preceded by an incoming message

Check the parameters "alarmNumber", "alarmCategory" 
and "alarmIndex"

11 8016 Identical alarm, there is already an 
active alarm with the same alarm 
category, the same alarm number 
and at the same time the same 
alarm index.

Check the parameters "alarmNumber", "alarmCategory" 
and "alarmIndex"
An alarm is identical, and is therefore available "twice" if 
the three parameters mentioned above are identical for 
both alarms. Check the three parameters and change at 
least the value of one parameter.

12 0085 Message of type "Information only" Error from lower-level alarm function.
12 8001 Invalid static message information Error from lower-level alarm function.
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statusId Status/error 
code*
(W#16#...)

Meaning Note

12 8002 No invalid static message informa‐
tion

Error from lower-level alarm function.

12 8004 Maximum size of 512 bytes reached 
for the message's associated values.

Error from lower-level alarm function.

12 8005 At the parameter SIG, a positive sig‐
nal edge is present and a message is 
already present that has not yet 
been acknowledged.

Error from lower-level alarm function.

12 8007 Outgoing message which was not 
preceded by an incoming message

Error from lower-level alarm function.

12 8087 Static messages deactivated Error from lower-level alarm function.
12 8089 Message length too long Error from lower-level alarm function.
12 80Ax Invalid value at parameter SD_i. Error from lower-level alarm function.
12 80C1 The CPU currently does not generate 

any messages because initialization 
routines are running (this is the case 
after a download in RUN, for exam‐
ple). Try again later.

Error from lower-level alarm function.

12 80C2 The maximum number of messages 
per time unit have been sent. Try 
again later.

Error from lower-level alarm function.

12 80C3 All dynamic message instances are 
being used. Try again later.

Error from lower-level alarm function.

12 80C4 Message is being output and cannot 
be overwritten. Try again later.

Error from lower-level alarm function.

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

Example
SCL
VAR
  statAlarmCome : Bool;
  statAlarmComeOld : Bool;
  statAlarm : "LSINU_typeAlarmInternalData"
END_VAR
 
VAR_TEMP
  tempAssociatedValue7 : UDInt;
  tempAssociatedValue8 : Real;
  tempError : Bool;
  tempStatusId : UInt; 
  tempStatus : Word;
END_VAR
 
VAR CONSTANT
  LDT_DEFAULT : LDT := LDT#1970-01-01-00:00:00;
END_VAR
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SCL
BEGIN 
  IF #statAlarmCome <> #statAlarmComeOld THEN
 
    // set associated values
    #tempAssociatedValue7 := 999;
    #tempAssociatedValue8 := 1.234;
 
    // generate alarm
    "LSINU_GenerateSinuUserAlarm"(alarmCome := #statAlarmCome,
                                  alarmGo:=NOT #statAlarmCome,
                                  timestamp := #LDT_DEFAULT,
                                  alarmNumber:= 500000,  // Alarmnumber
                                  alarmIndex:= 0,        // no index
                                  alarmCategory:= 1,     // Error
                                  alarmCounter:=#alarmCounter,
                                  associatedValue7 := #tempAssociatedValue7,
                                  associatedValue8 := #tempAssociatedValue8,
                                  associatedValue9 := NULL,
                                  associatedValue10 := NULL,
                                  error => #tempError,
                                  statusId => #tempStatusId,
                                  status => #tempStatus,
                                  alarm := #statAlarm
                                  );
 
  // set edge detection in case of success
  IF NOT #tempError THEN
    #statAlarmComeOld := #statAlarmCome;
  END_IF;
 
END_FUNCTION_BLOCK

12.5.3 LSINU_GetReinitSinuUserAlarms
The block "LSINU_GetReinitSinuUserAlarms" identifies the reinitialization of the alarm adapter, 
and indicates this at output "reinitNeeded" for one cycle.
A reinitialization of the alarm adapter is required if blocks are loaded into the control in RUN after 
an alarm text change. 

Call time
• Once per PLC cycle, e.g. in the main-OB.

Note
The block may only be called from an execution level of the type "Program cycle".
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Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
reinitNeeded Output Bool TRUE: The initialization of the alarm adapter has been detected.

All pending alarms must be reinitialized by the user; the signal is 
pending for one cycle.

error Output Bool Error status
TRUE: Negative acknowledgment of job or job could not be exe‐
cuted.

statusId Output UInt Error source
Specifies for which block the error occurred that is to be evaluated 
with the parameter "status":
0: No error
1: The block itself
2: RD_SINFO

status Output Word Error code, can only be evaluated in conjunction with the "status‐
Id" (see table Task status).

Task status
statusId Status/error 

code*
(W#16#...)

Meaning Note

0 0000 Task completed, no warning or fur‐
ther details

---

1 8214 Incorrect OB execution level It is only permissible that the FC is called in execution level 
"Program cycle".

2 8081 Start information of the current OB 
does not match the specified system 
data type

Excerpts of error codes from the standard block "RD_SIN‐
FO"; see also TIA Portal online help.

2 8083 Start information of the last started 
startup OB does not match the speci‐
fied system data type

Excerpts of error codes from the standard block "RD_SIN‐
FO"; see also TIA Portal online help.

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE
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Example
The following is an example of an organization block for cyclic function calls of 
"LOEM_ScanDb2LikeAlarms" and "LSINU_GetReinitSinuUserAlarms". The organization block 
monitors and generates SINUMERIK User Alarms or detects a reinitialization.

SCL
ORGANIZATION_BLOCK "LOEM_Main"
 
// Example organisation block for cyclic execution calls function "LOEM_ScanDb2LikeAlarms"
// and LSINU_GetReinitSinuUserAlarms for monitoring 
// and generating SINUMERIK user alarms and detect reinitialization
 
VAR_TEMP 
   tempTimestamp : LDT;
   tempRetValRdSysT : Int;
   tempError : Bool;
   tempStatusId : UInt;
   tempStatus : Word;
   tempReinitNeeded : Bool;
END_VAR
 
BEGIN
 
   REGION raise alarms
      REGION detect reinitialization
         "LSINU_GetReinitSinuUserAlarms"(reinitNeeded => #tempReinitNeeded,
                                         error => #tempError,
                                         statusId => #tempStatusId,
                                         status => #tempStatus);
      END_REGION
 
      REGION raise Db2Like alarms
         //call function from AppNote
        "LOEM_ScanDb2LikeAlarms"(ack := "LOEM_Db2LikeAlarms".ack,
                                 reinitNeeded:=#tempReinitNeeded,
                                 timestamp := #tempTimestamp,
                                 error => #tempError,
                                 statusId => #tempStatusId,
                                 status => #tempStatus,
                                 db2LikeAlarms := "LOEM_Db2LikeAlarms".db2likeAlarms);
      END_REGION
 
   END_REGION
END_ORGANIZATION_BLOCK
 

12.5.4 LSINU_GetSinuUserAlarmCounters
The content of all alarm counters is output to an array using the 
"LSINU_GetSinuUserAlarmCounters" block.
A total of 16 counters are defined, which are output independent of whether actual SINUMERIK 
User Alarms are counted using these counters. Using the 16 counters, SINUMERIK User Alarms 
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can be assigned to machine parts or functions, for example. Thus, active SINUMERIK User Alarms 
can be counted for these machine parts or functions.
When generating a SINUMERIK User Alarm via "LSINU_GenerateSinuUserAlarm", the parameter 
"alarmCounter" is used to specify which of the 16 available counters is to be incremented or 
decremented when the alarm comes or goes. By specifying "Counter = 0", this alarm does not 
influence any counter.

Note
In the SINUMERIK User Alarms AppNote you will find examples for the definition of SINUMERIK 
User Alarms.
The AppNote is supplied on the installation medium of "SINUMERIK STEP 7 Toolbox V17 Update 
10". 

Call time
• Once per PLC cycle, e.g. in the main-OB.

Note
The block may only be called from an execution level of the type "Program cycle".

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
alarmCounters Output Array[1..16] of UInt Array for counters of active SINUMERIK User Alarms
error Output Bool Error status

TRUE: The task was negatively acknowledged – or was not able to 
be executed.

statusId Output UInt Error source
Specifies for which block the error occurred that is to be evaluated 
with the parameter status:
0: No error
1: The block itself
2: RD_SINFO

status Output Word Error code, can only be evaluated in conjunction with the "status‐
Id" (see table Task status).
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Task status
statusId Status/error 

code*
(W#16#...)

Meaning Note

0 0000 Task completed, no warning or fur‐
ther details

---

1 8014 Incorrect OB execution level It is only permissible that the FC is called in execution level 
"Program cycle".

2 8081 Start information of the current OB 
does not match the specified system 
data type

Excerpts of error codes from the standard block "RD_SIN‐
FO"; see also TIA Portal online help.

2 8083 Start information of the last started 
startup OB does not match the speci‐
fied system data type

Excerpts of error codes from the standard block "RD_SIN‐
FO"; see also TIA Portal online help.

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

Example
SCL
VAR
  valueOfCounter13 : UInt;
END_VAR
 
VAR_TEMP
  tempAlarmCounters : Array[1..16] of UInt;
  tempEerror : Bool;
  tempStatusId : Word;
  tempStatus : UInt;
END_VAR  
BEGIN
 
  "LSINU_GetSinuUserAlarmCounters"(alarmCounters => #alarmCounters,
                                   error => #error,
                                   statusId => #statusId,
                                   status => #status
                                   );
 
  #valueOfCounter13 := #alarmCounters[13];
 
END_FUNCTION_BLOCK

12.5.5 LSINU_Powerride

Description
The "LSINU_Powerride" function block integrates a rotary/push control dial (SINUMERIK 
Powerride) into the SINUMERIK environment.
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With the Powerride you change the feedrate in percent with immediate effect on the machine. 
To do this, multiply the override factor of the Powerride by the programmed feed rates.
Interfaces for the feedrate change:
• Individual in the channel instance
• Individual in the axis instance
More information on the hardware of the Powerride can be found in the Equipment Manual 
SINUMERIK ONE MCP.
You can query data and set the behavior of the Powerride at the parameters of the FB.
Ready-to-use configurations in the "LSINU_PowerrideConfig" data block permit you to use the 
Powerride immediately. Transfer the desired configuration to the FB at the "powerrideConfig" 
parameter. For individual adaptations, you create your own data block using the 
"LSINU_typePowerrideConfig" type with your configuration settings.
If you want to program the behavior of the Powerride yourself, you can query the signals directly 
with the parameters "powerrideInputs" or control them with "powerrideOutputs".

Call time
• Once per PLC cycle for each instance, e.g. in the main OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
enable Input Bool Activate Powerride function

The parameter may only be set to TRUE after the Power On (control 
startup) has been completed.
TRUE:
Configuration data are checked and processing of the FBs is star‐
ted if the check is successful. With Power On, the last "switchPos" 
becomes active if the instance DB is retentive.
FALSE:
No processing of the FB; output values are retained.

preset Input Bool Change "switchPos"
With the positive edge, "presetValue" is taken over as the current 
"switchPos". The "presetValue" parameterization must be valid for 
this purpose. The override factor "powerrideConfig.switch‐
Pos[1].value" is output.
The displays in "grayCode" and "ovrFactor" are refreshed.
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Parameter Declaration Data type Description
forceSwitchPos1 Input Bool Set switch to position 1.

With the positive edge, the switch is set to position 1 and the 
override factor
"powerrideConfig.switchPos[1].value" is output.
The same result can be achieved with presetValue = 1 and preset 
= TRUE. In this respect, this parameter is provided for convenience. 
If at the same time "presetValue" contains a valid value and "pre‐
set" is set, the function of "forceSwitchPos1" prevails.
The displays in "grayCode" and "ovrFactor" are refreshed.

buttonColor Input USInt Defining the color of the switch LED
Value range: 0...7
See section LED color palette (Page 777)

presetValue Input USInt New value for "switchPos"
Value range: 1...36
With a positive edge of "preset", the value is accepted as the new 
"switchPos"
Special case 1
"presetValue" is between "powerrideConfig.pos100" and "power‐
rideConfig.posMax" and also "switchPos" (current position) is less 
than "powerrideConfig.pos100"
For safety reasons, the value of "powerrideConfig.pos100" is taken 
over with "preset" in this case.
Special case 2
"presetValue" is greater than "powerrideConfig.posMax" and less 
than 36
With "preset" the value of "powerrideConfig.posMax" is taken over.

powerrideInputs InOut1) LSINU_typePowerri‐
deInputs

Signals from the Powerride to the PLC

powerrideOut‐
puts

InOut1) LSINU_typePowerri‐
deOutputs

Signals from the PLC to the Powerride

powerrideConfig InOut1) LSINU_PowerrideCon‐
fig

Configuration data

buttonPressed Output Bool Indication whether the switch is pressed.
ovrFactor2) Output USInt The value parameterized under "powerrideConfig.switch‐

Pos[1..36].value" is output.
Value range: 0...200

grayCode2) Output USInt The value parameterized under "powerrideConfig.switch‐
Pos[1..36].value" is output as gray code.

switchPos Output USInt Display of the current switch position of the Powerride
Value range: 1…powerrideConfig.posMax

error Output Bool Indication whether an error is present
The cause of the error is displayed in the "status" parameter.
TRUE: An error has occurred, the other outputs are reset
FALSE: If "enable" = FALSE or no error is present

status Output Word Status number when the task is executed.
Error number if an error occurred.
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1) These parameters could also have been defined as pure inputs (powerrideInputs, powerrideConfig) or outputs 
(powerrideOutputs). However, using InOut has runtime advantages at this point because InOut parameters are transferred 
as pointers instead of copies.

2) You set the interpretation of the override factor in the machine data (e.g.: MD12020 $MN_OVR_FEED_IS_GRAY_CODE). 

Pulse diagram

1

2

3

54

Figure 12-1 LSINU_Powerride: Signal curve with a change at the rotary switch
1. Parameter "enable" is set:

After the configuration has been checked successfully, the block transfers the changes to the 
rotary knob ("powerrideCounter") to the "switchPos". The outputs "ovrFactor" and "grayCode" 
are also set according to the transferred configuration.

2. Parameter "forceSwitchPos1" is set:
Output "switchPos" is set to 1. The outputs "ovrFactor "and "grayCode" are set according to the 
configuration for "switchPos[1]". 

3. Parameter "preset" is set, parameter "forceSwitchPos" is 0:
At the output, "switchPos" is output according to "presetValue" and "ovrFactor" and 
"grayCode" are set.

4. Parameters "forceSwitchPos1" and "preset" are both 0:
The block transfers the changes to the rotary knob to the "switchPos" again and "ovrFactor" 
and "grayCode" are set according to the configuration.

5. Parameter "enable" is reset:
The outputs keep their last values.

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7000 Function is not executed Set "enable" to TRUE
7101 Warning1): "buttonColor" invalid Use 0...7

See LED color palette, no reset of "enable" necessary 
after correction
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Status/error 
code*
(W#16#...)

Description Remedy

7102 Warning: powerrideConfig.switchPos[].ledColor in‐
valid

Use 0...7
See LED color palette (Page 777), perform a reset of 
"enable" to read in the corrected configuration again

7103 Warning: powerrideConfig.switchPos[].vibrationIn‐
dex invalid4)

Use 0...7
Perform a reset of "enable" to read in the corrected 
configuration again

8101 Positive "preset" edge, but "presetValue"3) is greater 
than 36

Use 1...36
Reset of "preset"

8102 Positive "preset" edge, but "presetValue" is less than 1 Use 1...36
Reset of "preset"

8212 Configuration error2): "posMax" is greater than 36 Use 1...36
Reset of "enable"

8221 Configuration error: "pos100" is less than 1 Use 1...36
Reset of "enable"

8222 Configuration error: "posMax" is less than 1 Use 1...36
Reset of "enable"

8223 Configuration error: "pos100" is greater than "pos‐
Max"

Use pos100 ≤ posMax
Reset of "enable"

8231 Configuration error: "switchPos[x].value" parameter 
is outside the valid range (0 … 200%) in one or more 
data sets

Use 0...200
Correct data sets, reset of "enable"

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE
Notes regarding the table
1) If a warning occurs, the other functionality of the Powerride is not restricted.
2) If a configuration error occurs, the switchPos[1] is output for safety reasons. After eliminating configuration errors, the signal 

at the "enable" input must be set to FALSE and then back to TRUE in order to re-read the configuration data and reset the error.
3) If errors occur at the "presetValue" parameter, the "preset" input must be set to FALSE after correction and then set to TRUE 

again in order to accept the now correct "presetValue" with the positive edge.
4) The selectable vibration patterns are described in the Equipment Manual SINUMERIK ONE MCP Part 1: MCP xxxx in Chapter 

"Commissioning" in the "Vibration patterns Powerride" section.

More information
A detailed description of the signal transmission between Powerride and PLC can be found in 
the Equipment Manual SINUMERIK ONE MCP Part 1: MCP xxxx in Chapter "Commissioning" in 
the "Input images" and "Output images" sections.
For a description of the LED colors, see the "LED Color Palette (Page 777)" section.
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12.5.5.1 LED color palette
The following table shows the possible color combinations depending on the individual colors 
blue, green and red:

Combined color Blue (bit 2) Green (bit 1) Red (bit 0)
- - - -
Red - - x
Green - x -
Yellow - x x
Blue x - -
Magenta x - x
Cyan x x -
White x x x

12.5.5.2 Example: Integrating Powerride via an MCP in the startup

Requirement
The following blocks from the SINUMERIK ONE PLC Basic Program plus library are available in 
the project:
• LSINU_Powerride, LSINU_PowerrideConfig
• LSINU_DeprecatedConfigOpUnitComm, LSINU_DeprecatedConfigOpUnitCommData, 

LSINU_DeprecatedOpUnitComm
The following data types from the SINUMERIK ONE PLC Basic Program plus library are available 
in the project:
• LSINU_typePowerrideInputs, LSINU_typePowerrideOutputs, LSINU_typePowerrideConfig, 

LSINU_typePowerrideConfigPos
The following data types from the SINUMERIK ONE PLC Basic Program library are available in 
the project:
• LBP_typeModularMcpBaseInput, LBP_typeModularMcpUniversalInput, LBP_typeHandwheel
• LBP_typeModularMcpBaseOutput, LBP_typeModularMcpUniversalOutput

Integrating Powerride via an MCP in the startup
The example uses a SINUMERIK ONE MCP with two Powerride modules connected via Industrial 
Ethernet (IE). This MCP is used as second MCP.
The global data block "ModularMcpData" is available for the input and output image. This block 
is not included in the library. Using "ModularMcpData" as an example, it is shown how the input 
and output image can be mapped for a SINUMERIK ONE MCP using data types supplied in the 
libraries, and how this DB can be used. Since "ModularMcpData" is used to access input and 
output data of the SINUMERIK ONE MCP directly, this data block must be created with standard 
access (non-optimized).
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Figure 12-2 Data block: ModularMcpData
The following table shows an example of the input and output addresses:

 Byte numbers of the data
Input data "ModularMcpData".in.powerride1 and "ModularMcpData".in.powerride2
Output data "ModularMcpData".out.powerride1 and "ModularMcpData".out.powerride2

Note
The addresses of the Powerride data in the input and output image of the MCP can change with 
the firmware version. The actual address assignment is described in the Equipment Manual 
SINUMERIK ONE MCP.

The code example shows the relevant part of the call of 
"LSINU_DeprecatedConfigOpUnitComm" in the startup OB, e.g. OB100:

SCL
"LSINU_DeprecatedConfigOpUnitComm"(MCPNum:=2,
                                   MCP1In:=P#I0.0,
                                   MCP1Out:=P#Q0.0,
                                   MCP1BusAdr:=192,
                                   MCP2In:="ModularMcpData".in,
                                   MCP2Out:="ModularMcpData".out,
                                   MCP1BusAdr:=193,
                                   MCP1Stop:=FALSE,
                                   MCP2Stop:=FALSE,
                                   MCP1NotSend:=FALSE,
                                   MCP2NotSend:=FALSE,
                                   MCPBusType:=B#16#55,
                                   …
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12.5.5.3 Example: calling LSINU_Powerride

Description
The example shows the call of "LSINU_Powerride". The input and output image of the 
SINUMERIK ONE MCP must be assigned beforehand during startup and is described in the 
following example Integrating Powerride via an MCP in the startup (Page 777).
The global data block "ModularMcpData" contains the input and output image in the example. 
You can also find information on this in the Equipment Manual SINUMERIK ONE MCP.
The input and output parameters of "LSINU_Powerride" are supplied by means of the 
"PowerrideDb" data block. 

Figure 12-3 Data block: PowerrideDb
For the parameter "powerrideConfig", the configuration "configFeed" provided in the library is 
used. 
The following code shows the call of "LSINU_Powerride" in "Main [OB1]". At first 
"LSINU_DeprecatedOpUnitComm" is called. This block is used for communication with operator 
components via Industrial Ethernet. The Powerride block itself is only activated when the MCP2 
is ready ("MCP2Ready") and should not be explicitly disabled otherwise ("pr1disable")
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Code example
SCL
"LSINU_InstDeprecatedOpUnitComm"(Error => "TestDb".opUnitComm.error,
                                 Status => "TestDb".opUnitComm.status,
                                 Config:="LSINU_DeprecatedConfigOpUnitCommData");
 
"PowerrideDb".pr1enable := "LSINU_DeprecatedConfigOpUnitCommData".MCP2Ready
                            AND NOT "PowerrideDb".pr1disable;
 
"LSINU_InstPowerride1"(enable := "PowerrideDb".pr1enable,
                       preset := "PowerrideDb".pr1preset,
                       forceSwitchPos1 := "PowerrideDb".pr1forceSwitchPos1,
                       buttonColor := "PowerrideDb".pr1buttonColor,
                       presetValue := "PowerrideDb".pr1presetValue,
                       error => "PowerrideDb".pr1error,
                       buttonPressed => "PowerrideDb".pr1buttonPressed,
                       ovrFactor => "PowerrideDb".pr1ovrFactor,
                       grayCode => "PowerrideDb".pr1grayCode,
                       switchPos => "PowerrideDb".pr1switchPos,
                       status => "PowerrideDb".pr1status,
                       powerrideInputs := "ModularMcpData".in.powerride1,
                       powerrideOutputs := "ModularMcpData".out.powerride1,
                       powerrideConfig := "LSINU_PowerrideConfig".configFeed);

12.5.6 LSINU_PowerrideConfig

Description
The "LSINU_PowerrideConfig" data block contains preconfigured settings for the Powerride. You 
can transfer one of the offered configurations "configFeed" or "configSpindle" to the function 
block "LSINU_Powerride" at the parameter "powerrideConfig".
For your own user-specific configurations, create a data block using the 
"LSINU_typePowerrideConfig" type with your configuration settings.

Note
The data block "LSINU_PowerrideConfig" is overwritten during an update of the SINUMERIK 
ONE PLC Basic Program plus library.

Preconfigured settings for the Powerride
configFeed
Description Feed configuration
Data type LSINU_typePowerrideConfig
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When using this configuration, the Powerride behaves as follows:
• Position 19 corresponds to 100%.
• The maximum position is 23 and corresponds to the override factor 120%. I.e. further turning 

to the right does not increase the override factor any further.
• When position 19 is reached, there is a 500 ms delay and vibration with pattern 2.
• At position 1 (0%), the LED row is off and vibration with pattern 1 takes place.
• From position 2 to 18 (1 to 95%), the LED row is white.
• At position 19 (100%), the LED row is green.
• From position 20 to 22 (105 to 115%) the LED row is yellow.
• From position 23 (120%), the LED row is red and when position 23 is reached, vibration with 

pattern 3 takes place.
• The function "Set position 1 in case of quick counterclockwise turn (> 

"quickTurnSpeedThreshold") at the Powerride" is deactivated (see 
LSINU_typePowerrideConfig notes).

configSpindle
Description Spindle configuration
Data type LSINU_typePowerrideConfig

When using this configuration, the Powerride behaves as follows:
• Position 11 corresponds to 100%.
• The maximum position is 15 and corresponds to the override factor 120%. I.e. further turning 

to the right does not increase the override factor any further.
• When position 11 is reached, there is a 500 ms delay and vibration with pattern 2.
• At position 1 (0%), the LED row is off and vibration with pattern 1 takes place.
• From position 1 to 10 (50 to 95%), the LED row is white.
• At position 11 (100%), the LED row is green.
• From position 12 to 14 (105 to 115%), the LED row is yellow.
• From position 15 (120%), the LED row is red and when position 15 is reached, vibration with 

pattern 3 takes place.
• The function "Set position 1 in case of quick counterclockwise turn (> 

"quickTurnSpeedThreshold") at the Powerride" is deactivated (see 
LSINU_typePowerrideConfig notes).

See also
Error and status codes (Page 915)
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12.5.7 LSINU_ReadGUD

Note
The data types required for configuring are not included in the library Basic Program plus. You 
must copy these data types from the "SINUMERIK ONE STEP 7 Basic Program V6.x" library into 
your TIA Portal project (naming convention: "LBP_type*").

Function 
The function block "LSINU_ReadGUD" is used for reading global user data (GUD) in the NC or 
channel area.
For the range types, refer below to the table of the call combinations, as well as the online help 
of the NC-VAR selector.
When calling "LSINU_ReadGUD", the name of the NC variable is transferred in the form of a 
string: Parameter "Addr" = <DB name>.<S7 name>.

Request for reading NC variables
Call "LSINU_ReadGUD" with positive signal edge, parameter "Req" = 0 → 1
S7 name of the NC variable: Parameter "Addr" = <DB name>.<S7 name>
Parameters "Area", "Unit", "Index1", and "Index2": For additional information for addressing the 
variables, see the explanations in Chapter: "LSINU_ReadVar" (Page 788) and online help of the 
NC-VAR selector.
GUD variables can also be read using "LSINU_ReadVar" and written using "LSINU_WriteVar". For 
this purpose, an address token is required, which is generated on activation of parameter 
"CnvtToken" and used as a variable address when "LSINU_ReadVar" and "LSINU_WriteVar", 
parameter "Addr1"…"Addr8" = <Token> are called. If the GUD variable contains an array with 
several values, the parameter "Line1" ... "Line8" = <Index> must also be assigned the array index.

Completion of the read request
Read request successfully completed: Parameter "Done" == 1. 
Read request completed with error: "Parameter "Error" == 1, error cause in "State"

General conditions
• "LSINU_ReadGUD" has multi-instance capability.

Every call of "LSINU_ReadGUD" must be assigned a separate instance or an instance DB from 
the user area.

• Reading a GUD variable ("LSINU_ReadGUD"called with Req = 1) is only permissible in the 
cyclic part of the PLC basic program (z. B. "Main [OB1]"). If the job is not started 
("LSINU_ReadGUD" call with Req = 0), the parameters can also be written in the startup part 
of the PLC basic program ("Startup [OB100]"). The job can then be executed using the 
previously written parameters in the cyclic part of the PLC basic program (z. B. "Main [OB1]") 
by calling "LSINU_ReadGUD" with Req = 1.
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• Only capital letters may be used for the names of GUD variables.
• Reading of a GUD variable generally extends over several PLC cycles.

Call time
• Once per PLC cycle for each instance, e.g. in the main OB

Description of formal parameters
Signal Cate‐

gory
Type Value range Meaning

Req I BOOL --- Job start with positive signal edge
Addr I VARIANT "<DBName>".

<VarName>
Variable name in a variable of the type 
STRING

Area I BYTE 0, 2 NC area 0
Channel area: 2

Unit I BYTE 1, 2, ... 10 Area == NC: 1
Area == Channel: Channel number

Index1 I INT 0, 1, 2, ... 
<max. array in‐

dex>

Array index 1
For variables without array index: 0

Index2 I INT 0, 1, 2, ...
 <max. array in‐

dex>

Array index 2
For variables without 2nd array index: 0

CnvtToken I BOOL --- Activate generation of a 10-byte variable 
token

VarToken I VARIANT "<DB name>".
<S7 name>

Structure of a 10byte token (see example)

Error O BOOL --- TRUE: Negative acknowledgement of job 
or job could not be executed

Done O BOOL --- TRUE: Job successfully executed.
State O WORD --- See paragraph "Error codes"
RD I/O VARIANT  Target area for read data, e.g. DB area or bit 

memory of the same data type as the var‐
iable to be read

Error codes
State Meaning Note

WORD L   
1 Access error  
2 Error in job Incorrect compilation of Var. in a job
3 Negative acknowledgement, 

job not executable
Internal error, possible remedy: 
NC RESET

4 Data areas or data types do 
not match

Check data to be
read in RD
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State Meaning Note
WORD L   

4 Insufficient local user memo‐
ry available

The variable read is longer than specified in RD

5 Format conversion error Addr parameter must be transferred as string.
6 FIFO full Job must be repeated,

since queue is full
10 Error in addressing Unit contains value 0
11 Address of variable invalid Check addr (or variable name), area, unit
15 String more than 32 charac‐

ters
GUD variable name too long

Configuration steps
To be able to read a GUD variable, its name must be stored in a string variable. 

Flow diagram

① User: Set request, Req = 0 → 1
② "LSINU_ReadGUD": Reading successfully completed, Done = 1
③ User: IF Done == 1 THEN reset request: 1 → 0
④ "LSINU_ReadGUD": Reset job confirmation, Done = 0
⑤ User: IF Done == 0 AND Error == 0 THEN reset request Req = 1 → 0 not permissible
⑥ "LSINU_ReadGUD": Reading service completed with error, Error = 1

User: Reset request, IF Error == 1 THEN Req = 0, possible further error handling

Call example 1
Reading of a global variable from global area:
• Name "_SC_NCK_ROU_R[0]"
• Type: REAL
• Filling a 10-byte structure with the VarToken, e.g. for later use when writing the variable with 

"LSINU_WriteVar"
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Reading the GUD variables: "LSINU_ReadGUD" with instance DB "LSINU_ReadGUD_DB"
In this example, the global DB "DB_GUD" contains the name of the variable to be read, a structure 
for the "VarToken" which is filled by the call and a REAL value to take the read value.

DATA_BLOCK "DB_GUD"
VERSION : 0.1
NON_RETAIN
 VAR
 GUD_real : String
 Token_real : Struct
  SyntaxID : Byte;
  AreaUnit : Byte;
  ColIndex : Word;
  RowIndex : Word;
  BlockType : Byte;
  NumRows : Byte;
  S7Typ : Byte;
  NcLength : Byte;
 END_STRUCT;
Value_real : Real;
END_VAR
BEGIN
 GUD_real := '_SC_NCK_ROU_R';
END_DATA_BLOCK  

// Test "LSINU_ReadGUD"
// real, NC GUD 
"LSINU_ReadGUD_DB"(Req :="Tag_1", // Bool
 Addr := "DB_GUD".GUD_real,
 Area := 0, // Global GUD, from area NC
 Addr2 := "NCVAR".C1_RP_rpa11_1,
 Unit := 1,
 Index1 := 0,
 Index2 := 0,
 CnvtToken := TRUE,
 VarToken := "DB_GUD".Token_real,
 Error => "Tag_2", // Bool
 Done => "Tag_3", // Bool
 State => "Tag_4", // Word
 RD := "DB_GUD".Value_real);
In this SCL example, "LSINU_ReadGUD" is activated by setting "Tag_1". The function is executed 
without errors, i.e. "Tag_2" = false, "Tag_3" = true, "Tag_4" = 0. The "Token_real" structure in 
"DB_GUD" is filled by "LSINU_ReadGUD" as follows:
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SyntaxID = 16#82
AreaUnit = 16#01
ColIndex = 16#0002
RowIndex = 16#0000
BlockType = 16#36
NumRows = 16#01
S7Typ = 16#0F
NcLength = 16#08
The value from _SC_NCK_ROU_R[0] is written to "DB_GUD".Value_real.

Call example 2
Read a GUD variable from channel 1:
• Name "SC_CONT_NAME[0]" 
• Type: STRING[32] 
• Filling a 10-byte structure with the VarToken, e.g. for later use when writing the variable with 

"LSINU_WriteVar"
Reading the GUD variables: "LSINU_ReadGUD" with instance DB "LSINU_ReadGUD_DB"
In this example, the global DB "DB_GUD" contains the name of the variable to be read, a structure 
for the VarToken which is filled by the call and a string value to take the read value.

DATA_BLOCK "DB_GUD"
VERSION : 0.1
NON_RETAIN
 VAR
 GUD_string : String
 Token_string : Struct
  SyntaxID : Byte;
  AreaUnit : Byte;
  ColIndex : Word;
  RowIndex : Word;
  BlockType : Byte;
  NumRows : Byte;
  S7Typ : Byte;
  NcLength : Byte;
 END_STRUCT;
Value_string : String
END_VAR
BEGIN
 GUD_string := '_SC_CONT_NAME';
END_DATA_BLOCK  
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// Test "LSINU_ReadGUD"
// string, channel GUD 
"LSINU_ReadGUD_DB"(Req :="Tag_1"
, 

// Bool

 Addr := "DB_GUD".GUD_string,
 Area := 2, //channel GUD
 Unit := 1, // GUD from channel 1
 Index1 := 0, // _SC_CONT_NAME[0]
 Index2 := 0,
 CnvtToken := TRUE,
 VarToken := "DB_GUD".Token_string,
 Error => "Tag_2", // Bool
 Done => "Tag_3", // Bool
 State => "Tag_4", // Word
 RD := "DB_GUD".Value_string);
In this SCL example, "LSINU_ReadGUD" is activated by setting Tag_1. The function is executed 
without errors, i.e. "Tag_2" = false, "Tag_3" = true, "Tag_4" = 0. The "Token_string" structure in 
"DB_GUD" is filled by "LSINU_ReadGUD" as follows:
SyntaxID = 16#82
AreaUnit = 16#41
ColIndex = 16#001A
RowIndex = 16#0000
BlockType = 16#36
NumRows = 16#01
S7Typ = 16#13
NcLength = 16#8D
The value from _SC_CONT_NAME[0] is written to "DB_GUD".Value_real.

Writing the GUD variables: "LBSINU_WriteVar" with instance DB "LSINU_WriteVar_DB" 
GUD variable token from "LSINU_ReadGUD", parameter: "VarToken" to write with 
"LSINU_WriteVar", parameter "Addr1".

// Test "LSINU_WriteVar"
// 1x string
"LSINU_WriteVar_DB"(Req :="Tag_5", // Bool
 NumVar := 1,
 Addr1 := "DB_GUD".Token_string,
 Line1 := 1 // _SC_CONT_NAME[0]
 Addr2 := NULL,
 Addr3 := NULL,
 Addr4 := NULL,
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 Addr5 := NULL,
 Addr6 := NULL,
 Addr7 := NULL,
 Addr8 := NULL,
 Error => "Tag_6", // Bool
 Done => "Tag_7", // Bool
 State => "Tag_8", // Word
 SD1 := "DB_GUD".Value_string,
 SD2 := NULL,
 SD3 := NULL,
 SD4 := NULL,
 SD5 := NULL,
 SD6 := NULL,
 SD7 := NULL,
 SD8 := NULL;
In this SCL example, "LSINU_WriteVar" is activated by setting "Tag_1". VarToken 
"DB_GUD“.Token_string", previously filled with "LSINU_ReadGUD", is used. The function is 
executed without errors, i.e. "Tag_2" = false, "Tag_3" = true, "Tag_4" = 0. The value from 
"DB_GUD".Value_string is written to the variable SC_CONT_NAME[0].

Note
Parameter index 
When used in "LSINU_ReadGUD", parameter index1 starts at 0 to read SC_CONT_NAME[0]. 
Whereas, the parameter Line<n> starts at 1, in order to write SC_CONT_NAME[0] now.

12.5.8 LSINU_ReadVar

12.5.8.1 LSINU_ReadVar

Note
The data types required for configuring are not included in the library Basic Program plus. You 
must copy these data types from the "SINUMERIK ONE STEP 7 Basic Program V6.x" library into 
your TIA Portal project (naming convention: "LBP_type*").

Function
The function block "LSINU_ReadVar" reads variables from the NC area. 
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Request for reading NC variables
Call "LSINU_ReadVar" with positive signal edge: Parameter "Req" = 0 → 1
S7 names of the NC variables: Parameter "Addr1" to "Addr8" = <DB name>.<S7 name>. Unused 
addresses must be assigned "NULL".

Completion of the read request
Read request successfully completed: Parameter "NDR" == 1.
Read request completed with error: Parameter "Error" == 1, error cause in parameter "State"

Requirement
A data block to access NC variables has been generated, e.g. "ncvar [DB120]".. See also 
Generating data block to access NC variables (Page 796).
In this data block, the NC variable is specified in the parameters "Addr<x>", e.g. Addr1: = 
"ncvar".<NC-Variable>

General conditions
• "LSINU_ReadVar" has multi-instance capability.

Every call of "LSINU_ReadVar" must be assigned a separate instance or an instance DB from 
the user area.

• When channel-specific variables are read, no variables from different channels may be 
addressed via "Addr1" to "Addr8" in a "LSINU_ReadVar" call.

Note
Error case
When variables from different channels are read, an error message is output:
• "Error" == TRUE
• "State" == W#16#02

Call time
• Once per PLC cycle for each instance, e.g. in the main OB

Variable addressing
For some NC variables, it is necessary to select "Area no." and/or "Line" or "Column" in the NC VAR 
selector. 
It is possible to select a basic type, i.e. "Area no.", "Line" and "Column" are preassigned "0". The 
values of the "Area no.", "Line" and "Column" specified by the NC VAR selector are checked for a 
"0" in "LSINU_ReadVar". If an NC VAR selector value == "0", the corresponding value of the 
parameter is adopted. To do this, the parameters "Unit<n>", "Column<n>" and "Line<n>" (<n> = 
1, 2, ... - 8) must be written before "LSINU_ReadVar" is called.
The following example illustrates the use of "Area no.", "Line" and "Column" using the R-
parameters. 100 R-parameters are available for each channel. If you want to read several of these 
in its PLC program or it is not clear at the time of programming which R-parameters are actually 
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to be read during runtime, it can be very time-consuming to generate an entry for referencing 
for each R-parameter with the aid of the NC Var selector. Instead, only one entry is created for 
the variable R-parameter "Basic type".
If in the NC VAR selector, "1" is set as "Area no." and "0" specified as "Line", an entry is created for 
all R-parameters of channel 1. The Line parameter specifies which R-parameter is to read when 
"LSINU_ReadVar" is called.
If in the NC VAR selector, "0" is specified for "Area no." and for "Line", an entry is created for all R-
parameters in all channels. The "Unit" parameter specifies the channel and the "Line" parameter 
specifies the index of the R-parameter to be read when "LSINU_ReadVar" is called. Note that the 
value Index +1 must be specified as "Line" parameter:
R-parameter R[0] from channel 1: Unit = 1, Line = 1
R-parameter R[10] from channel 2: Unit = 2, Line = 11
Further explanations can also be found in the online help of the NC VAR selector.

Table 12-2 Parameter match
"LSINU_ReadVar" parameter NC VAR selector

Unit Area no.
Column Column

Line Line

Variables from different areas can be combined as follows in a call:

Table 12-3 Call combinations
Call Area

1 C[1] N B A T
2 C[2] N B A T

The same rules apply for channels 3 to 10 as for call 1 and call 2 shown in the example:
A = axis-specific data, area no. corresponds to the axis number
B = mode group data, area no. corresponds to the mode group number
C = channel data, area no. corresponds to the channel number
N = NC data, area no. is irrelevant (cannot be changed in the NC VAR selector)
T = tool management data, area no. corresponds to the TO area

Note
The number of usable variables can be less than eight, depending on the string length, when 
simultaneously reading several variables of the "String" type. This is because maximum 
230 bytes can be transferred with one call. Nothing is read and the following error message is 
output:
• "Error" == TRUE
• "State" == W#16#03 
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Description of formal parameters
Parameter Cate‐

gory
Type Value range Meaning

Req I BOOL --- Job start with positive signal edge
NumVar I INT 1 ... 8 Number of variables to be read: "Addr1" -

 "Addr8"
Addr1
Addr2
…
Addr8

I VARIANT <DB name>.
<S7 name>

Variable identifiers from NC Var selector

Unit1
Unit2
...
Unit8

I BYTE --- Area address, optional for variable address‐
ing

Column1
Column2
...
Column8

I WORD --- Column address, optional for variable ad‐
dressing

Line1
Line2
...
Line8

I WORD --- Line address, optional for variable address‐
ing

Error O BOOL --- TRUE: Negative acknowledgement of job 
or job could not be executed

NDR O BOOL --- TRUE: Job successfully executed. Data is 
available 

State O WORD --- See paragraph "Error codes"
RD1
RD2
...
RD8

I/O VARIANT --- Target area for read data, 
e.g. DB area or bit memory of the same 
data type as the variable to be read

Error codes
NC variables

State Meaning
 

Note
High 
byte 1)

Low byte

1 - 8 1 Access error The variable cannot be accessed. 
Possible causes: 
• Variable does not exist in the NCK (possibly 

machine data must first be set)
• The "Line" parameter is wrong (0 is only 

allowed for certain variables, for Word var‐
iables the parameter must be even)

0 2 Error in job Incorrect compilation of variables in a job
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State Meaning
 

Note
High 
byte 1)

Low byte

0 3 Negative acknowledgement, 
job not executable

Internal error, possible remedy: 
• Check job data
• NC reset
• Fewer string variables in one call

1 - 8 4 Insufficient local user memo‐
ry available

Data type of the read variable is greater than 
specified in "RD1" - "RD8"

1 - 8 5 Format conversion error Error on conversion of var. type 
0 6 FIFO full Job must be repeated since queue is full

1 - 8 10 Error in variable addressing "Unit" or "Column"/"Line" contains value 0
0 11 Address of variable invalid Check "Addr" (or variable name), "Area", "Unit"
0 12 NumVar == 0 Check parameter "NumVar"

1) High byte > 0 ⇒ Number of the variable in which the error occurred

Proceed as follows to read NC variables:
• Select variables with the NC VAR selector
• Save selected variables in a *.VAR file.
• Create the STL source
• Create a data block with the associated address data by integrating the STL source as external 

source in the TIA Portal project
• The name of the data block can be changed by the user as well as the S7 name contained 

therein
• Parameterization of the "LSINU_ReadVar"
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Pulse diagram

① User: Set request: Req = 0 → 1
② "LSINU_ReadVar": Reading successfully completed: NDR == 1
③ User: IF NDR == 1 THEN reset request: Req = 1 → 0
④ "LSINU_ReadVar": Reset job confirmation: NDR == 0
⑤ User: IF NDR == 0 AND Error == 0 THEN reset request Req = 1 → 0 not permissible
⑥ "LSINU_ReadVar": Reading completed with error: Error == 1

User: Reset request, IF Error == 1 THEN Req = 0, possible further error handling according to status

Call example
Read three machine data whose address data is stored in a "ncvar [DB120]".

Specification of the data
The data are selected with the "NC-Var-Selector" tool and the "ncvar [DB120]" data block is 
generated from it. See also Generating data block to access NC variables.

Area Block Name Type No. Byte S7 symbol
C[1] M MD20070 $MC_AXCONF_MACHAX_USED[1] CHAR 20070 1 C1_M_AXCONF_MA‐

CHAX_USED1
C[1] M MD20070 $MC_AXCONF_MACHAX_USED[2] CHAR 20070 1 C1_M_AXCONF_MA‐

CHAX_USED2
N M MD10000 $MN_AXCONF_MA‐

CHAX_NAME_TAB[1]
STRING 10000 1 N_M_AXCONF_MA‐

CHAX_NAME_1

Data block "ncvar" must be transferred to the PLC. The read values are written here to the 
"DB_Read", whereby this must be done for the correct type. This means that a CHAR value to be 
read must be written to a data area of the CHAR type in "DB_Read".

Parameterization of "LSINU_ReadVar" with instance DB “LSINU_ReadVar_DB”:

// Test "LSINU_ReadVar"
// 2x char, 1x string
"LSINU_ReadVar_DB"(Req :="Tag_1"
, 

 // Bool

 NumVar := 3,
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 Addr1 := "ncvar".C1_M_AXCONF_MACHAX_USED1,
 Addr2 := "ncvar".C1_M_AXCONF_MACHAX_USED2,
 Addr3 := "ncvar".N_M_AXCONF_MACHAX_NAME_1,
 Addr4 := NULL,
 Addr5 := NULL,
 Addr6 := NULL,
 Addr7 := NULL,
 Addr8 := NULL,
 Error => "Tag_2", // Bool
 NDR => "Tag_3", // Bool
 State => "Tag_4", // Word
 RD1 := "DB_Read".CharValue[0],
 RD2 := "DB_Read".CharValue[1],
 RD3 := "DB_Read".StringValue,
 RD4 := NULL,
 RD5 := NULL,
 RD6 := NULL,
 RD7 := NULL,
 RD8 := NULL;
In this SCL example, "LSINU_ReadVar" is activated by setting Tag_1. 
The function is executed without errors, i.e. "Tag_2" = false, "Tag_3" = true, "Tag_4" = 0. 
The read values are written with the correct type to the "DB_Read".

Example: Variable addressing
Reading of two R-parameters from channel 1, whose address data are stored in the data block 
"ncvar" as "Basic type". 
The R-parameter number is parameterized via parameter "Line<x>".
The R-parameter definition in data block "ncvar" is created by the "NC VAR selector":

C1_RP_rpa0_1:
 STRUCT

SYNTAX_ID : BYTE := B#16#82;
area_and_unit : BYTE := B#16#41;
column : WORD := W#16#1;
line : WORD := W#16#0; // variable addressing
block type : BYTE := B#16#15;  
NO. OF LINES : BYTE := B#16#1;
type : BYTE := B#16#F;
length : BYTE := B#16#8;
END_STRUCT;
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// Test "LSINU_ReadVar"
// R Parameter
 "LSINU_ReadVar_DB"(Req := "Tag_1", // Bool
  NumVar := 2,

 Addr1 := "ncvar".C1_RP_rpa0_0,
 Line1 := 1 // Reading R0
 Addr2 := "ncvar".C1_RP_rpa0_1,
 Line3 := 2 // Reading R1
 Addr3 := NULL,  
 Addr4 := NULL,  
 Addr5 := NULL,  
 Addr6 := NULL,  
 Addr7 := NULL,  
 Addr8 := NULL,  
 Error => "Tag_2", // Bool
 NDR => "Tag_3", // Bool
 State => "Tag_4", // Word
 RD1 := "DB_Read".RealValue[0],
 RD2 := "DB_Read".RealValue[1],

  RD3 := NULL,
  RD4 := NULL,
  RD5 := NULL,
  RD6 := NULL,
  RD7 := NULL,
  RD8 := NULL;
In this SCL example, "LSINU_ReadVar" is activated by setting "Tag_1". The function is executed 
without errors, i.e. "Tag_2" = false, "Tag_3" = true, "Tag_4" = 0. The read values are written with 
the correct type to "DB_Read".

Classification of data types
NC data type S7 data type

DOUBLE LREAL
FLOAT REAL
LONG DINT

INTEGER DINT
UINT_32 DWORD
INT_16 INT

UINT_16 WORD
UNSIGNED WORD

CHAR CHAR or BYTE
STRING STRING
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NC data type S7 data type
BOOL BOOL

DATETIME DATE_AND_TIME

Example
For example, to be able to read an NC variable of the type DOUBLE without adapting the format, 
a data area of the REAL type must be specified in the destination area "RDx" (e.g.: 
"DB_Read".RealValue).

12.5.8.2 Generating a data block for accessing NC variables
Function blocks "LSINU_ReadVar" (Page 788) and "LSINU_WriteVar" (Page 805) allow the user 
program to access NC variables. For this purpose, these function blocks require a 
correspondingly structured data block.
You have two options for generating the data block. Generation via the TIA Portal is the preferred 
option.

Creating a data block in TIA Portal
To generate a data block for accessing NC variables, proceed as follows:
1. Add a new user-defined variable table in the project navigation, e.g. under "CNC_1 > NCK > 

Configured NC variables".
2. Copy the desired entries from the "List of available NC variables" into the user-defined 

variable table.
3. Right-click on the user-defined variable table and select the command "Create PLC data 

block".
A detailed instruction may be found in the PLC manual under NC variables > Configure NC 
variables.

Creating a data block with the "NC-VAR-Selector" tool
To generate a data block for accessing NC variables, proceed as follows:
1. Open the "NC-VAR-Selector" tool.
2. Select the relevant NC variables with the "Insert in Project" button.
3. Press the "Generate" button to generate an STL source, e.g. "ncvar.awl".
4. In the project navigator of the TIA Portal, open the folder "External Sources".
5. Double-click the entry "Add new external file".
6. Select the file with the generated STL source, e.g. "ncvar.awl".

The data block generated with "NC-VAR-Selector" is imported as an external source.
7. Select shortcut menu item "Generate blocks from source" for the imported source.

A data block called, for example, "DB120 [DB120]" is generated from the imported source in 
the folder "Program Blocks".

8. Assign a symbolic name to the generated data block, e.g. "ncvar".
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12.5.9 LSINU_TransferSelData

Function
The block "LSINU_TransferSelData" exchanges data between the PLC and NC. The data are 
transferred immediately whenever the block is called, irrespective of the cyclic data exchange.
Data transfer is activated by calling the block with parameter "Enable" = TRUE.
The block provides the following functions:
• Fast data exchange NC → PLC
• Fast data exchange PLC → NC

Note
"LSINU_TransferSelData" only supports functions 3 and 4 (Funct := 3 and Funct := 4). An error 
with ErrCode = 1 is output for functions that are not supported.

Call time
• When required, in the PLC cycle, e.g. in the main-OB

Description of formal parameters
Signal Cate‐

gory
Type Value range Meaning

Enable I BOOL --- TRUE: Transfer data
Funct I BYTE 3 … 4 3: Fast data exchange, read

4: Fast data exchange, write
S7Var I VARIANT --- Depends on "Funct"
IVAR1 I INT --- Depends on "Funct"
IVAR2 I INT --- Depends on "Funct"
Error O BOOL --- TRUE: An error has occurred
ErrCode O INT --- 1: "Funct" invalid

Otherwise: Depends on "Funct"

12.5.9.1 Function 3, 4: Fast data exchange PLC-NC

General
A separate, internal data area is provided to allow the fast exchange of information between the 
NC and the PLC. This interface encompasses 10240 bytes. The structure of the data in the 
interface is freely definable.
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The data in the interface can be accessed from a NC program as follows:

$A_DBB[x] for byte Offset x=0,1,2,3 … 10239
$A_DBW[x] for word Offset x=0,2,4,6 … 10238
$A_DBD[x] for DWord Offset x=0,4,8,12 … 10236
$A_DBR[x] for Real Offset x=0,4,8,12 … 10236
All these tags use the same memory area. Index "x" represents the offset address (0 to 10239) 
in the data area. 
The same offsets are used for access from the PLC
For access from the PLC, it is recommended that the basic data types BYTE, CHAR, WORD, INT, 
DWORD, DINT or REAL are used if only one value is transferred, and arrays of these data types 
(Array of …) if multiple values are to be transferred. In principle, the data interface can be 
structured in any way (STRUCT). In this case, however, data will always be transferred byte by 
byte. Any filler bytes in the PLC program resulting from alignments and the necessity to include 
SWAP commands must be taken into account. See example 3.

Semaphore
A semaphore byte can be used to ensure consistency during data transfer. In this concept, data 
cannot be read by the other side until they have been written in full.
The semaphore byte is in the same data area (0 to 10239). Therefore, is must not lie outside the 
area that is used for the transfer of data. The read operation on the PLC must use the same 
semaphore byte as the associated write operation on the NC. The write operation on the PLC 
must use the same semaphore byte as for the associated write operation on the NC.
Furthermore, a separate semaphore byte must be used for transfer NC → PLC and transfer PLC 
→ NC. The number of usable semaphore bytes for the various read and write access operations 
is only limited by the size of the data area.
The block checks the semaphore byte before the read or write operation and writes to it when 
the read or write operation has been completed.
The semaphore mechanism must be programmed in the NC program (see below).
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Using the semaphore in the PLC
The block takes over control of and sets the semaphore byte.
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Using the semaphore in the NC
Control and setting of the semaphore byte must be performed explicitly.

Tag value ranges
Signal Cate‐

gory
Type Value range Meaning

Enable I BOOL --- TRUE: Transfer data
Funct I BYTE 3, 4 3: Fast data exchange, read

4: Fast data exchange, write
S7Var I VARIANT --- Source data area (for "Funct" := 4)

Target data area (for "Funct" := 3)
IVAR1 I INT 0 … 10239 Offset
IVAR2 I INT -1, 0 … 10239 Offset for semaphore byte 

-1: Transfer without semaphore
Error O BOOL --- TRUE: An error has occurred
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Signal Cate‐
gory

Type Value range Meaning

ErrCode O INT --- 20: Alignment error of Word/DWord/Real
21: Illegal shift offset
22: Illegal semaphore byte
23: No new data available for reading 
(semaphore)
24: New data cannot be written (sema‐
phore)
26: S7Var data area invalid (NULL)
28: S7Var points to data area > 10240 
bytes
30: S7Var shows invalid data area (<> 
NULL)

Switch between big and little endian
For the following data types, endianness is changed within the LSINU_TransferSelData if a 
variable of this type is directly parameterized at LSINU_TransferSelData.
• Word
• Array[] of Word
• Int
• Array[] of Int
• DWord
• Array[] of DWord
• Dint
• Array[] of Dint
• Real
• Array[] of Real
For other types, arrays of types, structs, etc., endianness is not changed, and this must be carried 
out in the PLC user program if this is required.
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Example 1: Read
A DWord from offset 4 is read by the PLC in the memory area for fast data exchange. Byte 0 is used 
as the semaphore.

Datatype Dword (4 Byte)

Positionsoffset 4

Semaphor

Dword

0

4

10239

Figure 12-4 Call example

PLC programming
// #tempData: DWord
// #tempError: Bool
// #tempStatus: Int
"LSINU_TransferSelData"(Enable := TRUE, // transfer data
 Funct := 3, // read from NC
 S7Var := #tempData, // tag to which data is written
 IVAR1 := 4, // read from Offset 4
 IVAR2 := 0, // semaphore in byte 0
 Error => #tempError,
 ErrCode => #tempStatus);

Note
In example 1, data type DWord is used. Here, endianness is automatically changed by 
LSINU_TransferSelData, and this does not have to be realized in the PLC user program (see also 
example 3 in this Chapter with endianness change).

Programming the NC with synchronized actions
Writing data to the PLC. Byte 0 must also be used as the semaphore.
ID=1 WHENEVER $A_DBB[0] == 0 DO $A_DBD[4] = $R1 $A_DBB[0] = 1
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Example 2: Write
Ten words from offset 8 are written to the memory area for fast data exchange. Byte 1 is used as 
the semaphore.

PLC programming
// #tempData: Array [1..10] of Word
// #tempError: Bool
// #tempStatus: Int
"LSINU_TransferSelData"(Enable := TRUE, // transfer data
 Funct := 4, // write to NC
 S7Var := #tempData, // tag from which data are read
 IVAR1 := 8, // write from offset 8
 IVAR2 := 1, // semaphore in byte 1
 Error => #tempError,
 ErrCode => #tempStatus);

NC programming using synchronized actions
Reading data from the PLC, byte 1 must also be used as the semaphore.
ID=2 WHENEVER $A_DBB[1] == 1 DO $R1 = $A_DBW[8] $R2 = $A_DBW[10] 
$A_DBB[1] = 0

Example 3: Reading using STRUCT with endianness change
In the memory area for fast data exchange, a structure for reading is used. The endianness is 
changed in the PLC user program (SWAP).

PLC programming
// #MyVar : Struct
//  first : DWord;  
//  second : Word;  
//  third : Byte;  
// END_STRUCT;
// #tempError: Bool
// #tempStatus: Int
"LSINU_TransferSelData"(Enable := TRUE, // transfer data
 Funct := 3, // read from NC
 S7Var := #MyVar, // tag to which data is written
 IVAR1 := 0, // read from offset 0
 IVAR2 := -1, // without semaphore
 Error => #tempError,
 ErrCode => #tempStatus);
  
IF NOT #tempError THEN // change endianness after reading
 MyVar.first := SWAP(MyVar.first);
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 MyVar.second:= SWAP(MyVar.second);
END_IF;  

Example 4: Reading with STRUCT
In the memory area for fast data exchange, a structure for reading is used.

NC values
$A_DBB[0] = 11, $A_DBB[1] = 22, $A_DBW[2] = B#1a2b, $A_DBD[2] = B#3c4d5e6f

PLC programming
// S7Var_Struct : Struct
//  S7Var_Byte : Byte;  
//  S7Var_Word : Word;  
//  S7Var_DInt : DWord;  
// END_STRUCT;
// #tempError: Bool
// #tempStatus: Int
"LSINU_TransferSelData"(Enable := TRUE, // transfer data
 Funct := 3, // read from NC
 S7Var := #S7Var_Struct, // structure to which data is 

written
 IVAR1 := 0, // write from offset 0
 IVAR2 := -1, // without semaphore
 Error => #tempError,
 ErrCode => #tempStatus);

After the function has been executed, the structure is filled as follows:
$A_DBB[1] → #S7Var_Struct.S7Var_Byte = 11
$A_DBW[2] → #S7Var_Struct.S7Var_Word = 16#2B1A
$A_DBD[4] → #S7Var_Struct.S7Var_DWord = 16#6F5E4D3C

$A_DBB[1] cannot be addressed symbolically in the PLC but is located in the structure as a 
filler byte between #S7Var_Struct.S7Var_Byte and #S7Var_Struct.S7Var_Word.

To transfer $A_DBW[2] and $A_DBD[4] correctly, the byte sequences must be changed in 
#S7Var_Struct.S7Var_Word and #S7Var_Struct.S7Var_DWord:
#statS7Var_Struct.S7Var_Word := 
SWAP_WORD(#statS7Var_Struct.S7Var_Word);
#statS7Var_Struct.S7Var_DWord := 
SWAP_DWORD(#statS7Var_Struct.S7Var_DWord); 
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12.5.10 LSINU_WriteVar

Note
The data types required for configuring are not included in the library Basic Program plus. You 
must copy these data types from the "SINUMERIK ONE STEP 7 Basic Program V6.x" library into 
your TIA Portal project (naming convention: "LBP_type*").

Function 
The function block "LSINU_WriteVar" writes variables from the NC area.

Request for writing NC variables
Call "LSINU_WriteVar" with positive signal edge, parameter "Req" = 0 → 1
S7 names of the NC variables: Parameter "Addr1" to "Addr8" = <DB name>.<S7 name>. Unused 
addresses must be assigned "NULL".
Variables from which the NC variable values to be written are read: 
Parameter "SD1" to "SD8" . Unused parameters "SD<n>" must be assigned "NULL".

Completion of the write request
Write request successfully completed: Parameter "Done" == 1. 
Write request completed with error: Parameter "Error" == 1, error cause in parameter "State"

Requirement
A data block to access NC variables has been generated, e.g. "ncvar [DB120]".. See also 
"Generating data block to access NC variables" (Page 796).
In this data block, the NC variable is specified in the parameters "Addr<x>", e.g. Addr1: = 
"ncvar".<NC-Variable>

General conditions
• "LSINU_WriteVar" has multi-instance capability.

Every call of "LSINU_WriteVar" must be assigned a separate instance or an instance DB from 
the user area.

• In order to define machine data and GUD without a password, the protection level of the data 
you want to access must be redefined to the lowest level.
References:
– Programming Manual NC Programming; Section "Work Preparation"

• When writing channel-specific variables, it is not permissible that variables from various 
channels are addressed when calling "LSINU_WriteVar" using "Addr1" to "Addr8".
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Note
Error case
When variables from different channels are written, an error message is output:
• "Error" == TRUE
• "State" == W#16#02

Call time
• Once per PLC cycle for each instance, e.g. in the main OB

Variable addressing
For some NC variables, it is necessary to select "Area no." and/or "Line" or "Column" in the NC VAR 
selector. It is possible to select a basic type, i.e. "Area no.", "Line" and "Column" are preassigned 
"0". The values of the "Area no.", "Line" and "Column" specified by the NC VAR selector are 
checked for a "0" in the "LSINU_WriteVar". If an NC VAR selector value == "0", the corresponding 
value of the "LSINU_WriteVar" parameter is adopted. To do this, the parameters "Unit<n>", 
"Column<n>" and "Line<n>" must be written with <n> = 1, 2, ... 8 before "LSINU_WriteVar" is 
called.
Further explanations on the use of basic types can be found in the online help of the NC VAR 
selector.

"LSINU_WriteVar"parameter NC VAR selector
Unit<xn Area no.

Column<n> Column
Line<n> Line

NC variables from different areas can be combined as follows in a call:

Call Area
1 C[1] N B A T
2 C[2] N B A T

The same rules apply for channels 3 to 10 as for call 1 and call 2 shown in the example.
A = axis-specific data, area no. corresponds to the axis number
B = mode group data, area no. corresponds to the mode group number
C = channel data, area no. corresponds to the channel number
N = NC data, area no. is irrelevant (cannot be changed in the NC VAR selector)
T = tool management data, area no. corresponds to the TO area
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Note
The number of usable variables can be less than eight, depending on the string length, when 
simultaneously writing several variables of the "String" type.
This is because maximum 230 bytes can be transferred with one call. Nothing is written and the 
following error message is output, for example:
• "Error" == TRUE
• "State" == W#16#060F (error occurred at the sixth variable, user data too long)

Description of formal parameters
Parameter Cate‐

gory
Type Value range Meaning

Req I BOOL --- Job start with positive signal edge
NumVar I INT 1 ... 8 Number of variables to be read: "Addr1" -

 "Addr8"
Addr1
Addr2
…
Addr8

I VARIANT <DB name>.
<S7 name>

Variable identifiers from NC Var selector

Unit1
Unit2
...
Unit8

I BYTE --- Area address, optional for variable address‐
ing

Column1
Column2
...
Column8

I WORD --- Column address, optional for variable ad‐
dressing

Line1
Line2
...
Line8

I WORD --- Line address, optional for variable address‐
ing

Error O BOOL --- TRUE: Negative acknowledgement of job 
or job could not be executed

Done O BOOL --- TRUE: Job successfully executed.
State O WORD --- See paragraph "Error codes"
SD1
SD2
...
SD8

I/O VARIANT --- Data to be written, 
e.g. DB area or bit memory of the same 
data type as the variable to be written
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Error codes
NC variables

State Meaning
 

Note
 High 

byte 1)
Low byte

1 - 8 1 Access error The variable cannot be accessed. 
Possible causes: 
• Variable does not exist in the NCK (possibly 

machine data must first be set)
• The "Line" parameter is wrong (0 is only 

allowed for certain variables, for Word var‐
iables the parameter must be even)

• An attempt is made to write an invalid value
0 2 Error in job Incorrect compilation of variables in a job
0 3 Negative acknowledgement, 

job not executable
Internal error, possible remedy: 
• Check job
• NC reset

1 - 8 4 Data areas or data types do 
not match or string is empty

Check data in "SD1" - "SD8"

1 - 8 5 Format conversion error Error on conversion of var. type
0 6 FIFO full Job must be repeated since queue is full

1 - 8 10 Error in variable addressing "Unit" or "Column"/"Line" contains value 0
0 11 Variable address invalid or 

variable is read-only
Check "Addr" (or variable name), "Area", "Unit"

0 12 NumVar == 0 Check parameter "NumVar"
1 - 8 15 User data too long Remedy: Write fewer variables per job or use 

shorter string variables
1) High byte > 0 ⇒ Number of the variable in which the error occurred

Configuration steps
To write NC variables, the same configuration steps are required as for reading NC variables. It 
is useful to store the address data of all NC variables to be read or written in a DB.
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Pulse diagram

① User: Set request, Req = 0 → 1
② "LSINU_WriteVar": Writing successfully completed, Done = 1
③ User: IF Done == 1 THEN reset request: 1 → 0
④ "LSINU_WriteVar": Reset job confirmation, Done = 0
⑤ User: IF Done == 0 AND Error == 0 THEN reset request Req = 1 → 0 not permissible
⑥ "LSINU_WriteVar": Writing completed with error, Error = 1

User: Reset request, IF Error == 1 THEN Req = 0, possible further error handling according to status

Call example
Write three machine data whose addresses are stored in a "ncvar [DB120]".

Specification of the data
The data are selected with the "NC-Var-Selector" tool and the "ncvar [DB120]" data block is 
generated from it. See also "Generating data block to access NC variables" (Page 796).

Area Block Name Type S7 name
C[1] RP rpa[5] REAL C1_RP_rpa5_1
C[1] RP rpa[11] REAL C1_RP_rpa11_1
C[1] RP rpa[14) REAL C1_RP_rpa14_1

Data block "ncvar" must be transferred to the PLC. The values to be written are read here from 
the "DB_Write", whereby this must be done for the correct type. This means that a REAL value to 
be written must be read from a data area of the REAL type in "DB_Write".

Call and parameterization of "LSINU_WriteVar" with instance DB LSINU_WriteVar_DB
In this SCL example, "LSINU_WriteVar" is activated with instance DB LSINU_WriteVar_DB by 
setting "Tag_1". The function is executed without errors, i.e. "Tag_2" = false, "Tag_3" = true, 
"Tag_4" = 0. The values from "DB_Write" are written to the corresponding R-parameters.

Parameterization of "LSINU_WriteVar" with instance DB “LSINU_WriteVar_DB”:

// Test "LSINU_WriteVar"
// 3x real
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"LSINU_WriteVar_DB"(Req :="Tag_1
",

 // Bool

 NumVar := 3,
 Addr1 := "ncvar".C1_RP_rpa5_1,
 Addr2 := "ncvar".C1_RP_rpa11_1,
 Addr3 := "ncvar".C1_RP_rpa14_1,
 Addr4 := NULL,
 Addr5 := NULL,
 Addr6 := NULL,
 Addr7 := NULL,
 Addr8 := NULL,
 Error => "Tag_2", // Bool
 Done => "Tag_3", // Bool
 State => "Tag_4", // Word
 SD1 := "DB_Write".RealValue[0],
 SD2 := "DB_Write".RealValue[1],
 SD3 := "DB_Write".RealValue[2],
 SD4 := NULL,
 SD5 := NULL,
 SD6 := NULL,
 SD7 := NULL,
 SD8 := NULL;
In this SCL example, "LSINU_WriteVar" is activated by setting "Tag_1".
The function is executed without errors, i.e. "Tag_2" = false, "Tag_3" = true, "Tag_4" = 0. 
The values from "DB_Write“ are written to the corresponding R-parameters.

Example: Variable addressing
In contrast to the previous example, the address data of the R-parameters from channel 1 are 
only stored as basic type in the "ncvar". The R-parameter number is parameterized via the 
parameter Line<n>.
The R-parameter definition in "ncvar" is created by the "NC VAR selector":

C1_RP_rpa0_1:
STRUCT
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 SYNTAX_ID : BYTE := B#16#82;
area_and_unit : BYTE := B#16#41;
column : WORD := W#16#1;
line : WORD := W#16#0; // variable addressing
block type : BYTE := B#16#15;
NO. OF LINES : BYTE := B#16#1;
type : BYTE := B#16#F;
length : BYTE := B#16#8;
END_STRUCT ;  

// Test "LSINU_WriteVar"
// 3x real, variabel adressiert
"LSINU_WriteVar_DB"(Req :="Tag_1
", 

 // Bool

 NumVar := 3,
 Addr1 := "ncvar".C1_RP_rpa0_1,
 Line1 := 5,
 Addr2 := "ncvar".C1_RP_rpa0_1,
 Line2 := 11,
 Addr3 := "ncvar".C1_RP_rpa0_1,
 Line3 := 14,
 Addr4 := NULL,
 Addr5 := NULL,
 Addr6 := NULL,
 Addr7 := NULL,
 Addr8 := NULL,
 Error => "Tag_2", // Bool
 NDR => "Tag_3", // Bool
 State => "Tag_4", // Word
 SD1 := "DB_Write".RealValue[0],
 SD2 := "DB_Write".RealValue[1],
 SD3 := "DB_Write".RealValue,
 SD4 := NULL,
 SD5 := NULL,
 SD6 := NULL,
 SD7 := NULL,
 SD8 := NULL;
In this SCL example, "LSINU_WriteVar" is activated by setting "Tag_1". 
The function is executed without errors, i.e. "Tag_2" = false, "Tag_3" = true, "Tag_4" = 0.
The values from "DB_Write" are written to the corresponding R-parameters.
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12.5.11 SINU_AsyncTransfer

Description
The block reports changed positions of tools or magazines without a task from NCK. Multiple 
messages can be executed simultaneously using different instances of this block.
A message that has been started cannot be cancelled. Changes to the parameters are not 
permitted after the message has been started.

Call time
• Once per PLC cycle for each instance, e.g. in the main OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
execute Input Bool TRUE: Starts the message to NCK. May only be reset if "done" or 

"error" has been output.
toolSourceMaga‐
zine

Input Int Magazine and location number of the previous position of the tool 
or the magazine to be positioned.

toolSourceLoca‐
tion

Input Int

toolTargetMaga‐
zine

Input Int Magazine and location number of the current position of the tool 
or where to position a magazine.

toolTargetLoca‐
tion

Input Int

multitoolTarget‐
Location

Input Int Position within the multitool;
0 if no multitool

fixedLocation Input Bool TRUE: Perform location reservation for the tool when the tool is 
transported from a real magazine to a buffer.

ackStatus Input UInt 1: Transport of a tool
5: Positioning a magazine

toaUnit InOut NCK_typeToaUnit Registered TOA unit instance to which the changed positions are 
to be reported

busy Output Bool TRUE: Message of the positions is executed, do not reset "execute"
done Output Bool TRUE: Signaling of the positions has been successfully completed, 

"execute" can be reset
error Output Bool TRUE: An error has occurred, "execute" can be reset
status Output Word Status number when the message is being executed.

Error code if an error occurred.
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Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7001 Waiting for free interface to the NCK. -
7002 Message sent to NCK, waiting for response. -
8005 The TOA unit instance is not registered. Register TOA unit with "SINU_RegisterToaUnit" be‐

fore use.
19xx Alarms of the NCK Error codes passed on from the NCK regarding the 

tool management transfer.
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
Error and status codes (Page 915)

12.5.12 SINU_CompleteRegistration

Description
The information about all registered instances is made available to the HMI in the global data 
block "LSINU_Hmi". For the interface signals to be available to the SINUMERIK Operate HMI, you 
must create a global data block in the project with the name "LSINU_Hmi" of data type 
"NCK_typeHmi". Other names and data types are not permissible.
The function must be called after registration has been completed for all instances.

Call time
• Once after all registrations when the PLC runs up, e.g. in the startup OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
hmi InOut NCK_typeHmi "LSINU_Hmi" HMI data block
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred
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Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
8201 The name of the data block at the parameter "hmi" is 

not allowed.
Use "LSINU_Hmi" as the name for the HMI data block.

8401 Not all instance names could be transferred to the 
HMI due to insufficient memory.

Use shorter names for registered instances.

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

12.5.13 SINU_CtrlStarDelta

Description
The function block is used for star-delta changeover of a spindle. The function block switches 
between two created motor data sets (<Axis>.drive.out.motorDataSetSelection) depending on 
the "deltaOn" input value.
The motor data sets are checked for validity at the start of the changeover 
(<Axis>.drive.in.numberOfDriveDataSetsValid). The spindle used must be parameterized in the 
NC as a spindle, activated, and registered ("SINU_Register") by the PLC user program. If these 
conditions are fulfilled, first the interface bit <Axis>.drive.out.motorChangeoverDone and then 
both outputs "star" and "delta" are set to FALSE during a changeover process.
After a parameterized changeover time "timeValue", star or delta operation is set and after the 
changeover time has elapsed again, the pulses are enabled again 
(<Axis>.drive.in.pulsesEnabled).

General step of a changeover
1. Set <Axis>.drive.in.pulsesEnabled to FALSE.
2. Set the outputs "star" and "delta" to FALSE.
3. Select the star or delta contactor, depending on the "deltaOn" input.
4. Set <Axis>.drive.out.motorChangeoverDone and <Axis>.drive.in.pulsesEnabled to TRUE.
The exact signal flow can be found in the pulse diagram.

Note
If the "enabled" input assumes the value FALSE during a changeover process, an active 
changeover process is still executed and processing of the block is then terminated. The outputs 
"star", "delta" and the interface signals keep their last state despite enabled = FALSE. 
If an error occurs during a changeover operation, machining is aborted immediately and the 
operation is not terminated. The spindle is in an undefined state. Correct the error before 
starting a new changeover process.
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Call time
• Once per PLC cycle for each instance, e.g. in the main OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
enable Input Bool TRUE: Set input so that block is processed
deltaOn Input Bool Star-delta switchover

• Star = 0
• Delta = 1

timeValue Input Time Changeover time (value range: 0, 50 ms, ...)
Configured Internally effective

0 100 ms
< 50 ms 50 ms
≥ 50 ms Configured value in ms

busy Output Bool TRUE: Changeover process active
valid Output Bool TRUE: Block is being processed, no error
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred
star Output Bool TRUE: Control of the star contactor
delta Output Bool TRUE: Control of the delta contactor
spindle InOut NCK_typeAxis Spindle/axis instance to be updated
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Pulse diagram

Figure 12-5 Signal diagram changeover star-delta SINU_CtrlStarDelta

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7000 Function not executed because enable = FALSE -
7110 No valid drive data sets in the startup Wait until drives are ready (<Axis>.drive.in.ready = 

TRUE)
7111 Changeover process Step 1 -
7112 Changeover process Step 2 -
7113 Changeover process Step 3 -
7114 Changeover process Step 4 -
7121 Changeover process Step 1 last execution (enable = 

FALSE)
-

7122 Changeover process Step 2 last execution (enable = 
FALSE)

-

7123 Changeover process Step 3 last execution (enable = 
FALSE)

-
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Status/error 
code*
(W#16#...)

Description Remedy

7124 Changeover process Step 4 last execution (enable = 
FALSE)

-

8001 Invalid/wrong instance Connect the block at the parameter "spindle" with the 
correct instance.

8004 The desired axis is not active. Activate the machine axis.
8005 The instance is not registered. Register the machine axis.
8110 The transferred axis is not a spindle. Define the transferred axis at the parameter "spindle" 

as spindle (MD35000 = 1).
8111 No valid drive data sets (<Axis>.drive.in.numberOf‐

DriveDataSetsValid)
Enter valid motor data sets in the drive parameters. 

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

Note
If one of the errors 8001, 8005 or 8111 occurs during a changeover process, the process is 
interrupted. The changeover process is continued at the same point after the error that occurred 
has been corrected.

Example
The transferred instance "NckInst".SP is assigned to the spindle SP. "DB_StarDelta" is a global DB 
in the example, in which the data for the connection of the input and output parameters are 
stored.

SCL
// Call SINU_CtrlStarDelta
"inst_SINU_CtrlStarDelta"(enable:="DB_StarDelta".enable,
                          deltaOn:="DB_StarDelta".YDelta,
                          timeValue:=T#500ms,
                          busy=>"DB_StarDelta".busy,
                          valid=>"DB_StarDelta".valid,
                          error=>"DB_StarDelta".error,
                          status=>"DB_StarDelta".status,
                          star=>"DB_StarDelta".StarRelay,
                          delta=>"DB_StarDelta".DeltaRelay,
                          spindle:="NckInst".SP);
 

See also
Error and status codes (Page 915)
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12.5.14 SINU_Init

Description
Initializes the basic program when starting. 
The block initializes the basic program and must be called once before calling all functions of the 
basic program (e.g. registration of instances). 

Call time
• Once when the PLC runs up, e.g. at the beginning of the startup OB

Note
Recommendation
"SINU_Init" should be called at the beginning of the startup OB before all other blocks.

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
error Output Bool TRUE: An error has occurred
status Output Word Error number if an error occurred

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
800F Initialization of another basic program has already 

taken place.
Make sure that there is no call of "LBP_ConfigBP" 
when using the PLC Basic Program plus.

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
Error and status codes (Page 915)
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12.5.15 SINU_NcAssignInterrupt

Description
The block assigns an interrupt to an NC program based on an interrupt number and a priority in 
the specified channel.
The call is only permissible in the RESET state of the specified channel.
It is not possible to change parameters after a task has been started. Once a job has been started, 
it cannot be canceled via the block.
Several jobs can be simultaneously started if a dedicated instance is used for each job.
The assignment of the interrupt remains up to the next warm restart or until the assignment is 
explicitly deleted (by calling with parameter progPath := '').

Note
More information
For details to specify the NC program at parameter "progPath", see Programming Manual NC 
Programming in section "Work preparation" > "File and program management" > "Program 
memory".

After the assignment, the interrupt from the PLC can be started with instruction 
"SINU_RequestAsup", using the same interrupt number and the same NC channel.

NC commands
A call of the block corresponds to the following NC commands:
• SETINT
• SETINT LIFTFAST with parameter liftFast := TRUE
• SETINT BLSYNC with parameter blockSync := TRUE
• CLRINT with parameter progPath := ''
• or the PI service

ASUB

Call time
• Once per PLC cycle for each instance, e.g. in the main OB
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Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
execute Input Bool TRUE: Start job
progPath Input String complete path of the NC program

Additional information:
Programming Manual NC Programming in Section "Work prepa‐
ration" > "File and program management" > "Program memory "
'' (empty path): Deleting assignments
Example: "/_N_MPF_DIR/_N_MYPROG_MPF"

interruptNumber Input USInt 1..32: Interrupt number
priority Input USInt 1..128: Priority, 1 is the highest priority
liftFast Input Bool TRUE: Fast retraction from the contour
blockSync Input Bool TRUE: The NC program in "progPath" should start with the next 

block change after the interrupt was initiated
chan InOut NCK_typeChan Registered instance of the NCK channel in which the interrupt 

should be assigned.
busy Output Bool TRUE: Job is executed
done Output Bool TRUE: Job has been successfully completed, "execute" can be reset
error Output Bool TRUE: An error has occurred, "execute" can be reset
status Output Word Status number when the task is executed.

Error number if an error occurred.

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7001 Waiting for free interface to the NCK. -
7002 Task sent to NCK, waiting for response -
7005 Task sent to NCK, waiting for completion. -
8005 Channel instance is not registered. First register a channel instance
8017 New job was started before the active job is comple‐

ted
Only set "execute" back to TRUE once the active job 
has been completed

820a Parameter too long Use a shorter path at parameter "progPath"
820b Program not found, or channel is not in the RESET 

state
Using the correct path and program name to an ex‐
isting NC program and reset the channel

820c Parameter outside the valid range Observe the valid value ranges of the parameters
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE
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Example: Assign interrupt
In the channel for registered instance "Chan1", interrupt 5 with priority 2 should be assigned to 
NC program MYPROG.SPF. This is performed after the static variable #statExecute := TRUE has 
been set.
The feedback is saved in temporary variables #tempBusy, #tempDone, #tempError and 
#tempStatus.

SCL
// SINU_NcAssignInterrupt_Instance : SINU_NcAssignInterrupt
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
 
#SINU_NcAssignInterrupt_Instance(execute := #statExecute,
                                 interruptNumber := 5,
                                 priority := 2,
                                 liftFast := FALSE,
                                 blockSync := FALSE,
                                 progPath := '/_N_SPF_DIR/_N_MYPROG_SPF',
                                 busy => #tempBusy,
                                 done => #tempDone,
                                 error => #tempError,
                                 status => #tempStatus,
                                 chan := "Chan1");
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

Example: Dynamically assign an interrupt to an NC program
In the channel for registered instance "Chan1", interrupt 24 with priority 10 should be assigned 
to the NC program in variable #myProg, which is located in directory #myDir. This is performed 
after the static variable #statExecute := TRUE has been set.
The complete program path is combined using function CONCAT().
The feedback is saved in temporary variables #tempBusy, #tempDone, #tempError and 
#tempStatus.

SCL
// SINU_NcAssignInterrupt_Instance : SINU_NcAssignInterrupt
// myDir : String
// myProg : String
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
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SCL
#myDir := '_N_MPF_DIR';
#myProg := '_N_MYPROG_MPF';
 
#SINU_NcAssignInterrupt_Instance(
    execute := #statExecute,
    interruptNumber := 24,
    priority := 10,
    liftFast := FALSE,
    blockSync := FALSE,
    progPath := CONCAT(IN1 := '/', IN2 := #myDir, IN3 := '/', IN4 := #myProg),
    busy => #tempBusy,
    done => #tempDone,
    error => #tempError,
    status => #tempStatus,
    chan := "Chan1");
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

More information
• SINU_RequestAsup (Page 886)
• Programming Manual NC Programming in Section "Work preparation" > "File and program 

management" > "Program memory "

12.5.16 SINU_NcCreateCuttingEdge

Description
The block creates a cutting edge with the next free D number for the tool with the T number in 
the specified TOA unit. The block signals an error if there is no tool with this T number in the TOA 
unit.
It is not possible to change parameters after a task has been started. Once a job has been started, 
it cannot be canceled via the block.
Several jobs can be simultaneously started if a dedicated instance is used for each job.

NC commands
The block call corresponds to PI service:
• CREACE

Call time
• Once per PLC cycle for each instance, e.g. in the main OB
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Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
execute Input Bool TRUE: Start job
tool Input UInt 1..32000: T number of tool
toaUnit InOut NCK_typeToaUnit Registered instance of the TOA unit in which the tool should be 

created
busy Output Bool TRUE: Job is executed
done Output Bool TRUE: Job has been successfully completed, "execute" can be reset
error Output Bool TRUE: An error has occurred, "execute" can be reset
status Output Word Status number when the task is executed.

Error number if an error occurred.

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7001 Waiting for free interface to the NCK. -
7002 Task sent to NCK, waiting for response -
7005 Task sent to NCK, waiting for completion. -
8005 TOA instance is not registered. First register a TOA instance
8017 New job was started before the active job is comple‐

ted
Only set "execute" back to TRUE once the active job 
has been completed

820b Tool with T number does not exist Use existing T number
820c Invalid value for T number Observe the valid value ranges of the T number
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

Example: Create cutting edge
In the TOA unit for registered instance "Toa1", a new cutting edge should be created for tool with 
T number 42. This is performed after the static variable #statExecute := TRUE has been set.
The feedback is saved in temporary variables #tempBusy, #tempDone, #tempError and 
#tempStatus.

SCL
// SINU_NcCreateCuttingEdge_Instance : SINU_NcCreateCuttingEdge
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
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SCL
#SINU_NcCreateCuttingEdge_Instance(execute := #statExecute,
                            tool := 42,              // T number
                            busy => #tempBusy,
                            done => #tempDone,
                            error => #tempError,
                            status => #tempStatus,
                            toaUnit := "Toa1");
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

12.5.17 SINU_NcCreateTool

Description
The block creates a tool based on the T number in the specified TOA unit. The block signals error 
16#820b if there is already a tool with this T number in the TOA unit.
It is not possible to change parameters after a task has been started. Once a job has been started, 
it cannot be canceled via the block.
Several jobs can be simultaneously started if a dedicated instance is used for each job.

NC commands
The block call corresponds to PI service:
• CREATO

Call time
• Once per PLC cycle for each instance, e.g. in the main OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
execute Input Bool TRUE: Start job
tool Input UInt 1..32000: T number of new tool
toaUnit InOut NCK_typeToaUnit Registered instance of the TOA unit in which the tool should be 

created
busy Output Bool TRUE: Job is executed
done Output Bool TRUE: Job has been successfully completed, "execute" can be reset
error Output Bool TRUE: An error has occurred, "execute" can be reset
status Output Word Status number when the task is executed.

Error number if an error occurred.
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Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7001 Waiting for free interface to the NCK. -
7002 Task sent to NCK, waiting for response -
7005 Task sent to NCK, waiting for completion. -
8005 TOA instance is not registered. First register a TOA instance
8017 New job was started before the active job is comple‐

ted
Only set "execute" back to TRUE once the active job 
has been completed

820b T number already exists Use another T number
820c Invalid value for T number Observe the valid value ranges of the T number
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

Example: Creating a tool
In the TOA unit for registered instance "Toa1", a new tool with T number 42 should be created. 
This happens after the static variable #statExecute := TRUE has been set.
The feedback is saved in temporary variables #tempBusy, #tempDone, #tempError and 
#tempStatus.

SCL
// SINU_NcCreateTool_Instance : SINU_NcCreateTool
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
 
#SINU_NcCreateTool_Instance(execute := #statExecute,
                            tool := 42,              // T number
                            busy => #tempBusy,
                            done => #tempDone,
                            error => #tempError,
                            status => #tempStatus,
                            toaUnit := "Toa1");
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;
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12.5.18 SINU_NcCreateToolByName

Description
The block creates a tool based on the tool identifier in the specified TOA unit. In addition, a T 
number and a Duplo number can be specified.
The block signals an error if there is already a tool with this T number in the TOA unit. After 
successful execution, the T number of the newly created tool is located in NC variable 
"TnumWZV".

Note
Before executing the block, to protect NC variable TnumWZV, the associated semaphore must be 
set:
• Instruction "SINU_NcSetSemaphore" with semaphore number:= 1 and testAndSet := TRUE
The associated semaphore must be reset after reading NC variable TnumWZV:
• Instruction SINU_NcSetSemaphore with semaphore number:= 1 and testAndSet := FALSE
If the block signals an error when being executed, the procedure can be repeated with a 
semaphore that is still set. The semaphore must be reset if the execution is not repeated.

It is not possible to change parameters after a task has been started. Once a job has been started, 
it cannot be canceled via the block.
Several jobs can be simultaneously started if a dedicated instance is used for each job.

NC commands
The block call corresponds to PI service:
• TMCRTO

Call time
• Once per PLC cycle for each instance, e.g. in the main OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
execute Input Bool TRUE: Start job
toolName Input String Tool identifier of the new tool, max. 31 characters
toolNumber Input Int 1..32000: T number of new tool

-1: T number assigned by the NC
duploNumber Input Int 1..32000: Duplo number of the new tool

-1: Duplo number is assigned by the NC
toaUnit InOut NCK_typeToaUnit Registered instance of the TOA unit in which the tool should be 

created
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Parameter Declaration Data type Description
busy Output Bool TRUE: Job is executed, do not reset "execute"
done Output Bool TRUE: Job has been successfully completed, "execute" can be reset
error Output Bool TRUE: An error has occurred, "execute" can be reset
status Output Word Status number when the task is executed.

Error number if an error occurred.

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7001 Waiting for free interface to the NCK. -
7002 Task sent to NCK, waiting for response -
7005 Task sent to NCK, waiting for completion. -
8005 TOA instance is not registered. First register a TOA instance
8017 New job was started before the active job is comple‐

ted
Only set "execute" back to TRUE once the active job 
has been completed

820b Tool with the T number or duplo number already ex‐
ists

Use another T number or another duplo number

820c Invalid value for parameter Observe the valid value ranges of the parameters
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

Example: Creating a tool
In the TOA unit for registered instance "Toa1", a new tool "MYTOOL" should be created. This is 
performed after the static variable #statExecute := TRUE has been set.
The feedback is saved in temporary variables #tempBusy, #tempDone, #tempError and 
#tempStatus.

SCL
// SINU_NcCreateToolByName_Instance : SINU_NcCreateToolByName
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
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SCL
#SINU_NcCreateToolByName_Instance(execute := #statExecute,
                                  toolName := 'MYTOOL',
                                  toolNumber := -1,
                                  duploNumber := -1,
                                  busy => #tempBusy,
                                  done => #tempDone,
                                  error => #tempError,
                                  status => #tempStatus,
                                  toaUnit := "Toa1");
 
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

More information
• SINU_NcSetSemaphore (Page 845)

12.5.19 SINU_NcDeleteTool

Description
The block deletes the tool with the T number and all associated cutting edges in the specified 
TOA unit. The block signals an error if there is no tool with this T number in the TOA unit.
It is not possible to change parameters after a task has been started. Once a job has been started, 
it cannot be canceled via the block.
Several jobs can be simultaneously started if a dedicated instance is used for each job.

NC commands
The block call corresponds to PI service:
• DELETO

Call time
• Once per PLC cycle for each instance, e.g. in the main OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
execute Input Bool TRUE: Start job
tool Input UInt 1..32000: T number of tool
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Parameter Declaration Data type Description
toaUnit InOut NCK_typeToaUnit Registered instance of the TOA unit in which the tool should be 

deleted
busy Output Bool TRUE: Job is executed
done Output Bool TRUE: Job has been successfully completed, "execute" can be reset
error Output Bool TRUE: An error has occurred, "execute" can be reset
status Output Word Status number when the task is executed.

Error number if an error occurred.

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7001 Waiting for free interface to the NCK. -
7002 Task sent to NCK, waiting for response -
7005 Task sent to NCK, waiting for completion. -
8005 TOA instance is not registered. First register a TOA instance
8017 New job was started before the active job is comple‐

ted
Only set "execute" back to TRUE once the active job 
has been completed

820b Tool with T number does not exist Use existing T number
820c Invalid value for T number Observe the valid value ranges of the T number
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

Example: Delete tool
In the TOA unit for registered instance "Toa1", the tool with T number 42 should be deleted. This 
is performed after the static variable #statExecute := TRUE has been set.
The feedback is saved in temporary variables #tempBusy, #tempDone, #tempError and 
#tempStatus.

SCL
// SINU_NcDeleteTool_Instance : SINU_NcDeleteTool
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
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SCL
#SINU_NcDeleteTool_Instance(execute := #statExecute,
                            tool := 42,              // T number
                            busy => #tempBusy,
                            done => #tempDone,
                            error => #tempError,
                            status => #tempStatus,
                            toaUnit := "Toa1");
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

12.5.20 SINU_NcLogin

Description
The block transfers the specified password to the NC, and activates the corresponding NCK 
access level.

NOTICE
Visibility of the password in the PLC project
To use the block, you must save the password for the NCK access level in the PLC program. This 
means that everybody who has access to the PLC program can see the password for the NCK 
access level.

The password comprises at least 8 characters. For shorter passwords, the string can be 
supplemented with empty spaces to reach 8 characters. Under certain circumstances, standard 
passwords and passwords that do not comply with security specifications are not accepted, even 
if they belong to an NCK access level.
It is not possible to change parameters after a task has been started. Once a job has been started, 
it cannot be canceled via the block. 
Instruction "SINU_NcLogout" is available to reset an NCK access level and the last password that 
was set.

NC commands
The block call corresponds to PI service:
• LOGIN

Call time
• Once per PLC cycle for each instance, e.g. in the main OB
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Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
execute Input Bool TRUE: Start job
password Input String Password for the required NCK access level
busy Output Bool TRUE: Job is executed
done Output Bool TRUE: Job has been successfully completed, "execute" can be reset
error Output Bool TRUE: An error has occurred, "execute" can be reset
status Output Word Status number when the task is executed.

Error number if an error occurred.

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7001 Waiting for free interface to the NCK. -
7002 Task sent to NCK, waiting for response -
7005 Task sent to NCK, waiting for completion. -
8017 New job was started before the active job is comple‐

ted
Only set "execute" back to TRUE once the active job 
has been completed

820a Parameter too long Use a shorter password
820b Password not correct. Use a correct and strong password
820c Parameter outside the valid range Observe the valid value ranges of the parameters
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

Example: Password transferred
Password "MeinKennwort.42" is transferred to the NC. This happens after the static variable 
#statExecute := TRUE has been set.
The feedback is saved in temporary variables #tempBusy, #tempDone, #tempError and 
#tempStatus.

SCL
// SINU_NcLogin_Instance : SINU_NcLogin
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
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SCL
#SINU_NcLogin_Instance(execute := #statExecute,
                       password := 'MeinKennwort.42',
                       busy => #tempBusy,
                       done => #tempDone,
                       error => #tempError,
                       status => #tempStatus);
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

More information
• SINU_NcLogout (Page 832)

12.5.21 SINU_NcLogout

Description
The block resets the password last transferred to the NC, and therefore also the corresponding 
NCK access level.
Once a job has been started, it cannot be canceled via the block. 
Instruction "SINU_NcLogin" is available to set a new NCK access level using a password.

NC commands
The block call corresponds to PI service:
• LOGOUT

Call time
• Once per PLC cycle for each instance, e.g. in the main OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
execute Input Bool TRUE: Start job
busy Output Bool TRUE: Job is executed
done Output Bool TRUE: Job has been successfully completed, "execute" can be reset
error Output Bool TRUE: An error has occurred, "execute" can be reset
status Output Word Status number when the task is executed.

Error number if an error occurred.
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Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7001 Waiting for free interface to the NCK. -
7002 Task sent to NCK, waiting for response -
7005 Task sent to NCK, waiting for completion. -
8017 New job was started before the active job is comple‐

ted
Only set "execute" back to TRUE once the active job 
has been completed

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

Example: Password transferred
The current access level and the associated password should be reset in the NC. This is realized 
after a static variable #statExecute := TRUE is set.
The feedback is saved in temporary variables #tempBusy, #tempDone, #tempError and 
#tempStatus.

SCL
// SINU_NcLogout_Instance : SINU_NcLogout
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
 
#SINU_NcLogout_Instance(execute := #statExecute,
                       busy => #tempBusy,
                       done => #tempDone,
                       error => #tempError,
                       status => #tempStatus);
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

More information
• SINU_NcLogin (Page 830)
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12.5.22 SINU_NcMoveTool

Description
The block is used to load, unload and relocate tools in the specified TOA unit. The tool can be 
specified either with T number or using the magazine and location number where the tool is 
located.
The target position for the tool is specified using the magazine and location numbers. An empty 
location search is performed if no specific target position is specified.

Note
Before executing the block, the associated semaphore must be set to protect against competing 
access operations:
• Instruction "SINU_NcSetSemaphore" with semaphore number:= 3 and testAndSet := TRUE
The associated semaphore must be reset after execution: 
• Instruction "SINU_NcSetSemaphore" with semaphore number:= 3 and testAndSet := FALSE

It is not possible to change parameters after a task has been started. Once a job has been started, 
it cannot be canceled via the block.
Several jobs can be simultaneously started if a dedicated instance is used for each job.

NC commands
The block call corresponds to PI service:
• TMMVTL

Call time
• Once per PLC cycle for each instance, e.g. in the main OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
execute Input Bool TRUE: Start job
tool Input UInt 1..32000: T number of tool

-1: Tool is defined based on toolSourceMagazine and toolSource‐
Location

toolSourceMaga‐
zine

Input Int Magazine number of the current tool position
-1: T number of the tool is taken into account in parameter tool

toolSourceLoca‐
tion

Input Int Location number of the current tool position
-1: T number of the tool is taken into account in parameter tool

toolTargetMaga‐
zine

Input Int Magazine number of the target position for the tool
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Parameter Declaration Data type Description
toolTargetLoca‐
tion

Input Int Location number of the target position of the tool
-1: a search is made for an empty location in the magazine that is 
then used

toaUnit InOut NCK_typeToaUnit Registered instance of the TOA unit in which the tool should be 
moved

busy Output Bool TRUE: Job is executed
done Output Bool TRUE: Job has been successfully completed, "execute" can be reset
error Output Bool TRUE: An error has occurred, "execute" can be reset
status Output Word Status number when the task is executed.

Error number if an error occurred.

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7001 Waiting for free interface to the NCK. -
7002 Task sent to NCK, waiting for response -
7005 Task sent to NCK, waiting for completion. -
8005 TOA instance is not registered. First register a TOA instance
8017 New job was started before the active job is comple‐

ted
Only set "execute" back to TRUE once the active job 
has been completed

820c Invalid value for parameter Observe the valid value ranges of the parameters
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

Example: Unload
In the TOA unit for registered instance "Toa1", the tool with T number 42 should be moved to the 
loading station (magazine 9999, location 1) for unloading. This is performed after the static 
variable #statExecute := TRUE has been set.
The feedback is saved in temporary variables #tempBusy, #tempDone, #tempError and 
#tempStatus.

SCL
// SINU_NcMoveTool_Instance : SINU_NcMoveTool
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
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SCL
#SINU_NcMoveTool_Instance(execute := #statExecute,
                          tool := 42,               // T number
                          toolSourceMagazine := -1, // unique as a result of the T number
                          toolSourceLocation := -1, // unique as a result of the T number
                          toolTargetMagazine := 9999,
                          toolTargetLocation := 1,          
                          busy => #tempBusy,
                          done => #tempDone,
                          status => #tempStatus,
                          toaUnit := "Toa1");
 
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

Example: Relocating
In the TOA unit for registered instance "Toa1", the tool in magazine 1 should be moved from 
location 5 to location 8. This is performed after the static variable #statExecute := TRUE has been 
set.
The feedback is saved in temporary variables #tempBusy, #tempDone, #tempError and 
#tempStatus.

SCL
// SINU_NcMoveTool_Instance : SINU_NcMoveTool
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
 
#SINU_NcMoveTool_Instance(execute := #statExecute,
                          tool := -1,              // not a T number,
                          toolSourceMagazine := 1, // use magazine and
                          toolSourceLocation := 5, // location
                          toolTargetMagazine := 1,
                          toolTargetLocation := 8,          
                          busy => #tempBusy,
                          done => #tempDone,
                          error => #tempError,
                          status => #tempStatus,
                          toaUnit := "Toa1");
 
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;
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More information
• SINU_NcSetSemaphore (Page 845)

12.5.23 SINU_NcSearchLoadingLocation

Description
The block performs an empty location search to load a tool with T number in the specified TOA 
unit.
After successful execution, the magazine number is located in NC variable magCMCmdPar1, and 
the location number in magCMCmdPar2, which can be used as target position to load the tool.
The block signals error 16#820b if no appropriate target location was found for the tool.

Note
Before executing the block, the associated semaphore must be set to protect NC variables 
magCMCmdPar1 and magCMCmdPar2:
• Instruction "SINU_NcSetSemaphore" with semaphore number:= 2 and testAndSet := TRUE
The associated semaphore must be reset after reading NC variables magCMCmdPar1 and 
magCMCmdPar2:
• Instruction "SINU_NcSetSemaphore" with semaphore number:= 2 and testAndSet := FALSE
If the block signals an error before being executed, the procedure can be repeated with a 
semaphore that remains set. The semaphore must be reset if the execution is not repeated.

It is not possible to change parameters after a task has been started. Once a job has been started, 
it cannot be canceled via the block.
Several jobs can be simultaneously started if a dedicated instance is used for each job.

NC commands
The block call corresponds to PI service:
• TMFDPL

Call time
• Once per PLC cycle for each instance, e.g. in the main OB
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Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
execute Input Bool TRUE: Start job
tool Input UInt 1..32000: T number of tool

-1: Tool is defined based on toolSourceMagazine and toolSource‐
Location

searchMagazine Input Int Magazine number for empty location search
-1: search in all magazines of the TOA unit

searchLocation Input Int Location number for empty location check
-1: a search is made for an empty location in the magazine

referenceMaga‐
zine

Input Int Number of the magazine, which should be used as reference for 
the search
-1: Search strategy without reference

referenceLoca‐
tion

Input Int Number of the location in the magazine, which should be used as 
reference for the search
-1: Search strategy without reference

toaUnit InOut NCK_typeToaUnit Registered instance of the TOA unit in which the tool should be 
loaded

busy Output Bool TRUE: Job is executed
done Output Bool TRUE: Job has been successfully completed, "execute" can be reset
error Output Bool TRUE: An error has occurred, "execute" can be reset
status Output Word Status number when the task is executed.

Error number if an error occurred.

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7001 Waiting for free interface to the NCK. -
7002 Task sent to NCK, waiting for response -
7005 Task sent to NCK, waiting for completion. -
8005 TOA instance is not registered. First register a TOA instance
8017 New job was started before the active job is comple‐

ted
Only set "execute" back to TRUE once the active job 
has been completed

820b An appropriate empty location for the tool was not 
found

Make space in the magazine or extend the search 
range

820c Invalid value for parameter Observe the valid value ranges of the parameters
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE
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Example: Empty location search and load
In the TOA unit for registered instance "Toa1", an appropriate empty location should be found for 
the tool with T number 42 so that it can be subsequently loaded. This is performed after the 
static variable #statExecute := TRUE has been set.
The feedback is saved in temporary variables #tempBusy, #tempDone, #tempError and 
#tempStatus.

SCL
// SINU_NcSearchLoadingLocation_Instance : SINU_NcSearchLoadingLocation
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
 
#SINU_NcSearchLoadingLocation_Instance(
                          execute := #statExecute,
                          tool := 42,           // T number
                          searchMagazine := 1,  // search in magazine 1...
                          searchLocation := -1, // for a location
                          referenceMagazine := -1,
                          referenceLocation := -1,          
                          busy => #tempBusy,
                          done => #tempDone,
                          error => #tempError,
                          status => #tempStatus,
                          toaUnit := "Toa1");
 
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

More information
• SINU_NcSetSemaphore (Page 845)
• SINU_NcSearchLocation (Page 839)

12.5.24 SINU_NcSearchLocation

Description
The block performs an empty location search in the specified magazines in the TOA unit. When 
doing this, the specified location type and tool size are taken into consideration.
After successful execution, the magazine number is located in NC variable magCMCmdPar1, and 
the location number in magCMCmdPar2, which can be used as target position of the tool.
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The block signals error 16#820b if no appropriate target location was found for the tool.

Note
Before executing the block, the associated semaphore must be set to protect NC variables 
magCMCmdPar1 and magCMCmdPar2:
• Instruction "SINU_NcSetSemaphore" with semaphore number:= 4 and testAndSet := TRUE
The associated semaphore must be reset after reading NC variables magCMCmdPar1 and 
magCMCmdPar2:
• Instruction "SINU_NcSetSemaphore" with semaphore number:= 4 and testAndSet := FALSE
If the block signals an error before being executed, the procedure can be repeated with a 
semaphore that remains set. The semaphore must be reset if the execution is not repeated.

It is not possible to change parameters after a task has been started. Once a job has been started, 
it cannot be canceled via the block.
Several jobs can be simultaneously started if a dedicated instance is used for each job.

NC commands
The block call corresponds to PI service:
• TMFPBP

Call time
• Once per PLC cycle for each instance, e.g. in the main OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
execute Input Bool TRUE: Start job
firstSearchMaga‐
zine

Input Int Number of the magazine from which the search is to be performed
-1: search all magazines starting from the first

firstSearchLoca‐
tion

Input Int Number of the location in the magazine from which the search is 
to be performed
-1: search all locations in this magazine

lastSearchMaga‐
zine

Input Int Number of the magazine up to which the search is to be performed
-1: search all magazines up to the last

lastSearchLoca‐
tion

Input Int Number of the location in the magazine up to which the search is 
to be performed
-1: search all locations in this magazine

referenceMaga‐
zine

Input Int Number of the magazine, which should be used as reference for 
the search
-1: Search strategy without reference
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Parameter Declaration Data type Description
referenceLoca‐
tion

Input Int Number of the location in the magazine, which should be used as 
reference for the search
-1: Search strategy without reference

toolSizeLeft Input UInt Number of required half locations to left
toolSizeRight Input UInt Number of required half locations to right
toolSizeTop Input UInt Number of required half locations in upward direction
toolSizeBottom Input UInt Number of required half locations in downward direction
toolLocationType Input UInt Required location type
searchDir Input UInt 0: Search strategy as in $TC_MAMP2

1: search forward
2: search backward
3: search symmetrically

toaUnit InOut NCK_typeToaUnit Registered instance of the TOA unit in which the empty location 
search should be performed

busy Output Bool TRUE: Job is executed
done Output Bool TRUE: Job has been successfully completed, "execute" can be reset
error Output Bool TRUE: An error has occurred, "execute" can be reset
status Output Word Status number when the task is executed.

Error number if an error occurred.

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7001 Waiting for free interface to the NCK. -
7002 Task sent to NCK, waiting for response -
7005 Task sent to NCK, waiting for completion. -
8005 TOA instance is not registered. First register a TOA instance
8017 New job was started before the active job is comple‐

ted
Only set "execute" back to TRUE once the active job 
has been completed

820b An appropriate empty location for the tool was not 
found

Make space in the magazine or extend the search 
range

820c Invalid value for parameter Observe the valid value ranges of the parameters
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

Example: Find empty location
In the TOA unit for registered instance "Toa1", an appropriate empty location should be found for 
a tool with location type 5 and size (two half locations). This is performed after the static variable 
#statExecute := TRUE has been set.
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The feedback is saved in temporary variables #tempBusy, #tempDone, #tempError and 
#tempStatus.

SCL
// SINU_NcSearchLocation_Instance : SINU_NcSearchLocation
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
 
#SINU_NcSearchLocation_Instance(execute := #statExecute,
                                firstSearchMagazine := 1, // search in magazine 1...
                                firstSearchLocation := -1,// for a location
                                lastSearchMagazine := 1,
                                lastSearchLocation := -1,
                                referenceMagazine := -1,
                                referenceLocation := -1,
                                toolSizeLeft := 2,       // 2 half locations
                                toolSizeRight := 2,
                                toolSizeTop := 2,
                                toolSizeBottom := 2,
                                toolLocationType := 5,  // location type 5
                                searchDir := 1,         // search forward
                                busy => #tempBusy,
                                done => #tempDone,
                                error => #tempError,
                                status => #tempStatus,
                                toaUnit := "Toa1");
 
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

More information
• SINU_NcSetSemaphore (Page 845)
• SINU_NcSearchLoadingLocation (Page 837)

12.5.25 SINU_NcSelectPartProgram

Description
The block selects an NC program for a channel for execution
It is not possible to change parameters after a task has been started. Once a job has been started, 
it cannot be canceled via the block.
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Several jobs can be simultaneously started if a dedicated instance is used for each job.

Note
More information
For details to specify the NC program at parameter "progPath", see Programming Manual NC 
Programming in section "Work preparation" > "File and program management" > "Program 
memory".

NC commands
The block call corresponds to PI service:
• SELECT

Call time
• Once per PLC cycle for each instance, e.g. in the main OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
execute Input Bool TRUE: Start job
progPath Input String Complete path of the NC program, which should be selected

Additional information:
Programming Manual NC Programming in Section "Work prepa‐
ration" > "File and program management" > "Program memory "
'' (empty path): Deleting assignments
Example: "/_N_MPF_DIR/_N_MYPROG_MPF"

chan InOut NCK_typeChan Registered instance of the NCK channel in which the program 
should be selected.

busy Output Bool TRUE: Job is executed
done Output Bool TRUE: Job has been successfully completed, "execute" can be reset
error Output Bool TRUE: An error has occurred, "execute" can be reset
status Output Word Status number when the task is executed.

Error number if an error occurred.

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7001 Waiting for free interface to the NCK. -
7002 Task sent to NCK, waiting for response -
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Status/error 
code*
(W#16#...)

Description Remedy

7005 Task sent to NCK, waiting for completion. -
8005 Channel instance is not registered. First register a channel instance
8017 New job was started before the active job is comple‐

ted
Only set "execute" back to TRUE once the active job 
has been completed

820a Parameter too long Use a shorter path at parameter "progPath"
820b Program not found Use a correct path and program name to an existing 

NC program
820c Parameter outside the valid range Observe the valid value ranges of the parameters
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

Example: Select a program
In the channel for registered instance "Chan1", NC program MYPROG.SPF should be selected. 
This is performed after the static variable #statExecute := TRUE has been set.
The feedback is saved in temporary variables #tempBusy, #tempDone, #tempError and 
#tempStatus.

SCL
// SINU_NcSelectPartProgram_Instance : SINU_NcSelectPartProgram
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
 
#SINU_NcAssignInterrupt_Instance(execute := #statExecute,
                                 progPath := '/_N_SPF_DIR/_N_MYPROG_SPF',
                                 busy => #tempBusy,
                                 done => #tempDone,
                                 error => #tempError,
                                 status => #tempStatus,
                                 chan := "Chan1");
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

Example: Dynamically select program
In the channel for registered instance "Chan1", the NC program should be selected in variable 
#myProg, which is located in folder #myDir. This is performed after the static variable 
#statExecute := TRUE has been set.
The complete program path is combined using function CONCAT().
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The feedback is saved in temporary variables #tempBusy, #tempDone, #tempError and 
#tempStatus.

SCL
// SINU_NcSelectPartProgram_Instance : SINU_NcSelectPartProgram
// myDir : String
// myProg : String
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
 
#myDir := '_N_MPF_DIR';
#myProg := '_N_MYPROG_MPF';
 
#SINU_NcSelectPartProgram_Instance(
    execute := #statExecute,
    progPath := CONCAT(IN1 := '/', IN2 := #myDir, IN3 := '/', IN4 := #myProg),
    busy => #tempBusy,
    done => #tempDone,
    error => #tempError,
    status => #tempStatus,
    chan := "Chan1");
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

More information
• Programming Manual NC Programming in Section "Work preparation" > "File and program 

management" > "Program memory "

12.5.26 SINU_NcSetSemaphore

Description
The block checks or sets the semaphore for HMI and PLC to protect critical data areas when 
executing certain instructions. The semaphore can also be reset.
When calling the block, the semaphore is only set if it was previously not set. The block signals 
an error if the semaphore was already set.
It is not possible to change parameters after a task has been started. Once a job has been started, 
it cannot be canceled via the block.
Several jobs can be simultaneously started if a dedicated instance is used for each job.
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Before executing one of the following instructions, the associated semaphore must be checked 
and set (testAndSet := TRUE):
• SINU_NcCreateToolByName
• SINU_NcSearchLoadingLocation
• SINU_NcMoveTool
• SINU_NcSearchLocation
• SINU_NcGetToolNumber
• SINU_NcSearchTool
Variables for return also may only be read if the semaphore was successfully set After the return 
of the instructions has been read from the corresponding NC variables, the semaphore must be 
reset (testAndSet := FALSE). The semaphore cannot be set again as long as it has still not been 
reset.
Additional semaphores without assignment to an instruction can be freely used.

NC commands
The block call corresponds to PI service:
• MMCSEM

Call time
• Once per PLC cycle for each instance, e.g. in the main OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
execute Input Bool TRUE: Start job
semaphoreNum‐
ber

Input USInt 1: for SINU_NcCreateToolByName
2: for SINU_NcSearchLoadingLocation
3: for SINU_NcMoveTool
4: for SINU_NcSearchLocation
5: for SINU_NcGetToolNumber
6: for SINU_NcSearchTool
7...10: Freely usable

testAndSet Input Bool TRUE: check whether the semaphore is not set and then set it
FALSE: Reset semaphore

chan InOut NCK_typeChan Registered instance of the NCK channel in which the semaphore 
should be set.

busy Output Bool TRUE: Job is executed
done Output Bool TRUE: Job has been successfully completed, "execute" can be reset

PLC Basic Program plus reference
12.5 PLC blocks, functions and instructions

PLC Basic Program plus
846 Function Manual, 07/2022, A5E51148763B AB



Parameter Declaration Data type Description
error Output Bool TRUE: An error has occurred, "execute" can be reset
status Output Word Status number when the task is executed.

Error number if an error occurred.

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7001 Waiting for free interface to the NCK. -
7002 Task sent to NCK, waiting for response -
7005 Task sent to NCK, waiting for completion. -
8005 Channel instance is not registered. First register a channel instance
8017 New job was started before the active job is comple‐

ted
Only set "execute" back to TRUE once the active job 
has been completed

820b Semaphore already set, cannot be set Reset semaphore, if it is set or wait until the sema‐
phore is again free

820c Parameter outside the valid range Observe the valid value ranges of the parameters
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

Example: Set semaphore
In the channel for registered instance "Chan1", the semaphore for the empty location search 
("SINU_NcSearchLocation") should be set. This attempt is made after the static variable 
#statExecute := TRUE has been set.
The feedback is saved in temporary variables #tempBusy, #tempDone, #tempError and 
#tempStatus.
If the semaphore is already set, then another attempt is made to set the semaphore. If the 
semaphore is not able to be successfully set, then #statSemaphore := TRUE is set.

SCL
// SINU_NcSetSemaphore_Instance : SINU_NcSetSemaphore
// statExecute : Bool
// statRetry : Bool
// statSemaphore : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
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SCL
#SINU_NcSetSemaphore_Instance(execute := #statExecute,
                              semaphoreNumber := 4, // for empty location search
                              testAndSet := TRUE,   // test and set
                              busy => #tempBusy,
                              done => #tempDone,
                              error => #tempError,
                              status => #tempStatus,
                              chan := "Machine".channel);
IF #statRetry THEN
    #statExecute := TRUE;
    #statRetry := FALSE;
ELSIF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
 
    #statRetry := #tempError AND #statSetOrReset;
    #statSemaphore := #tempDone;
END_IF;

Example: Reset semaphore
In the channel for registered instance "Chan1", the semaphore for the empty location search 
("SINU_NcSearchLocation") should be reset. This is performed after the static variable 
#statExecute := TRUE has been set.
The feedback is saved in temporary variables #tempBusy, #tempDone, #tempError and 
#tempStatus.

SCL
// SINU_NcSetSemaphore_Instance : SINU_NcSetSemaphoree
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
 
#SINU_NcSetSemaphore_Instance(execute := #statExecute,
                              semaphoreNumber := 4, // for empty location search
                              testAndSet := FALSE,  // reset
                              busy => #tempBusy,
                              done => #tempDone,
                              error => #tempError,
                              status => #tempStatus,
                              chan := "Chan1");
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;
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12.5.27 SINU_NcSetUserDataActive

Description
The block activates user data such as tool offsets, basis and adjustable as well as global frames 
in the selected channel.
The user data are only active in the RESET or STOP state of the channel and are only updated with 
the next NC block.
It is not possible to change parameters after a task has been started. Once a job has been started, 
it cannot be canceled via the block.
Several jobs can be simultaneously started if a dedicated instance is used for each job.

NC commands
The block call corresponds to PI service:
• SETUDT

Call time
• Once per PLC cycle for each instance, e.g. in the main OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
execute Input Bool TRUE: Start job
userDataType Input USInt User data that should be set active

1: update active tool offset
2: update basic frame
3: update active adjustable frame
4: update active global basic frame
5: update active global adjustable frame

chan InOut NCK_typeChan Registered instance of the NC channel in which the user data 
should be set active.

busy Output Bool TRUE: Job is executed
done Output Bool TRUE: Job has been successfully completed, "execute" can be reset
error Output Bool TRUE: An error has occurred, "execute" can be reset
status Output Word Status number when the task is executed.

Error number if an error occurred.
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Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7001 Waiting for free interface to the NCK. -
7002 Task sent to NCK, waiting for response -
7005 Task sent to NCK, waiting for completion. -
8005 Channel instance is not registered. First register a channel instance
8017 New job was started before the active job is comple‐

ted
Only set "execute" back to TRUE once the active job 
has been completed

820b Channel not in the STOP or RESET state Execute an NC stop or reset in the channel
820c Invalid value for userDataType Observe the valid value ranges of the userDataType
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

Example: Activate user data for tool offsets
In the channel for registered instance "Chan1", the user data for tool offsets should be set active. 
This is performed after the static variable #statExecute := TRUE has been set.
The feedback is saved in temporary variables #tempBusy, #tempDone, #tempError and 
#tempStatus.

SCL
// SINU_NcSetUserDataActive_Instance : SINU_NcSetUserDataActive
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
 
#SINU_NcSetUserDataActive_Instance(execute := #statExecute,
                                 userDataType:= 1,   // tool offsets
                                 busy => #tempBusy,
                                 done => #tempDone,
                                 error => #tempError,
                                 status => #tempStatus,
                                 chan := "Chan1");
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;
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12.5.28 SINU_OscillateSpindle

Description
The block starts or stops the oscillation of a spindle. For this purpose, the gear stage can be 
specified.
In order to start or stop the spindle using the block, the control of the axis must first be 
transferred from the NC to the PLC. See subsection "PLC axis and axis interchange".
It is not possible to change parameters after a task has been started. Once a start or stop task has 
been started, it cannot be canceled via the block.
Several instances of this block can be programmed for the same machine axis. Several tasks 
started simultaneously are processed one after the other. This also applies if the block is used 
simultaneously with other blocks for axis/spindle control for the same machine axis.
Different machine axes can be controlled simultaneously. For each machine axis, a separate 
instance of the block must be used and the call must be programmed.
It is not possible to control an axis that is not a spindle with this block.

NC commands
A call of the block corresponds to the following NC commands:
• M40 with parameter gearStage := 0 for automatic selection of the gear stage 
• M41...M45 with parameter gearStage := 1...5 for gear stage 1 ... 5

PLC axis and axis interchange
Before an axis can be controlled by the PLC, the axis must be activated as a PLC axis (axis 
interchange from NC to PLC).
Use the following signals for an axis interchange and observe the corresponding signals:
• <axis>.interchange.out.assignToPlc = TRUE;
• <axis>.interchange.out.requireSwitchOver = TRUE;
After return of the control (axis interchange from PLC to NC), the axis can be controlled again by 
the NC program.
Use the following signals for an axis interchange and observe the corresponding signals:
• <axis>.interchange.out.assignToPlc = FALSE;
• <axis>.interchange.out.requireSwitchOver = TRUE;
A permanently assigned PLC axis (MD30460 Bit 5 = 1, <Axis>.plcCtrl.in.plcCtrlPermanent = 
TRUE) becomes a "neutral axis" during run-up. In the case of a traversing task, the positioning 
axis automatically becomes the PLC axis without a previous axis interchange.

Axis disable
If axis disable <Axis>.basic.out.disable or <Axis>.basic.in.disabled is set, any axis controlled via 
the block does not move. Only a simulated actual value is generated. This response is the same 
when traversing the axis with an axis disable from the NC.
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Axes in the coupled grouping
Axes that belong to a coupled grouping can only be traversed by the block via the leading axis. 
It is not possible to control the coupled grouping via a following axis.
The following axis can only be controlled if <Axis>.coupling.out.enableFollowOverlay := TRUE is 
set. Only the following axis itself is then controlled.

Call time
• Once per PLC cycle for each instance, e.g. in the main OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
start Input Bool TRUE: Job to start spindle rotation

Must not be set together with "stop".
stop Input Bool TRUE: Task to stop the spindle rotation.

Must not be set together with "start".
gearStage Input UInt 0: automatic selection of the gear stage

1…5: Gear stage
axis InOut NCK_typeAxis Registered instance of the NCK machine axis to be controlled.
busy Output Bool TRUE: Job to control the axis is executed
done Output Bool TRUE: Task for controlling the axis was successfully completed, 

"start" or "stop" can be reset.
error Output Bool TRUE: An error has occurred, "start" or "stop" can be reset.
status Output Word Status number when the task is executed.

Error number if an error occurred.

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7001 Waiting for free interface to the NCK. -
7002 Task sent to NCK, waiting for response -
7005 Task sent to NCK, waiting for completion. -
8005 Instance is not registered. Register an axis instance first before controlling the 

axis.
800D Impermissible combination for task with "start" and 

"stop"
Do not use "start" and "stop" simultaneously.

8012 Axis is not a PLC axis. Perform an axis interchange first before controlling 
the axis.
See subsection "PLC axis and axis interchange"
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Status/error 
code*
(W#16#...)

Description Remedy

0001-00FF Error code of NC, see table "Error code of NC". See NC alarm if applicable
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

Error code of NC
Error code
(W#16#...)

Description

0001 Several functions of the axis/spindle were activated simultaneously
0014 A function was started without the position being reached
001E The axis/spindle was transferred to the NC while still in motion
0028 The axis is programmed by a NC program, NC-internal error.
0032 Permanently assigned PLC axis: Traverses (JOG) or references
003C Permanently assigned PLC axis: Channel status does not permit a start
0064 Incorrect position programmed for axis/spindle (corresponds to alarm 16830)
0065 Programmed speed is too high
0066 Incorrect value range for constant cutting speed (corresponds to alarm 14840)
0068 Following spindle: Illegal programming (corresponds to alarm 22030)
0069 No measuring system available (corresponds to alarm 16770)
006A Axis positioning still active (corresponds to alarm 22052)
006B Reference mark not found (corresponds to alarm 22051)
006C No transition from speed control to position control (corresponds to alarm 22050)
006D Reference mark not found (corresponds to alarm 22051)
006E Velocity/speed is negative
006F Setpoint speed == zero
0070 Invalid gear stage
0073 Programmed position has not been reached
0075 G96/G961 is not active in the NC.
0076 G96/G961 is still active in the NC.
0078 Axis is not an indexing axis (corresponds to alarm 20072)
0079 Indexing position error (corresponds to alarm 17510)
007D DC (shortest path) not possible (corresponds to alarm 16800)
007E Absolute value minus not possible (corresponds to alarm 16820)
007F Absolute value plus not possible (corresponds to alarm 16810)
0080 No transverse axis available for diameter programming (corresponds to alarm 16510)
0082 Software limit switch plus (corresponds to alarm 20070)
0083 Software limit switch minus (corresponds to alarm 20070)
0084 Working area limitation plus (corresponds to alarm 20071)
0085 Working area limitation minus (corresponds to alarm 20071)
0086 Frame not permitted for indexing axis
0087 Indexing axis with "Hirth joint" is active (corresponds to alarm 17501)
0088 Indexing axis with "Hirth joint" is active and axis not referenced (corresponds to alarm 17503)
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Error code
(W#16#...)

Description

0089 Spindle operation not possible for transformed spindle/axis (corresponds to alarm 22290)
008A Axis: Coordinate system-specific working area limitation plus violated (corresponds to alarm 20082)
008B Axis: Coordinate system-specific working area limitation minus violated (corresponds to alarm 20082)
00C8 System error: Corresponds to alarm 450007

Example: Start spindle oscillation
The spindle belonging to the registered instance "SP" should oscillate. This is performed after the 
static variable #statExecute := TRUE has been set.
The feedback is stored in the temporary variables "tempBusy", "tempDone", "tempError" and 
"tempStatus".
After start of rotation (tempDone = TRUE) or an error (tempError = TRUE), the task will be 
finished automatically by #statExecute := FALSE. The spindle continues to oscillate, provided 
that the task was successful.

SCL
// SINU_OscillateSpindle_Instance : SINU_OscillateSpindle
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
#SINU_OscillateSpindle_Instance(start := #statExecute,
                                stop := FALSE,
                                gearStage := 3,   // Gear stage 3
                                busy => #tempBusy,
                                done => #tempDone,
                                error => #tempError,
                                status => #tempStatus,
                                axis := "SP");
 
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

Example: Stop spindle oscillation
The spindle belonging to the registered instance "SP" should be stopped. This is performed after 
the static variable #statExecute := TRUE has been set.
The feedback is stored in the temporary variables "tempBusy", "tempDone", "tempError" and 
"tempStatus".
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After reaching the position (tempDone = TRUE) or an error (tempError = TRUE), the task will be 
finished automatically by #statExecute := FALSE.

SCL
// SINU_OscillateSpindle_Instance : SINU_OscillateSpindle
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
#SINU_OscillateSpindle_Instance(start := FALSE,
                                stop := #statExecute,
                                gearStage  := 0,
                                busy => #tempBusy,
                                done => #tempDone,
                                error => #tempError,
                                status => #tempStatus,
                                axis := "SP");
 
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

See also
Error and status codes (Page 915)

12.5.29 SINU_PositionSpindle

Description
The block controls the position of a spindle. In addition to the target position or the path to be 
traversed, the approach direction and the speed can be specified.
In order to traverse the spindle using the block, the control of the axis must first be transferred 
from the NC to the PLC. See subsection "PLC axis and axis interchange".
It is not possible to change parameters after a task has been started. Once a positioning task has 
been started, it cannot be canceled via the block. To stop a spindle axis, use the "Delete distance-
to-go" function instead (see <Axis>.basic.out.resetMovement).
Several instances of this block can be programmed for the same machine axis. Several tasks 
started simultaneously are processed one after the other. This also applies if the block is used 
simultaneously with other blocks for axis/spindle control for the same machine axis.
Different machine axes can be controlled simultaneously. For each machine axis, a separate 
instance of the block must be used and the call must be programmed.
It is not possible to control an axis that is not a spindle with this block.
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One of the parameters "modeIncremental", "modeShortest", "modeNegativeDir", 
"modePositiveDir" must be set to TRUE. However, no more than one of these parameters may be 
set to TRUE.

NC commands
A call of the block corresponds to the following NC commands:
• SPOS[spindle] = IC(angularPos) with parameter modeIncremental := TRUE
• SPOS[spindle] = DC(angularPos) with parameter modeShortest := TRUE
• SPOS[spindle] = ACN(angularPos) with parameter modeNegativeDir := TRUE
• SPOS[spindle] = ACP(angularPos) with parameter modePositiveDir := TRUE

PLC axis and axis interchange
Before an axis can be controlled by the PLC, the axis must be activated as a PLC axis (axis 
interchange from NC to PLC).
Use the following signals for an axis interchange and observe the corresponding signals:
• <axis>.interchange.out.assignToPlc = TRUE;
• <axis>.interchange.out.requireSwitchOver = TRUE;
After return of the control (axis interchange from PLC to NC), the axis can be controlled again by 
the NC program.
Use the following signals for an axis interchange and observe the corresponding signals:
• <axis>.interchange.out.assignToPlc = FALSE;
• <axis>.interchange.out.requireSwitchOver = TRUE;
A permanently assigned PLC axis (MD30460 Bit 5 = 1, <Axis>.plcCtrl.in.plcCtrlPermanent = 
TRUE) becomes a "neutral axis" during run-up. In the case of a traversing task, the positioning 
axis automatically becomes the PLC axis without a previous axis interchange.

Axis disable
If axis disable <Axis>.basic.out.disable or <Axis>.basic.in.disabled is set, any axis controlled via 
the block does not move. Only a simulated actual value is generated. This response is the same 
when traversing the axis with an axis disable from the NC.

Axes in the coupled grouping
Axes that belong to a coupled grouping can only be traversed by the block via the leading axis. 
It is not possible to control the coupled grouping via a following axis.
The following axis can only be controlled if <Axis>.coupling.out.enableFollowOverlay := TRUE is 
set. Only the following axis itself is then controlled.

Call time
• Once per PLC cycle for each instance, e.g. in the main OB
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Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
execute Input Bool TRUE: Job to control the axis
modeShortest Input Bool TRUE: Position via the shortest path to the absolute po‐

sition
Exactly 
one of 
these 
param‐
eters 
must 
be TRUE

modePositiveDir Input Bool TRUE: Position in positive approach direction to abso‐
lute position

modeNegative‐
Dir

Input Bool TRUE: Position in negative approach direction to abso‐
lute position

modeIncremen‐
tal

Input Bool TRUE: Incremental positioning: "angularPos" is the dis‐
tance instead of the absolute position

angularPos Input Real Absolute position in degrees.
"modeIncremental" := TRUE: Angle to be traversed in degrees.

spindleSpeed Input Real Positioning speed in rpm.
0: Use velocity from MD35300 $MA_SPIND_POSCTRL_VELO

axis InOut NCK_typeAxis Registered instance of the NC machine axis to be controlled.
busy Output Bool TRUE: Job to control the axis is executed
done Output Bool TRUE: Task for controlling the axis was successfully completed, 

"execute" can be reset
error Output Bool TRUE: An error has occurred, "execute" can be reset
status Output Word Status number when the task is executed.

Error number if an error occurred.

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7001 Waiting for free interface to the NCK. -
7002 Task sent to NCK, waiting for response -
7005 Task sent to NCK, waiting for completion. -
8005 Instance is not registered. Register an axis instance first before controlling the 

axis.
8012 Axis is not a PLC axis. Perform an axis interchange first before controlling 

the axis.
See subsection "PLC axis and axis interchange"

8204 Mode not unambiguous Set exactly one of the mode parameters to TRUE.
0001-00FF Error code of NC, see table "Error code of NC". See NC alarm if applicable
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE
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Error code of NC
Error code
(W#16#...)

Description

0001 Several functions of the axis/spindle were activated simultaneously
0014 A function was started without the position being reached
001E The axis/spindle was transferred to the NC while still in motion
0028 The axis is programmed by a NC program, NC-internal error.
0032 Permanently assigned PLC axis: Traverses (JOG) or references
003C Permanently assigned PLC axis: Channel status does not permit a start
0064 Incorrect position programmed for axis/spindle (corresponds to alarm 16830)
0065 Programmed speed is too high
0066 Incorrect value range for constant cutting speed (corresponds to alarm 14840)
0068 Following spindle: Illegal programming (corresponds to alarm 22030)
0069 No measuring system available (corresponds to alarm 16770)
006A Axis positioning still active (corresponds to alarm 22052)
006B Reference mark not found (corresponds to alarm 22051)
006C No transition from speed control to position control (corresponds to alarm 22050)
006D Reference mark not found (corresponds to alarm 22051)
006E Velocity/speed is negative
006F Setpoint speed == zero
0070 Invalid gear stage
0073 Programmed position has not been reached
0075 G96/G961 is not active in the NC.
0076 G96/G961 is still active in the NC.
0078 Axis is not an indexing axis (corresponds to alarm 20072)
0079 Indexing position error (corresponds to alarm 17510)
007D DC (shortest path) not possible (corresponds to alarm 16800)
007E Absolute value minus not possible (corresponds to alarm 16820)
007F Absolute value plus not possible (corresponds to alarm 16810)
0080 No transverse axis available for diameter programming (corresponds to alarm 16510)
0082 Software limit switch plus (corresponds to alarm 20070)
0083 Software limit switch minus (corresponds to alarm 20070)
0084 Working area limitation plus (corresponds to alarm 20071)
0085 Working area limitation minus (corresponds to alarm 20071)
0086 Frame not permitted for indexing axis
0087 Indexing axis with "Hirth joint" is active (corresponds to alarm 17501)
0088 Indexing axis with "Hirth joint" is active and axis not referenced (corresponds to alarm 17503)
0089 Spindle operation not possible for transformed spindle/axis (corresponds to alarm 22290)
008A Axis: Coordinate system-specific working area limitation plus violated (corresponds to alarm 20082)
008B Axis: Coordinate system-specific working area limitation minus violated (corresponds to alarm 20082)
00C8 System error: Corresponds to alarm 450007
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Example: Position spindle incrementally
The spindle belonging to the registered instance "SP" is to be traversed by 15° relative to the 
current position (modeIncremental := TRUE). This is performed after the static variable 
#statExecute := TRUE has been set.
The feedback is stored in the temporary variables "tempBusy", "tempDone", "tempError" and 
"tempStatus".
After reaching the position (tempDone = TRUE) or an error (tempError = TRUE), the task will be 
finished automatically by #statExecute := FALSE.

SCL
// SINU_PositionSpindel_Instance : SINU_PositionSpindel
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
#SINU_PositionSpindel_Instance(execute := #statExecute,
                               modeShortest := FALSE,
                               modePositiveDir := FALSE,
                               modeNegativeDir := FALSE,
                               modeIncremental := TRUE,
                               angularPos := 15.0, // by 15°
                               spindleSpeed := 50.0, // 50 revolutions/min
                               busy => #tempBusy,
                               done => #tempDone,
                               error => #tempError,
                               status => #tempStatus,
                               axis := "SP");
 
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

Example: Position a spindle absolutely
The spindle belonging to the registered instance "SP" is to be positioned to the position 90° in 
positive approach direction at a speed of 120 rpm (modePositiveDir := TRUE). This is performed 
after the static variable #statExecute := TRUE has been set.
The feedback is stored in the temporary variables "tempBusy", "tempDone", "tempError" and 
"tempStatus".
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After reaching the position (tempDone = TRUE) or an error (tempError = TRUE), the task will be 
finished automatically by #statExecute := FALSE.

SCL
// SINU_PositionSpindel_Instance : SINU_PositionSpindel
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
#SINU_PositionSpindel_Instance(execute := #statExecute,
                               modeShortest := FALSE,
                               modePositiveDir := TRUE,
                               modeNegativeDir := FALSE,
                               modeIncremental := FALSE,
                               angularPos := 90.0,    // to 90°
                               spindleSpeed := 120.0, // 120 revolutions/min
                               busy => #tempBusy,
                               done => #tempDone,
                               error => #tempError,
                               status => #tempStatus,
                               axis := "SP");
 
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

See also
Error and status codes (Page 915)

12.5.30 SINU_ProcessNckEvent

Description
The block processes an NCK event for use in the PLC program. Auxiliary functions and commands 
of the tool management are processed, for example.
For more information on the auxiliary functions and NC signals, refer to the section Transfer and 
acknowledgement time of NCK signals (Page 52).
To do this, call the instruction in the configured hardware interrupt OB that you have defined in 
the NCK hardware interrupt event (Page 71).

Call time
• Once per interrupt, at the beginning of the hardware interrupt OB for NCK events
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Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
8010 No event available from NCK Call the block only once in the hardware interrupt OB 

for NCK events.
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

Example
The example shows the call in the hardware interrupt OB for NCK events as an example.

SCL
// tempError: Bool
// tempStatus: Word
"SINU_ProcessNckEvent"(error => #tempError, 
                       status => #tempStatus);

12.5.31 SINU_ReadUserData*

12.5.31.1 SINU_ReadUserData*

Description
You can save PLC-specific machine data in the NC. So that you can process this machine data, e.g. 
to implement user options, machine expansion stages or machine configurations, this data can 
be read during startup or at a later time.
The following functions are available to you for read access:
• SINU_ReadUserDataInt
• SINU_ReadUserDataHex
• SINU_ReadUserDataFloat
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Call time
• When required when the PLC starts up or in the PLC cycle, e.g. in the startup OB or in the main 

OB

Definition of the PLC machine data to be transferred
The PLC machine data to be transferred is defined on the NC side through the following general 
machine data.
Possible PLC machine data quantity:
• MD14504 $MN_MAXNUM_USER_DATA_INT (number of user data of the type INT), 

maximum value: 512
• MD14506 $MN_MAXNUM_USER_DATA_HEX (number of user data of the type HEX), 

maximum value: 512
• MD14508 $MN_MAXNUM_USER_DATA_FLOAT (number of user data of the type FLOAT), 

maximum value: 128
Values of the PLC machine data to be transferred:
• MD14510[<n>] $MN_USER_DATA_INT (user data of the type INT)
• MD14512[<n>] $MN_USER_DATA_HEX (user data of the type HEX)
• MD14514[<n>] $MN_USER_DATA_FLOAT (user data of the type FLOAT)

Parameter
The following table shows the parameters of the function:

Parameter Declaration Data type Description
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred
maxUserData Output Int Amount of available PLC machine data of the respective type, cor‐

responds to the machine data MD14504, MD14506 resp. MD 
14508

userData Output Variant Memory area to hold the respective PLC machine data, these are 
the values in MD14510[<n>], MD14512[<n>] and 
MD14514[<n>] respectively. The size of the respective arrays or 
structures used to hold all available PLC machine data must at least 
correspond to the amount of available data, but must not be larger 
than the maximum amount of PLC machine data that can be set. 
If an array or a structure is smaller than the amount of existing PLC 
machine data of the corresponding type, only some of the data are 
transferred.
If the available array or structure is larger than the amount of 
existing PLC machine data of the corresponding type, all of the 
data existing for that data type are transferred to the PLC. Data in 
the additionally available elements in arrays or structures are not 
retained.
If the preset value ZERO is used, the respective function returns 
only the number of available PLC machine data.
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Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7003 The parameter "userData" points to a data area that is 

too small. Only a part of the available PLC machine 
data of the respective type is transferred.

-

8202 The parameter "userData" points to a data area that is 
too large.

-

8203 The parameter "userData" points to an invalid data 
area

-

In the event of an error, no PLC machine data is transferred.
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
SINU_ReadUserDataFloat (Page 864)
SINU_ReadUserDataHex (Page 864)
SINU_ReadUserDataInt (Page 863)

12.5.31.2 SINU_ReadUserDataInt

Description
With this function, the PLC machine data of type Int can be read.

Example
SCL
// tempError: Bool
// tempStatus: Word
// tempMaxDataInt: Int
// tempUserDataInt: Array[1..512] of Int
"SINU_ReadUserDataInt"(error => tempError,
                       status => tempStatus,
                       maxUserData => tempMaxDataInt,
                       userData => tempUserDataInt
                       );
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12.5.31.3 SINU_ReadUserDataHex

Description
With this function, the hexadecimal PLC machine data can be read. This corresponds to data of 
the type Byte.

Example
SCL
// tempError: Bool
// tempStatus: Word
// tempMaxDataHex: Int
// tempUserDataHex: Array[1..512] of Byte
"SINU_ReadUserDataHex"(error => tempError,
                       status => tempStatus,
                       maxUserData => tempMaxDataHex,
                       userData => tempUserDataHex
                       );

12.5.31.4 SINU_ReadUserDataFloat

Description
With this function, the PLC machine data of type Real can be read.

Example
SCL
// tempError: Bool
// tempStatus: Word
// tempMaxDataFloat: Int
// tempUserDataFloat: Array[1..128] of Real
"SINU_ReadUserDataFloat"(error => tempError,
                         status => tempStatus,
                         maxUserData => tempMaxDataFloat,
                         userData => tempUserDataFloat
                         );

12.5.32 SINU_RegisterAxis

Description
The block registers an instance for data exchange with the machine axis with the desired axis 
number.
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After successful registration, the associated axis number of the machine axis is stored in the 
"config" area and the "registered" and "axisActive" flags are set. Once all instances have been 
registered, "SINU_CompleteRegistration" must be called. The instance is updated by calling 
"SINU_Update" cyclically.
Alternatives to registering an axis instance:
• "SINU_RegisterAxisByName"
• "SINU_RegisterAxisByInst"
Alternative to registering an axis instance with associated HMI instance:
• "SINU_RegisterAxisWithHmi"

Call time
• Once when the PLC runs up, e.g. in the startup OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
number Input UInt Number of machine axis
axis InOut NCK_typeAxis Axis instance to be registered for the machine axis 
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7004 The instance name could not be saved because there 

is not enough memory. See "SINU_CompleteRegis‐
tration" and error 16#8401.

Use shorter names for these and other instances to be 
registered.

8002 An instance has already been registered for this ma‐
chine axis.

Register only one instance per machine axis.

8003 This instance has already been registered for another 
machine axis.

Register an instance for a single machine axis only.

8004 The specified machine axis is not active. Register instances only for active machine axes.
800E Registration has already been completed, registra‐

tions are not allowed after the "SINU_CompleteRegis‐
tration" function has been called.

Perform all registrations before calling "SINU_Com‐
pleteRegistration".

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE
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See also
Error and status codes (Page 915)
SINU_CompleteRegistration (Page 813)

12.5.33 SINU_RegisterAxisByInst

Description
The block registers an instance for data exchange with the machine axis whose name matches 
the symbol name of the specified instance. The axis name corresponds to the entry of the 
machine data MD10000 $MN_AXCONF_MACHAX_NAME_TAB.

Note
The symbol name must correspond exactly to the axis name, including upper and lower case.

After successful registration, the associated axis number of the machine axis is stored in the 
"config" area and the "registered" and "axisActive" flags are set. Once all instances have been 
registered, "SINU_CompleteRegistration" must be called. The instance is updated by calling 
"SINU_Update" cyclically.
Alternatives to registering an axis instance:
• "SINU_RegisterAxis"
• "SINU_RegisterAxisByName"
Alternative to registering an axis instance with associated HMI instance:
• "SINU_RegisterAxisByInstWithHmi"

Call time
• Once when the PLC runs up, e.g. in the startup OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
axis InOut NCK_typeAxis Axis instance to be registered for the machine axis and whose 

symbol name matches the name of the machine axis.
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred
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Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7004 The instance name could not be saved because there 

is not enough memory. See "SINU_CompleteRegis‐
tration" and error 16#8401.

Use shorter names for these and other instances to be 
registered.

8002 An instance has already been registered for this ma‐
chine axis.

Register only one instance per machine axis.

8003 This instance has already been registered for another 
machine axis.

Register an instance for a single machine axis only.

8004 The specified machine axis is not active. Register instances only for active machine axes.
800B No axis with the specified name can be found. Use the name of the machine axis configured in the 

NC when registering.
800E Registration has already been completed, registra‐

tions are not allowed after the "SINU_CompleteRegis‐
tration" function has been called.

Perform all registrations before calling "SINU_Com‐
pleteRegistration".

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

Example
The "NckInst".X1 instance is assigned to the machine axis X1. The machine axis X1 is registered 
for data exchange.

SCL
// tempError: Bool
// tempStatus: Word
"SINU_RegisterAxisByInst"(error => tempError, 
                          status => tempStatus, 
                          axis := "NckInst".X1
                          );

See also
Error and status codes (Page 915)
SINU_CompleteRegistration (Page 813)
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12.5.34 SINU_RegisterAxisByName

Description
The block registers an instance for data exchange with the machine axis of the specified axis 
name. The axis name corresponds to the entry of the machine data MD10000 
$MN_AXCONF_MACHAX_NAME_TAB.

Note
The symbol name must correspond exactly to the axis name, including upper and lower case.

After successful registration, the associated axis number of the machine axis is stored in the 
"config" area and the "registered" and "axisActive" flags are set. Once all instances have been 
registered, "SINU_CompleteRegistration" must be called. The instance is updated by calling 
"SINU_Update" cyclically.
Alternatives to registering an axis instance:
• "SINU_RegisterAxis"
• "SINU_RegisterAxisByInst"
Alternative to registering an axis instance with associated HMI instance:
• "SINU_RegisterAxisByNameWithHmi"

Call time
• Once when the PLC runs up, e.g. in the startup OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
name Input String Name of the machine axis
axis InOut NCK_typeAxis Axis instance to be registered for the machine axis and whose 

symbol name matches the name of the machine axis.
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred
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Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7004 The instance name could not be saved because there 

is not enough memory. See "SINU_CompleteRegis‐
tration" and error 16#8401.

Use shorter names for these and other instances to be 
registered.

8002 An instance has already been registered for this ma‐
chine axis.

Register only one instance per machine axis.

8003 This instance has already been registered for another 
machine axis.

Register an instance for a single machine axis only.

8004 The specified machine axis is not active. Register instances only for active machine axes.
800B No axis with the specified name can be found. Use the name of the machine axis configured in the 

NC when registering.
800E Registration has already been completed, registra‐

tions are not allowed after the "SINU_CompleteRegis‐
tration" function has been called.

Perform all registrations before calling "SINU_Com‐
pleteRegistration".

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
Error and status codes (Page 915)
SINU_CompleteRegistration (Page 813)

12.5.35 SINU_RegisterAxisByInstWithHmi

Description
The block registers an instance for data exchange with the machine axis whose name matches 
the symbol name of the specified instance and assigns an instance for data exchange with the 
HMI. The axis name corresponds to the entry of the machine data MD10000 
$MN_AXCONF_MACHAX_NAME_TAB. 

Note
The symbol name must correspond exactly to the axis name, including upper and lower case. 
The instance for data exchange with the HMI can have any name.

After successful registration, the associated axis number of the machine axis is stored in the 
"config" area and the "registered" and "axisActive" flags are set. Once all instances have been 
registered, "SINU_CompleteRegistration" must be called. The instance is updated by calling 
"SINU_Update" cyclically.

PLC Basic Program plus reference
12.5 PLC blocks, functions and instructions

PLC Basic Program plus
Function Manual, 07/2022, A5E51148763B AB 869



Alternatives to registering an axis instance with associated HMI instance:
• "SINU_RegisterAxisWithHmi"
• "SINU_RegisterAxisByNameWithHmi"
Alternative to registering an axis instance without HMI instance:
• "SINU_RegisterAxisByInst"

Call time
• Once when the PLC runs up, e.g. in the startup OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
axis InOut NCK_typeAxis Axis instance to be registered for the machine axis and whose 

symbol name matches the name of the machine axis.
hmiAxis InOut NCK_typeHmiAxis HMI instance to be assigned to the machine axis
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7004 The instance name could not be saved because there 

is not enough memory. See "SINU_CompleteRegis‐
tration" and error 16#8401.

Use shorter names for these and other instances to be 
registered.

8002 An instance has already been registered for this ma‐
chine axis.

Register only one instance per machine axis.

8003 This instance has already been registered for another 
machine axis.

Register an instance for a single machine axis only.

8004 The specified machine axis is not active. Register instances only for active machine axes.
800B No axis with the specified name can be found. Use the name of the machine axis configured in the 

NC when registering.
800E Registration has already been completed, registra‐

tions are not allowed after the "SINU_CompleteRegis‐
tration" function has been called.

Perform all registrations before calling "SINU_Com‐
pleteRegistration".

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE
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Example
The "NckInst".X1 instance is assigned to the machine axis X1. The machine axis X1 is registered 
for data exchange.

SCL
// tempError: Bool
// tempStatus: Word
"SINU_RegisterAxisByInstWithHmi"(error => #tempError,,
                                 status => #tempStatus,
                                 axis := "NckInst".X1,
                                 hmiAxis := "NckInst".hmiX1);

See also
SINU_CompleteRegistration (Page 813)

12.5.36 SINU_RegisterAxisByNameWithHmi

Description
The block registers an instance for data exchange with the machine axis of the specified axis 
name and assigns an instance for data exchange with the HMI. The axis name corresponds to the 
entry of the machine data MD10000 $MN_AXCONF_MACHAX_NAME_TAB.

Note
The symbol name must correspond exactly to the axis name, including upper and lower case. 
The instance for data exchange with the HMI can have any name.

After successful registration, the associated axis number of the machine axis is stored in the 
"config" area and the "registered" and "axisActive" flags are set. Once all instances have been 
registered, "SINU_CompleteRegistration" must be called. The instance is updated by calling 
"SINU_Update" cyclically.
Alternatives to registering an axis instance with associated HMI instance:
• "SINU_RegisterAxisWithHmi"
• "SINU_RegisterAxisByInstWithHmi"
Alternative to registering an axis instance without HMI instance:
• "SINU_RegisterAxisByName"

Call time
• Once when the PLC runs up, e.g. in the startup OB
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Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
name Input String Name of the machine axis
axis InOut NCK_typeAxis Axis instance to be registered for the machine axis and whose 

symbol name matches the name of the machine axis.
hmiAxis InOut NCK_typeHmiAxis HMI instance to be assigned to the machine axis
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7004 The instance name could not be saved because there 

is not enough memory. See "SINU_CompleteRegis‐
tration" and error 16#8401.

Use shorter names for these and other instances to be 
registered.

8002 An instance has already been registered for this ma‐
chine axis.

Register only one instance per machine axis.

8003 This instance has already been registered for another 
machine axis.

Register an instance for a single machine axis only.

8004 The specified machine axis is not active. Register instances only for active machine axes.
800B No axis with the specified name can be found. Use the name of the machine axis configured in the 

NC when registering.
800E Registration has already been completed, registra‐

tions are not allowed after the "SINU_CompleteRegis‐
tration" function has been called.

Perform all registrations before calling "SINU_Com‐
pleteRegistration".

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
SINU_CompleteRegistration (Page 813)

12.5.37 SINU_RegisterAxisWithHmi

Description
The block registers an instance for data exchange with the machine axis with the desired axis 
number and assigns an instance for data exchange with the HMI.
After successful registration, the associated axis number of the machine axis is stored in the 
"config" area and the "registered" and "axisActive" flags are set.
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Once all instances have been registered, "SINU_CompleteRegistration" must be called. The 
instance is updated by calling "SINU_Update" cyclically.
Alternatives to registering an axis instance with associated HMI instance:
• "SINU_RegisterAxisByNameWithHmi"
• "SINU_RegisterAxisByInstWithHmi"
Alternative to registering an axis instance without HMI instance:
• "SINU_RegisterAxis"

Call time
• Once when the PLC runs up, e.g. in the startup OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
number Input UInt Number of machine axis
axis InOut NCK_typeAxis Axis instance to be registered for the machine axis.
hmiAxis InOut NCK_typeHmiAxis HMI instance to be assigned to the machine axis.
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7004 The instance name could not be saved because there 

is not enough memory. See "SINU_CompleteRegis‐
tration" and error 16#8401.

Use shorter names for these and other instances to be 
registered.

8002 An instance has already been registered for this ma‐
chine axis.

Register only one instance per machine axis.

8003 This instance has already been registered for another 
machine axis.

Register an instance for a single machine axis only.

8004 The specified machine axis is not active. Register instances only for active machine axes.
800E Registration has already been completed, registra‐

tions are not allowed after the "SINU_CompleteRegis‐
tration" function has been called.

Perform all registrations before calling "SINU_Com‐
pleteRegistration".

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE
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Example
The instance data block "NckInst" contains a machine axis X1 of the data type "NCK_typeAxis". 
The machine axis X1 is registered for data exchange.

SCL
// tempError: Bool
// tempStatus: Word
"SINU_RegisterAxisWithHmi"(number := 1,
                           error => #tempError,
                           status => #tempStatus,
                           axis := "NckInst".X1,
                           hmiAxis := "NckInst".hmiX1);

12.5.38 SINU_RegisterChan

Description
The block registers an instance for data exchange with the specified NC channel.
After successful registration, the associated channel number is stored in the "config" area and 
the "registered" and "chanActive" flags are set. Once all instances have been registered, 
"SINU_CompleteRegistration" must be called. The instance is updated by calling "SINU_Update" 
cyclically.
Alternative to registering a channel instance with HMI instance:
• "SINU_RegisterChanWithHmi"

Call time
• Once when the PLC runs up, e.g. in the startup OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
number Input UInt Number of the channel
chan InOut NCK_typeChan Channel instance to be registered for the channel 
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred
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Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7004 The instance name could not be saved because there 

is not enough memory. See "SINU_CompleteRegis‐
tration" and error 16#8401.

Use shorter names for these and other instances to be 
registered.

8002 An instance has already been registered for this chan‐
nel.

Register only one instance per channel.

8003 This instance has already been registered for another 
channel.

Register an instance for a single channel only.

8004 The specified channel is not active. Register instances for active channels only.
800E Registration has already been completed, registra‐

tions are not allowed after the "SINU_CompleteRegis‐
tration" function has been called.

Perform all registrations before calling "SINU_Com‐
pleteRegistration".

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
Error and status codes (Page 915)
SINU_CompleteRegistration (Page 813)

12.5.39 SINU_RegisterChanWithHmi

Description
The block registers an instance for data exchange with the specified NC channel and assigns an 
instance for data exchange with the HMI.
After successful registration, the associated channel number is stored in the "config" area and 
the "registered" and "chanActive" flags are set. Once all instances have been registered, 
"SINU_CompleteRegistration" must be called. The instance is updated by calling "SINU_Update" 
cyclically.
Alternative to registering a channel instance without HMI instance:
• "SINU_RegisterChan"

Call time
• Once when the PLC runs up, e.g. in the startup OB
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Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
number Input UInt Number of the channel
chan InOut NCK_typeChan Channel instance to be registered for the channel 
hmiChan InOut NCK_typeHmiChan HMI instance to be assigned to the channel
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7004 The instance name could not be saved because there 

is not enough memory. See "SINU_CompleteRegis‐
tration" and error 16#8401.

Use shorter names for these and other instances to be 
registered.

8002 An instance has already been registered for this chan‐
nel.

Register only one instance per channel.

8003 This instance has already been registered for another 
channel.

Register an instance for a single channel only.

8004 The specified channel is not active. Register instances for active channels only.
800E Registration has already been completed, registra‐

tions are not allowed after the "SINU_CompleteRegis‐
tration" function has been called.

Perform all registrations before calling "SINU_Com‐
pleteRegistration".

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
SINU_CompleteRegistration (Page 813)

12.5.40 SINU_RegisterLoadingPoint

Description
The block registers an instance for data exchange with the specified loading point in a TOA unit. 

Note
The TOA unit instance must already be registered per "SINU_RegisterToaUnit".

After successful registration, the associated number of the loading point is stored in the 
"config" area and the flag "registered" is set. Once all instances have been registered, 
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"SINU_CompleteRegistration" must be called. The instance is updated by calling "SINU_Update" 
cyclically.

Call time
• Once when the PLC runs up, e.g. in the startup OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
number Input UInt Number of the loading point or load station, corresponds to the 

location number in the load magazine (for loading point/load sta‐
tion x see $TC_MPP1[9999,x]=6 or 7, if$TC_MAP1[9999]=9)

loadingPoint InOut NCK_typeLoadingPoint Loading point instance to be registered for the NCK loading point
toaUnit InOut NCK_typeToaUnit TOA unit instance for which the loading point is to be registered
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7004 The instance name could not be saved because there 

is not enough memory. See "SINU_CompleteRegis‐
tration" and error 16#8401.

Use shorter names for these and other instances to be 
registered.

8002 An instance has already been registered for this load‐
ing point.

Register only one instance per loading point.

8003 This instance has already been registered for another 
loading point.

Register an instance for a single loading point only.

8004 The specified loading point is not active. Register instances for active loading points only.
8005 The TOA unit instance is not registered. Register TOA unit with "SINU_RegisterToaUnit" be‐

fore use.
800E Registration has already been completed, registra‐

tions are not allowed after the "SINU_CompleteRegis‐
tration" function has been called.

Perform all registrations before calling "SINU_Com‐
pleteRegistration".

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
Error and status codes (Page 915)
SINU_CompleteRegistration (Page 813)
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12.5.41 SINU_RegisterModeGroup

Description
The block registers an instance for data exchange with the desired mode group.
After successful registration, the associated number of the mode group is stored in the "config" 
area and the "registered" and "modeGroupActive" flags are set. Once all instances have been 
registered, "SINU_CompleteRegistration" must be called. The instance is updated by calling 
"SINU_Update" cyclically.
Alternative to registering a mode group instance with HMI instance:
• "SINU_RegisterModeGroupWithHmi"

Call time
• Once when the PLC runs up, e.g. in the startup OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
number Input UInt Number of mode group
modeGroup InOut NCK_typeModeGroup Mode group instance to be registered for the mode group 
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7004 The instance name could not be saved because there 

is not enough memory. See "SINU_CompleteRegis‐
tration" and error 16#8401.

Use shorter names for these and other instances to be 
registered.

8002 An instance has already been registered for this mode 
group.

Register only one instance per mode group.

8003 This instance has already been registered for another 
mode group.

Register an instance for a single mode group only.

8004 The specified mode group is not active. Register instances for active mode groups only.
800E Registration has already been completed, registra‐

tions are not allowed after the "SINU_CompleteRegis‐
tration" function has been called.

Perform all registrations before calling "SINU_Com‐
pleteRegistration".

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

PLC Basic Program plus reference
12.5 PLC blocks, functions and instructions

PLC Basic Program plus
878 Function Manual, 07/2022, A5E51148763B AB



See also
Error and status codes (Page 915)
SINU_CompleteRegistration (Page 813)

12.5.42 SINU_RegisterModeGroupWithHmi

Description
The block registers an instance for data exchange with the desired mode group and assigns an 
instance for data exchange with the HMI.
After successful registration, the associated number of the mode group is stored in the "config" 
area and the "registered" and "modeGroupActive" flags are set. Once all instances have been 
registered, "SINU_CompleteRegistration" must be called. The instance is updated by calling 
"SINU_Update" cyclically.
Alternative to registering a mode group instance without HMI instance:
• "SINU_RegisterModeGroup"

Call time
• Once when the PLC runs up, e.g. in the startup OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
number Input UInt Number of mode group
modeGroup InOut NCK_typeModeGroup Mode group instance to be registered for the mode group 
hmiModeGroup InOut NCK_typeHmiMo‐

deGroup
HMI instance to be assigned to the mode group

error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7004 The instance name could not be saved because there 

is not enough memory. See "SINU_CompleteRegis‐
tration" and error 16#8401.

Use shorter names for these and other instances to be 
registered.
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Status/error 
code*
(W#16#...)

Description Remedy

8002 An instance has already been registered for this mode 
group.

Register only one instance per mode group.

8003 This instance has already been registered for another 
mode group.

Register an instance for a single mode group only.

8004 The specified mode group is not active. Register instances for active mode groups only.
800E Registration has already been completed, registra‐

tions are not allowed after the "SINU_CompleteRegis‐
tration" function has been called.

Perform all registrations before calling "SINU_Com‐
pleteRegistration".

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
SINU_CompleteRegistration (Page 813)

12.5.43 SINU_RegisterNc

Description
The block registers an instance for data exchange of general NC data.
After successful registration, general data is stored in the "config" area and the "registered" flag 
is set. Once all instances have been registered, "SINU_CompleteRegistration" must be called. The 
instance is updated by calling "SINU_Update" cyclically.
Alternative to registering an NC instance with HMI instance:
• "SINU_RegisterNcWithHmi"

Call time
• Once when the PLC runs up, e.g. in the startup OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
nc InOut NCK_typeNc Number of mode group
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred
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Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7004 The instance name could not be saved because there 

is not enough memory. See "SINU_CompleteRegis‐
tration" and error 16#8401.

Use shorter names for these and other instances to be 
registered.

8002 Another instance has already been registered. Register only one instance per NC.
8003 The instance has already been registered. Register an instance for a single NC only.
800E Registration has already been completed, registra‐

tions are not allowed after the "SINU_CompleteRegis‐
tration" function has been called.

Perform all registrations before calling "SINU_Com‐
pleteRegistration".

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
Error and status codes (Page 915)
SINU_CompleteRegistration (Page 813)

12.5.44 SINU_RegisterNcWithHmi

Description
The block registers an instance for data exchange of general NC data and assigns an instance for 
data exchange with the HMI.
After successful registration, general data is stored in the "config" area and the "registered" flag 
is set. Once all instances have been registered, "SINU_CompleteRegistration" must be called. The 
instance is updated by calling "SINU_Update" cyclically.
Alternative to registering an NC instance without HMI instance:
• "SINU_RegisterNc"

Call time
• Once when the PLC runs up, e.g. in the startup OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
nc InOut NCK_typeNc Number of mode group
hmiNc InOut NCK_typeHmiNc HMI instance to be assigned to the NC
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Parameter Declaration Data type Description
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7004 The instance name could not be saved because there 

is not enough memory. See "SINU_CompleteRegis‐
tration" and error 16#8401.

Use shorter names for these and other instances to be 
registered.

8002 Another instance has already been registered. Register only one instance per NC.
8003 The instance has already been registered. Register an instance for a single NC only.
800E Registration has already been completed, registra‐

tions are not allowed after the "SINU_CompleteRegis‐
tration" function has been called.

Perform all registrations before calling "SINU_Com‐
pleteRegistration".

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
SINU_CompleteRegistration (Page 813)

12.5.45 SINU_RegisterRelocate

Description
The block registers an instance for data exchange for relocating in a TOA unit.

Note
The TOA unit instance must already be registered per "SINU_RegisterToaUnit".

After successful registration, the associated number is stored in the "config" area and the flag 
"registered" is set. Once all instances have been registered, "SINU_CompleteRegistration" must 
be called. The instance is updated by calling "SINU_Update" cyclically.

Call time
• Once when the PLC runs up, e.g. in the startup OB
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Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
relocate InOut NCK_typeRelocate Relocating instance to be registered
toaUnit InOut NCK_typeToaUnit TOA unit instance for which relocating is to be registered
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7004 The instance name could not be saved because there 

is not enough memory. See "SINU_CompleteRegis‐
tration" and error 16#8401.

Use shorter names for these and other instances to be 
registered.

8002 An instance has already been registered for this relo‐
cating operation.

Register only one instance per relocating operation.

8003 This instance has already been registered for another 
relocating operation.

Register an instance for a single relocating operation 
only.

8004 The specified relocating operation is not active. Register instances for active relocating only.
8005 The TOA unit instance is not registered. Register TOA unit with "SINU_RegisterToaUnit" be‐

fore use.
800E Registration has already been completed, registra‐

tions are not allowed after the "SINU_CompleteRegis‐
tration" function has been called.

Perform all registrations before calling "SINU_Com‐
pleteRegistration".

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
Error and status codes (Page 915)
SINU_CompleteRegistration (Page 813)

12.5.46 SINU_RegisterToaUnit

Description
The block registers an instance of the specified NCK TOA unit.
After successful registration, the associated information of the NCK-TOA unit is stored in the 
"config" area and the flag "registered" is set. Once all instances have been registered, 
"SINU_CompleteRegistration" must be called. No cyclic data exchange is provided for the 
instances of a TOA unit.
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Call time
• Once when the PLC runs up, e.g. in the startup OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
number Input UInt Number of the NCK TOA unit (cf. MD28085 MM_LINK_TOA_UNIT)
toaUnit InOut NCK_typeToaUnit TOA unit instance to be registered for the NCK TOA unit
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7004 The instance name could not be saved because there 

is not enough memory. See "SINU_CompleteRegis‐
tration" and error 16#8401.

Use shorter names for these and other instances to be 
registered.

8002 An instance has already been registered for this TOA 
unit.

Register only one instance per TOA unit.

8003 This instance has already been registered for another 
TOA unit.

Register an instance for a single TOA unit only.

8004 The specified TOA unit is not active. Register instances for active TOA units only.
800E Registration has already been completed, registra‐

tions are not allowed after the "SINU_CompleteRegis‐
tration" function has been called.

Perform all registrations before calling "SINU_Com‐
pleteRegistration".

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
Error and status codes (Page 915)
SINU_CompleteRegistration (Page 813)
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12.5.47 SINU_RegisterToolholder

Description
The block registers an instance for data exchange with the specified tool holder in a TOA unit.

Note
The TOA unit instance must already be registered per "SINU_RegisterToaUnit".

After successful registration, the associated number of the tool holder is stored in the "config" 
area and the flag "registered" is set. Once all instances have been registered, 
"SINU_CompleteRegistration" must be called. The instance is updated by calling "SINU_Update" 
cyclically.

Call time
• Once when the PLC runs up, e.g. in the startup OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
number Input UInt Number of the tool holder or spindle number (for tool holder x, see 

$TC_MPP5[9998,1]=x, if $TC_MPP1[9998,1]=2 and 
$TC_MAP1[9998]=7)

toolholder InOut NCK_typeToolholder Tool holder instance to be registered for the tool holder
toaUnit InOut NCK_typeToaUnit TOA unit instance for which the tool holder is to be registered
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7004 The instance name could not be saved because there 

is not enough memory. See "SINU_CompleteRegis‐
tration" and error 16#8401.

Use shorter names for these and other instances to be 
registered.

8002 An instance has already been registered for this tool 
holder.

Register only one instance per tool holder.

8003 This instance has already been registered for another 
tool holder.

Register an instance for a single tool holder only.

8004 The specified tool holder is not active. Register instances for active tool holders only.
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Status/error 
code*
(W#16#...)

Description Remedy

8005 The TOA unit instance is not registered. Register TOA unit with "SINU_RegisterToaUnit" be‐
fore use.

800E Registration has already been completed, registra‐
tions are not allowed after the "SINU_CompleteRegis‐
tration" function has been called.

Perform all registrations before calling "SINU_Com‐
pleteRegistration".

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
Error and status codes (Page 915)
SINU_CompleteRegistration (Page 813)

12.5.48 SINU_RequestAsup

Description
Using function "SINU_RequestAsup", predefined subprograms (ASUB) can be started in the NC. 
Before starting, the ASUB in the NC program must be assigned an interrupt number and a 
priority. In the PLC, this assignment can be made by calling instruction 
"SINU_NcAssignInterrupt". After the assignment, the ASUB can be called as often as required.
The NC program running in the channel is interrupted by the ASUB. Several ASUBs can be started 
in one PLC cycle, the ASUBs are executed in succession in the NC. No jobs can be started in a 
channel with active channel reset.

Call time
• Once per PLC cycle for each instance, e.g. in the main OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
execute Input Bool TRUE: Starts the function.
interruptNumber Input UInt Interrupt numbers 1…8 and 11…32 (9, 10 may not be used)
chan InOut NCK_typeChan Registered instance of the NC channel
status Output Word Status number or error number if an error has occurred
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Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7000 Call without execute -
7001 ASUB processing started -
7002 Interrupt identified -
7005 Subprogram running -
8005 Channel instance not registered Register chan unit before using "SINU_RegisterChan" 

or use registered channel instance.
8209 Interrupt number invalid Specify a valid interrupt number.
8410 Error at subprogram start -
8411 Error when executing the subprogram -
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

Example: Starting a subprogram
In the example, an asynchronous subprogram was started in channel 1 with interrupt number 
1. Instance "NckInst".chan1 was assigned channel 1. 

SCL
// #SINU_RequestAsup_Instance: SINU_RequestAsup;
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
// job start: #statStart := TRUE
#SINU_RequestAsup_Instance(execute := #statExecute,
                           interruptNumber := 1,
                           busy => #tempBusy,
                           done => #tempDone,
                           error => #tempError,
                           status => #tempStatus,
                           chan := "NckInst".chan1);
IF #tempDone OR #tempError THEN
      #statExecute := FALSE;
END_IF;

12.5.49 SINU_ReRegisterAxis

Description
The block reregisters the registered axis instance. The call is only required after a request by 
reRegisterNeeded = TRUE at "SINU_Update".
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After "SINU_ReRegister*", the instances are updated the next time that "SINU_Update" is called.

Call time
• Once after request (by reRegisterNeeded = TRUE at "SINU_Update") in the PLC cycle for each 

axis instance, e.g. in the main OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
axis InOut NCK_typeAxis Axis instance that should be reregistered
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
8004 The desired axis is not active. Only reregister the active machine axes.
8005 Instance is not registered. Register an axis instance first before reregistering the 

instance.
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
Error and status codes (Page 915)

12.5.50 SINU_ReRegisterChan

Description
The block reregisters the registered channel instance. The call is only required after a request by 
reRegisterNeeded = TRUE at "SINU_Update".
After "SINU_ReRegister*", the instances are updated the next time that "SINU_Update" is called.

Call time
• Once after request (by reRegisterNeeded = TRUE at "SINU_Update") in the PLC cycle for each 

channel instance, e.g. in the main OB
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Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
chan InOut NCK_typeChan Channel instance that should be reregistered 
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
8004 The desired channel is not active. Only reregister the active channels.
8005 Instance is not registered. Register a channel instance first before reregistering 

the instance.
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
Error and status codes (Page 915)

12.5.51 SINU_ReRegisterLoadingPoint

Description
The block reregisters the registered load locations instance. The call is only required after a 
request by reRegisterNeeded = TRUE at "SINU_Update".
After "SINU_ReRegister*", the instances are updated the next time that "SINU_Update" is called.

Call time
• Once after request (by reRegisterNeeded = TRUE at "SINU_Update") in the PLC cycle for each 

load location instance, e.g. in the main OB
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Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
loadingPoint InOut NCK_typeLoadingPoint Load location instance that should be reregistered
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
8005 Instance is not registered. Register a loading location instance first before rere‐

gistering the instance.
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
Error and status codes (Page 915)

12.5.52 SINU_ReRegisterModeGroup

Description
The block reregisters the registered mode group instance. The call is only after a request by 
reRegisterNeeded = TRUE at "SINU_Update".
After "SINU_ReRegister*", the instances are updated the next time that "SINU_Update" is called.

Call time
• Once after request (by reRegisterNeeded = TRUE at "SINU_Update") in the PLC cycle for each 

mode group instance, e.g. in the main OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
modeGroup InOut NCK_typeModeGroup Mode group instance that should be reregistered 
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred
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Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
8004 The desired mode group is not active. Only reregister the active mode groups.
8005 Instance is not registered. Register a mode group instance first before reregis‐

tering the instance.
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
Error and status codes (Page 915)

12.5.53 SINU_ReRegisterNc

Description
The block reregisters the registered normally NC instance. The call is only required after a request 
by reRegisterNeeded = TRUE at "SINU_Update".
After "SINU_ReRegister*", the instances are updated the next time that "SINU_Update" is called.

Call time
• Once after request (by reRegisterNeeded = TRUE at "SINU_Update") in the PLC cycle for each 

NC instance, e.g. in the main OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
nc InOut NCK_typeNc NC instance that should be reregistered 
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred
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Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
8005 Instance is not registered. Register an NC instance first before reregistering the 

instance.
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
Error and status codes (Page 915)

12.5.54 SINU_ReRegisterRelocate

Description
The block reregisters the registered relocation instance. The call is only required after a request 
by reRegisterNeeded = TRUE at "SINU_Update".
After "SINU_ReRegister*", the instances are updated the next time that "SINU_Update" is called.

Call time
• Once after request (by reRegisterNeeded = TRUE at "SINU_Update") in the PLC cycle for each 

relocation instance, e.g. in the main OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
relocate InOut NCK_typeRelocate Relocation instance that should be reregistered
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred
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Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
8005 Instance is not registered. Register a relocation instance first before reregister‐

ing the instance.
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
Error and status codes (Page 915)

12.5.55 SINU_ReRegisterToolholder

Description
The block reregisters the registered tool holder instance. The call is only required after a request 
by reRegisterNeeded = TRUE at "SINU_Update".
After "SINU_ReRegister*", the instances are updated the next time that "SINU_Update" is called.

Call time
• Once after request (by reRegisterNeeded = TRUE at "SINU_Update") in the PLC cycle for each 

tool holder instance, e.g. in the main OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
toolholder InOut NCK_typeToolholder Tool holder instance that should be reregistered
error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred
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Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
8005 Instance is not registered. Register a tool holder instance first before reregister‐

ing the instance.
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
Error and status codes (Page 915)

12.5.56 SINU_RotateSpindle

Description
The block starts or stops the rotation of a spindle. In addition to the direction of rotation, the 
speed can be specified.
In order to start or stop the spindle using the block, the control of the axis must first be 
transferred from the NC to the PLC. See subsection "PLC axis and axis interchange".
It is not possible to change parameters after a task has been started. Once a start or stop task has 
been started, it cannot be canceled via the block.
Several instances of this block can be programmed for the same machine axis. Several tasks that 
were thus started simultaneously are processed one after the other. This also applies if the block 
is used simultaneously with other blocks for axis/spindle control for the same machine axis.
Different machine axes can be controlled simultaneously. For each machine axis, a separate 
instance of the block must be used and the call must be programmed.
It is not possible to control an axis that is not a spindle with this block.

NC commands
A call of the block corresponds to the following NC commands:
• S<spindle> M3 with parameters start := TRUE and dirM4 := FALSE
• S<spindle> M4 with parameters start := TRUE and dirM4 := TRUE
• M5 with parameter stop := TRUE

PLC axis and axis interchange
Before an axis can be controlled by the PLC, the axis must be activated as a PLC axis (axis 
interchange from NC to PLC).
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Use the following signals for an axis interchange and observe the corresponding signals:
• <axis>.interchange.out.assignToPlc = TRUE;
• <axis>.interchange.out.requireSwitchOver = TRUE;
After return of the control (axis interchange from PLC to NC), the axis can be controlled again by 
the NC program.
Use the following signals for an axis interchange and observe the corresponding signals:
• <axis>.interchange.out.assignToPlc = FALSE;
• <axis>.interchange.out.requireSwitchOver = TRUE;
A permanently assigned PLC axis (MD30460 Bit 5 = 1, <Axis>.plcCtrl.in.plcCtrlPermanent = 
TRUE) becomes a "neutral axis" during run-up. In the case of a traversing task, the positioning 
axis automatically becomes the PLC axis without a previous axis interchange.

Axis disable
If axis disable <Axis>.basic.out.disable or <Axis>.basic.in.disabled is set, any axis controlled via 
the block does not move. Only a simulated actual value is generated. This response is the same 
when traversing the axis with an axis disable from the NC.

Axes in the coupled grouping
Axes that belong to a coupled grouping can only be traversed by the block via the leading axis. 
It is not possible to control the coupled grouping via a following axis.
The following axis can only be controlled if <Axis>.coupling.out.enableFollowOverlay := TRUE is 
set. Only the following axis itself is then controlled.

Call time
• Once per PLC cycle for each instance, e.g. in the main OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
start Input Bool TRUE: Job to start spindle rotation

Must not be set together with "stop".
stop Input Bool TRUE: Task to stop the spindle rotation.

Must not be set together with "start".
spindleSpeed Input Real Spindle speed in rpm
dirM4 Input Bool FALSE: Direction of rotation as for M3

TRUE: Direction of rotation as for M4
autoGearStage Input Bool TRUE: automatic selection of the gear stage
axis InOut NCK_typeAxis Registered instance of the NCK machine axis to be controlled.
busy Output Bool TRUE: Job to control the axis is executed
done Output Bool TRUE: Task for controlling the axis was successfully completed, 

"start" or "stop" can be reset.

PLC Basic Program plus reference
12.5 PLC blocks, functions and instructions

PLC Basic Program plus
Function Manual, 07/2022, A5E51148763B AB 895



Parameter Declaration Data type Description
error Output Bool TRUE: An error has occurred, "start" or "stop" can be reset.
status Output Word Status number when the task is executed.

Error number if an error occurred.

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7001 Waiting for free interface to the NCK. -
7002 Task sent to NCK, waiting for response -
7005 Task sent to NCK, waiting for completion. -
8005 Instance is not registered. Register an axis instance first before controlling the 

axis.
800D Impermissible combination for task with "start" and 

"stop"
Do not use "start" and "stop" simultaneously.

8012 Axis is not a PLC axis. Perform an axis interchange first before controlling 
the axis.
See subsection "PLC axis and axis interchange"

0001-00FF Error code of NC, see table "Error code of NC". See NC alarm if applicable
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

Error code of NC
Error code
(W#16#...)

Description

0001 Several functions of the axis/spindle were activated simultaneously
0014 A function was started without the position being reached
001E The axis/spindle was transferred to the NC while still in motion
0028 The axis is programmed by a NC program, NC-internal error.
0032 Permanently assigned PLC axis: Traverses (JOG) or references
003C Permanently assigned PLC axis: Channel status does not permit a start
0064 Incorrect position programmed for axis/spindle (corresponds to alarm 16830)
0065 Programmed speed is too high
0066 Incorrect value range for constant cutting speed (corresponds to alarm 14840)
0068 Following spindle: Illegal programming (corresponds to alarm 22030)
0069 No measuring system available (corresponds to alarm 16770)
006A Axis positioning still active (corresponds to alarm 22052)
006B Reference mark not found (corresponds to alarm 22051)
006C No transition from speed control to position control (corresponds to alarm 22050)
006D Reference mark not found (corresponds to alarm 22051)
006E Velocity/speed is negative
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Error code
(W#16#...)

Description

006F Setpoint speed == zero
0070 Invalid gear stage
0073 Programmed position has not been reached
0075 G96/G961 is not active in the NC.
0076 G96/G961 is still active in the NC.
0078 Axis is not an indexing axis (corresponds to alarm 20072)
0079 Indexing position error (corresponds to alarm 17510)
007D DC (shortest path) not possible (corresponds to alarm 16800)
007E Absolute value minus not possible (corresponds to alarm 16820)
007F Absolute value plus not possible (corresponds to alarm 16810)
0080 No transverse axis available for diameter programming (corresponds to alarm 16510)
0082 Software limit switch plus (corresponds to alarm 20070)
0083 Software limit switch minus (corresponds to alarm 20070)
0084 Working area limitation plus (corresponds to alarm 20071)
0085 Working area limitation minus (corresponds to alarm 20071)
0086 Frame not permitted for indexing axis
0087 Indexing axis with "Hirth joint" is active (corresponds to alarm 17501)
0088 Indexing axis with "Hirth joint" is active and axis not referenced (corresponds to alarm 17503)
0089 Spindle operation not possible for transformed spindle/axis (corresponds to alarm 22290)
008A Axis: Coordinate system-specific working area limitation plus violated (corresponds to alarm 20082)
008B Axis: Coordinate system-specific working area limitation minus violated (corresponds to alarm 20082)
00C8 System error: Corresponds to alarm 450007

Example: Start spindle rotation
The spindle belonging to the registered instance "SP" should rotate at 1000 rpm. This is 
performed after the static variable #statExecute := TRUE has been set.
The feedback is stored in the temporary variables "tempBusy", "tempDone", "tempError" and 
"tempStatus".
After start of rotation (tempDone = TRUE) or an error (tempError = TRUE), the task will be 
finished automatically by #statExecute := FALSE. The spindle continues to rotate at 1000 rpm, 
provided that the task was successful.

SCL
// SINU_RotateSpindle_Instance : SINU_RotateSpindle
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
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SCL
#SINU_RotateSpindle_Instance(start := #statExecute,
                             stop := FALSE,
                             spindleSpeed := 1000.0,   // 1000 rpm
                             dirM4 := FALSE,           // Direction of rotation as for M3
                             autoGearStage := FALSE,
                             busy => #tempBusy,
                             done => #tempDone,
                             error => #tempError,
                             status => #tempStatus,
                             axis := "SP");
 
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

Example: Stop spindle rotation
The spindle belonging to the registered instance "SP" should be stopped. This happens after the 
static variable #statExecute := TRUE has been set.
The feedback is stored in the temporary variables "tempBusy", "tempDone", "tempError" and 
"tempStatus".
After reaching the position (tempDone = TRUE) or an error (tempError = TRUE), the task will be 
finished automatically by #statExecute := FALSE.

SCL
// SINU_RotateSpindle_Instance : SINU_RotateSpindle
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
#SINU_RotateSpindle_Instance(start := FALSE,
                             stop := #statExecute,
                             spindleSpeed := 0.0,
                             dirM4 := FALSE,
                             autoGearStage := FALSE,
                             busy => #tempBusy,
                             done => #tempDone,
                             error => #tempError,
                             status => #tempStatus,
                             axis := "SP");
 
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

PLC Basic Program plus reference
12.5 PLC blocks, functions and instructions

PLC Basic Program plus
898 Function Manual, 07/2022, A5E51148763B AB



See also
Error and status codes (Page 915)

12.5.57 SINU_TraverseIndexingAxis

Description
The block controls an indexing axis. In addition to the target position or the path to be traversed, 
the approach direction and the speed can be specified.
In order to traverse the indexing axis using the block, the control of the axis must first be 
transferred from the NC to the PLC. See subsection "PLC axis and axis interchange".
It is not possible to change parameters after a task has been started. Once a traversing task has 
been started, it cannot be canceled via the block. To stop a traversing axis, use the "Delete 
distance-to-go" function instead (see <Axis>.basic.out.resetMovement).
Several instances of this block can be programmed for the same machine axis. Several tasks that 
were thus started simultaneously are processed one after the other. This also applies if the block 
is used simultaneously with other blocks for axis/spindle control for the same machine axis.
Different machine axes can be controlled simultaneously. For each machine axis, a separate 
instance of the block must be used and the call must be programmed.
Imperial dimensions (inch/min) are specified instead of metric ones with the help of the 
parameter imperialUnits := TRUE. This is independent of the current setting in the NC.
One of the parameters "modeAbsolute", "modeIncremental", "modeShortest", 
"modeNegativeDir", "modePositiveDir" must be set to TRUE. No more than one of these 
parameters may be set to TRUE.

NC commands
A call of the block corresponds to the following NC commands:
• POS[axis] = CAC(codedPosition) with parameter modeAbsolute := TRUE
• POS[axis] = CIC(codedPosition) with parameter modeIncremental := TRUE
• POS[axis] = CDC(codedPosition) with parameter modeShortest := TRUE
• POS[axis] = CACN(codedPosition) with parameter modeNegativeDir := TRUE
• POS[axis] = CACP(codedPosition) with parameter modePositiveDir := TRUE

PLC axis and axis interchange
Before an axis can be controlled by the PLC, the axis must be activated as a PLC axis (axis 
interchange from NC to PLC).
Use the following signals for an axis interchange and observe the corresponding signals:
• <axis>.interchange.out.assignToPlc = TRUE;
• <axis>.interchange.out.requireSwitchOver = TRUE;
After return of the control (axis interchange from PLC to NC), the axis can be controlled again by 
the NC program.
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Use the following signals for an axis interchange and observe the corresponding signals:
• <axis>.interchange.out.assignToPlc = FALSE;
• <axis>.interchange.out.requireSwitchOver = TRUE;
A permanently assigned PLC axis (MD30460 Bit 5 = 1, <Axis>.plcCtrl.in.plcCtrlPermanent = 
TRUE) becomes a "neutral axis" during run-up. In the case of a traversing task, the positioning 
axis automatically becomes the PLC axis without a previous axis interchange.

Axis disable
If axis disable <Axis>.basic.out.disable or <Axis>.basic.in.disabled is set, any axis controlled via 
the block does not move. Only a simulated actual value is generated. This response is the same 
when traversing the axis with an axis disable from the NC.

Axes in the coupled grouping
Axes that belong to a coupled grouping can only be traversed by the block via the leading axis. 
It is not possible to control the coupled grouping via a following axis.
The following axis can only be controlled if <Axis>.coupling.out.enableFollowOverlay := TRUE is 
set. Only the following axis itself is then controlled.

Call time
• Once per PLC cycle for each instance, e.g. in the main OB

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
execute Input Bool TRUE: Job to control the axis
modeAbsolute Input Bool TRUE: Position to absolute position Exactly 

one of 
these 
param‐
eters 
must 
be TRUE

modeShortest Input Bool TRUE: Position via the shortest path to the absolute po‐
sition

modePositiveDir Input Bool TRUE: Position in positive approach direction to abso‐
lute position

modeNegative‐
Dir

Input Bool TRUE: Position in negative approach direction to abso‐
lute position

modeIncremen‐
tal

Input Bool TRUE: Incremental positioning: "indexingPos" is the dis‐
tance instead of the absolute position

indexingPos Input DInt Absolute indexing position.
"modeIncremental" := TRUE: distance to be traversed in indexing 
positions.

speed Input Real Positioning speed in mm/min or rpm.
"imperialUnits" := TRUE: in inch/min instead of mm/min
0: Use velocity from MD32060 $MA_POS_AX_VELO

imperialUnits Input Bool TRUE: "speed" is specified in inch/min instead of mm/min
axis InOut NCK_typeAxis Registered instance of the NCK machine axis to be controlled
busy Output Bool TRUE: Job to control the axis is executed
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Parameter Declaration Data type Description
done Output Bool TRUE: Task for controlling the axis was successfully completed, 

"execute" can be reset
error Output Bool TRUE: An error has occurred, "execute" can be reset
status Output Word Status number when the task is executed.

Error number if an error occurred.

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7001 Waiting for free interface to the NCK. -
7002 Task sent to NCK, waiting for response -
7005 Task sent to NCK, waiting for completion. -
8005 Instance is not registered. Register an axis instance first before controlling the 

axis.
8012 Axis is not a PLC axis. Perform an axis interchange first before controlling 

the axis.
See subsection "PLC axis and axis interchange"

8204 Mode not unambiguous Set exactly one of the mode parameters to TRUE.
0001-00FF Error code of NC, see table "Error code of NC". See NC alarm if applicable
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

Error code of NC
Error code
(W#16#...)

Description

0001 Several functions of the axis/spindle were activated simultaneously
0014 A function was started without the position being reached
001E The axis/spindle was transferred to the NC while still in motion
0028 The axis is programmed by a NC program, NC-internal error
0032 Permanently assigned PLC axis: Traverses (JOG) or references
003C Permanently assigned PLC axis: Channel status does not permit a start
0064 Incorrect position programmed for axis/spindle (corresponds to alarm 16830)
0065 Programmed speed is too high
0066 Incorrect value range for constant cutting speed (corresponds to alarm 14840)
0068 Following spindle: Illegal programming (corresponds to alarm 22030)
0069 No measuring system available (corresponds to alarm 16770)
006A Axis positioning still active (corresponds to alarm 22052)
006B Reference mark not found (corresponds to alarm 22051)
006C No transition from speed control to position control (corresponds to alarm 22050)
006D Reference mark not found (corresponds to alarm 22051)
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Error code
(W#16#...)

Description

006E Velocity/speed is negative
006F Setpoint speed == zero
0070 Invalid gear stage
0073 Programmed position has not been reached
0075 G96/G961 is not active in the NC
0076 G96/G961 is still active in the NC
0078 Axis is not an indexing axis (corresponds to alarm 20072)
0079 Indexing position error (corresponds to alarm 17510)
007D DC (shortest path) not possible (corresponds to alarm 16800)
007E Absolute value minus not possible (corresponds to alarm 16820)
007F Absolute value plus not possible (corresponds to alarm 16810)
0080 No transverse axis available for diameter programming (corresponds to alarm 16510)
0082 Software limit switch plus (corresponds to alarm 20070)
0083 Software limit switch minus (corresponds to alarm 20070)
0084 Working area limitation plus (corresponds to alarm 20071)
0085 Working area limitation minus (corresponds to alarm 20071)
0086 Frame not permitted for indexing axis
0087 Indexing axis with "Hirth joint" is active (corresponds to alarm 17501)
0088 Indexing axis with "Hirth joint" is active and axis not referenced (corresponds to alarm 17503)
0089 Spindle operation not possible for transformed spindle/axis (corresponds to alarm 22290)
008A Axis: Coordinate system-specific working area limitation plus violated (corresponds to alarm 20082)
008B Axis: Coordinate system-specific working area limitation minus violated (corresponds to alarm 20082)
00C8 System error: Corresponds to alarm 450007

Example: Incremental positioning of the indexing axis
The axis belonging to the registered instance "A1" is to be traversed by 3 indexing positions in 
the negative direction relative to the current indexing position (modeIncremental := TRUE). This 
is performed after the static variable #statExecute := TRUE has been set.
The feedback is stored in the temporary variables "tempBusy", "tempDone", "tempError" and 
"tempStatus".
After reaching the position (tempDone = TRUE) or an error (tempError = TRUE), the task will be 
finished automatically by #statExecute := FALSE.

SCL
// SINU_TravIndAxis_Instance : SINU_TraverseIndexingAxis
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
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SCL
#SINU_TravIndAxis_Instance(execute := #statExecute,
                           modeAbsolute := FALSE,
                           modeShortest := FALSE,
                           modePositiveDir := FALSE,
                           modeNegativeDir := FALSE,
                           modeIncremental := TRUE,
                           indexingPos := -3, // 3 divisions back
                           speed := 1000.0, // 1000 mm/min
                           imperialUnits := FALSE,
                           busy => #tempBusy,
                           done => #tempDone,
                           error => #tempError,
                           status => #tempStatus,
                           axis := "A1");
 
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

Example: Position a rotating indexing axis
The rotation axis, which is an indexing axis and belongs to the registered instance "A1", is to be 
positioned to the indexing position 6 in the positive approach direction at a speed of 12 rpm 
(modePositiveDir := TRUE). This is performed after the static variable #statExecute := TRUE has 
been set.
The feedback is stored in the temporary variables "tempBusy", "tempDone", "tempError" and 
"tempStatus".
After reaching the position (tempDone = TRUE) or an error (tempError = TRUE), the task will be 
finished automatically by #statExecute := FALSE.

SCL
// SINU_TravIndAxis_Instance : SINU_TraverseIndexingAxis
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word

PLC Basic Program plus reference
12.5 PLC blocks, functions and instructions

PLC Basic Program plus
Function Manual, 07/2022, A5E51148763B AB 903



SCL
#SINU_TravIndAxis_Instance(execute := #statExecute,
                           modeAbsolute := FALSE,
                           modeShortest := FALSE,
                           modePositiveDir := TRUE,
                           modeNegativeDir := FALSE,
                           modeIncremental := FALSE,
                           indexingPos := 6,    // Indexing position 6°
                           speed := 12.0,       // 12 rpm
                           imperialUnits := FALSE,
                           busy => #tempBusy,
                           done => #tempDone,
                           error => #tempError,
                           status => #tempStatus,
                           axis := "A1");
 
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

Example: Position indexing axis with imperial dimensions
The indexing axis belonging to the registered instance "B1" is to be positioned to the indexing 
position 3 at a speed of 72 inch/min (modeAbsolute := TRUE and imperialUnits := TRUE). This is 
performed after the static variable #statExecute := TRUE has been set.
The feedback is stored in the temporary variables "tempBusy", "tempDone", "tempError" and 
"tempStatus".
After reaching the position (tempDone = TRUE) or an error (tempError = TRUE), the task will be 
finished automatically by #statExecute := FALSE.

SCL
// SINU_TravIndAxis_Instance : SINU_TraverseIndexingAxis
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
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SCL
#SINU_TravIndAxis_Instance(execute := #statExecute,
                           modeAbsolute := TRUE,
                           modeShortest := FALSE,
                           modePositiveDir := FALSE,
                           modeNegativeDir := FALSE,
                           modeIncremental := FALSE,
                           indexingPos := 3,     // indexing position 3°
                           speed := 72.0,        // 72 inch/min
                           imperialUnits := TRUE,
                           busy => #tempBusy,
                           done => #tempDone,
                           error => #tempError,
                           status => #tempStatus,
                           axis := "B1");
 
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

See also
Error and status codes (Page 915)

12.5.58 SINU_TraversePosAxis

Description
The block controls a positioning axis. In addition to the target position or the path to be 
traversed, the approach direction and the speed can be specified.
In order to traverse the positioning axis using the block, the control of the axis must first be 
transferred from the NC to the PLC. See subsection "PLC axis and axis interchange".
It is not possible to change parameters after a task has been started. Once a traversing task has 
been started, it cannot be canceled via the block. To stop a traversing axis, use the "Delete 
distance-to-go" function instead (see <Axis>.basic.out.resetMovement).
Several instances of this block can be programmed for the same machine axis. Several tasks that 
were thus started simultaneously are processed one after the other. This also applies if the block 
is used simultaneously with other blocks for axis/spindle control for the same machine axis.
Different machine axes can be controlled simultaneously. For each machine axis, a separate 
instance of the block must be used and the call must be programmed.
Imperial dimensions (inch and inch/min) are specified instead of metric ones with the help of the 
parameter imperialUnits := TRUE. This is independent of the current setting in the NC.
One of the parameters "modeAbsolute", "modeIncremental", "modeShortest", 
"modeNegativeDir", "modePositiveDir" must be set to TRUE. No more than one of these 
parameters may be set to TRUE.
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NC commands
A call of the block corresponds to the following NC commands:
• POS[axis] = pos or POS[axis] = AC(pos) with parameter modeAbsolute := TRUE 
• POS[axis] = IC(pos) with parameter modeIncremental := TRUE
• POS[axis] = DC(pos) with parameter modeShortest := TRUE
• POS[axis] = ACN(pos) with parameter modeNegativeDir := TRUE
• POS[axis] = ACP(pos) with parameter modePositiveDir := TRUE
• FDA[axis] = feedRate with parameter handwheelOvr := TRUE

PLC axis and axis interchange
Before an axis can be controlled by the PLC, the axis must be activated as a PLC axis (axis 
interchange from NC to PLC).
Use the following signals for an axis interchange and observe the corresponding signals:
• <axis>.interchange.out.assignToPlc = TRUE;
• <axis>.interchange.out.requireSwitchOver = TRUE;
After return of the control (axis interchange from PLC to NC), the axis can be controlled again by 
the NC program.
Use the following signals for an axis interchange and observe the corresponding signals:
• <axis>.interchange.out.assignToPlc = FALSE;
• <axis>.interchange.out.requireSwitchOver = TRUE;
A permanently assigned PLC axis (MD30460 Bit 5 = 1, <Axis>.plcCtrl.in.plcCtrlPermanent = 
TRUE) becomes a "neutral axis" during run-up. In the case of a traversing task, the positioning 
axis automatically becomes the PLC axis without a previous axis interchange.

Axis disable
If axis disable <Axis>.basic.out.disable or <Axis>.basic.in.disabled is set, any axis controlled via 
the block does not move. Only a simulated actual value is generated. This response is the same 
when traversing the axis with an axis disable from the NC.

Axes in the coupled grouping
Axes that belong to a coupled grouping can only be traversed by the block via the leading axis. 
It is not possible to control the coupled grouping via a following axis.
The following axis can only be controlled if <Axis>.coupling.out.enableFollowOverlay := TRUE is 
set. Only the following axis itself is then controlled.

Call time
• Once per PLC cycle for each instance, e.g. in the main OB
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Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
execute Input Bool TRUE: Job to control the axis
modeAbsolute Input Bool TRUE: Position to absolute position Exactly 

one of 
these 
param‐
eters 
must 
be TRUE

modeShortest Input Bool TRUE: Position via the shortest path to the absolute po‐
sition

modePositiveDir Input Bool TRUE: Position in positive approach direction to abso‐
lute position

modeNegative‐
Dir

Input Bool TRUE: Position in negative approach direction to abso‐
lute position

modeIncremen‐
tal

Input Bool TRUE: Incremental positioning: "pos" is the distance in‐
stead of the absolute position

pos Input Real Absolute position in mm or degrees.
"modeIncremental" := TRUE: distance to be traversed in mm or 
degrees.
"imperialUnits" := TRUE: in inches instead of mm.

feedRate Input Real Positioning speed in mm/min or rpm.
"imperialUnits" := TRUE: in inch/min instead of mm/min
0: Use velocity from MD32060 $MA_POS_AX_VELO

imperialUnits Input Bool TRUE: "speed" is specified in inch/min instead of mm/min
handwheelOvr Input Bool TRUE: Handwheel pulses of the handwheel act as speed superim‐

position on the positioning speed
axis InOut NCK_typeAxis Registered instance of the NCK machine axis to be controlled
busy Output Bool TRUE: Job to control the axis is executed
done Output Bool TRUE: Task for controlling the axis was successfully completed, 

"execute" can be reset
error Output Bool TRUE: An error has occurred, "execute" can be reset
status Output Word Status number when the task is executed.

Error number if an error occurred.

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
7001 Waiting for free interface to the NCK. -
7002 Task sent to NCK, waiting for response -
7005 Task sent to NCK, waiting for completion. -
8005 Instance is not registered. Register an axis instance first before controlling the 

axis.
8012 Axis is not a PLC axis. Perform an axis interchange first before controlling 

the axis.
See subsection "PLC axis and axis interchange"

PLC Basic Program plus reference
12.5 PLC blocks, functions and instructions

PLC Basic Program plus
Function Manual, 07/2022, A5E51148763B AB 907



Status/error 
code*
(W#16#...)

Description Remedy

8204 Mode not unambiguous Set exactly one of the mode parameters to TRUE.
0001-00FF Error code of NC, see table "Error code of NC". See NC alarm if applicable
* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

Error code of NC
Error code
(W#16#...)

Description

0001 Several functions of the axis/spindle were activated simultaneously
0014 A function was started without the position being reached
001E The axis/spindle was transferred to the NC while still in motion
0028 The axis is programmed by a NC program, NC-internal error
0032 Permanently assigned PLC axis: Traverses (JOG) or references
003C Permanently assigned PLC axis: Channel status does not permit a start
0064 Incorrect position programmed for axis/spindle (corresponds to alarm 16830)
0065 Programmed speed is too high
0066 Incorrect value range for constant cutting speed (corresponds to alarm 14840)
0068 Following spindle: Illegal programming (corresponds to alarm 22030)
0069 No measuring system available (corresponds to alarm 16770)
006A Axis positioning still active (corresponds to alarm 22052)
006B Reference mark not found (corresponds to alarm 22051)
006C No transition from speed control to position control (corresponds to alarm 22050)
006D Reference mark not found (corresponds to alarm 22051)
006E Velocity/speed is negative
006F Setpoint speed == zero
0070 Invalid gear stage
0073 Programmed position has not been reached
0075 G96/G961 is not active in the NC
0076 G96/G961 is still active in the NC
0078 Axis is not an indexing axis (corresponds to alarm 20072)
0079 Indexing position error (corresponds to alarm 17510)
007D DC (shortest path) not possible (corresponds to alarm 16800)
007E Absolute value minus not possible (corresponds to alarm 16820)
007F Absolute value plus not possible (corresponds to alarm 16810)
0080 No transverse axis available for diameter programming (corresponds to alarm 16510)
0082 Software limit switch plus (corresponds to alarm 20070)
0083 Software limit switch minus (corresponds to alarm 20070)
0084 Working area limitation plus (corresponds to alarm 20071)
0085 Working area limitation minus (corresponds to alarm 20071)
0086 Frame not permitted for indexing axis
0087 Indexing axis with "Hirth joint" is active (corresponds to alarm 17501)

PLC Basic Program plus reference
12.5 PLC blocks, functions and instructions

PLC Basic Program plus
908 Function Manual, 07/2022, A5E51148763B AB



Error code
(W#16#...)

Description

0088 Indexing axis with "Hirth joint" is active and axis not referenced (corresponds to alarm 17503)
0089 Spindle operation not possible for transformed spindle/axis (corresponds to alarm 22290)
008A Axis: Coordinate system-specific working area limitation plus violated (corresponds to alarm 20082)
008B Axis: Coordinate system-specific working area limitation minus violated (corresponds to alarm 20082)
00C8 System error: Corresponds to alarm 450007

Example: Traverse positioning axis incrementally
The axis belonging to the registered instance "X1" is to be traversed by 100 mm relative to the 
current position (modeIncremental := TRUE). This is performed after the static variable 
#statExecute := TRUE has been set.
The feedback is stored in the temporary variables "tempBusy", "tempDone", "tempError" and 
"tempStatus".
After reaching the position (tempDone = TRUE) or an error (tempError = TRUE), the task will be 
finished automatically by #statExecute := FALSE.

SCL
// SINU_TraversePosAxis_Instance : SINU_TraversePosAxis
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
#SINU_TraversePosAxis_Instance(execute := #statExecute,
                               modeAbsolute := FALSE,
                               modeShortest := FALSE,
                               modePositiveDir := FALSE,
                               modeNegativeDir := FALSE,
                               modeIncremental := TRUE,
                               pos := 100.0,        // 100 mm
                               feedRate := 600.0,   // 600 mm/min
                               imperialUnits := FALSE,
                               handwheelOvr := FALSE,
                               busy => #tempBusy,
                               done => #tempDone,
                               error => #tempError,
                               status => #tempStatus,
                               axis := "X1");
 
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;
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Example: Position rotation axis
The rotation axis belonging to the registered instance "A1" is to be positioned to the position 90° 
in positive approach direction at a speed of 1 rpm (modePositiveDir := TRUE). This is performed 
after the static variable #statExecute := TRUE has been set.
The feedback is stored in the temporary variables "tempBusy", "tempDone", "tempError" and 
"tempStatus".
After reaching the position (tempDone = TRUE) or an error (tempError = TRUE), the task will be 
finished automatically by #statExecute := FALSE.

SCL
// SINU_TraversePosAxis_Instance : SINU_TraversePosAxis
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
#SINU_TraversePosAxis_Instance(execute := #statExecute,
                               modeAbsolute := FALSE,
                               modeShortest := FALSE,
                               modePositiveDir := TRUE,
                               modeNegativeDir := FALSE,
                               modeIncremental := FALSE,
                               pos := 90.0,       // 90°
                               feedRate := 1.0,   // 1 rpm
                               imperialUnits := FALSE,
                               handwheelOvr := FALSE,
                               busy => #tempBusy,
                               done => #tempDone,
                               error => #tempError,
                               status => #tempStatus,
                               axis := "A1");
 
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

Example: Position axis with imperial dimensions
The axis belonging to the registered instance "Y1" is to be positioned to the position 10 inch at 
a speed of 50 inch/min (modeAbsolute := TRUE and imperialUnits := TRUE). This is performed 
after the static variable #statExecute := TRUE has been set.
The feedback is stored in the temporary variables "tempBusy", "tempDone", "tempError" and 
"tempStatus".
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After reaching the position (tempDone = TRUE) or an error (tempError = TRUE), the task will be 
finished automatically by #statExecute := FALSE.

SCL
// SINU_TraversePosAxis_Instance : SINU_TraversePosAxis
// statExecute : Bool
// tempBusy : Bool
// tempDone : Bool
// tempError : Bool
// tempStatus : Word
#SINU_TraversePosAxis_Instance(execute := #statExecute,
                               modeAbsolute := TRUE,
                               modeShortest := FALSE,
                               modePositiveDir := FALSE,
                               modeNegativeDir := FALSE,
                               modeIncremental := FALSE,
                               pos := 10.0,        // 10 inch
                               feedRate := 50.0,   // 50 inch/min
                               imperialUnits := TRUE,
                               handwheelOvr := FALSE,
                               busy => #tempBusy,
                               done => #tempDone,
                               error => #tempError,
                               status => #tempStatus,
                               axis := "Y1");
 
IF #statExecute THEN
    IF #tempError OR #tempDone THEN
        #statExecute := FALSE;
    END_IF;
END_IF;

See also
Error and status codes (Page 915)

12.5.59 SINU_Update

Description
The block updates all registered instances.
The update only takes place when NCK and PLC are in cyclic mode, signs of life are exchanged, 
and the PLC program has not changed.
If this is not the case, the data is not valid in all instances and the "ncCpuReady" output is not set.
If the "reRegisterNeeded" output is set, the update must be requested once for all previously 
registered instances (see "SINU_ReRegisterNc", "SINU_ReRegisterModeGroup", …). 
Subsequently, "SINU_Update" must be called again to update all instances.
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Call time
• Once per PLC cycle, e.g. at the beginning of main OB

Note
Recommendation
"SINU_Update" should be called at the beginning of the main OB before all other blocks.

Parameter
The following table shows the parameters of the block:

Parameter Declaration Data type Description
ncCpuReady Output Bool TRUE: The data in all requested instances have been updated and 

are valid.
reRegisterUpda‐
teNeeded

Output Bool TRUE: A reregistering for all registered instances must be reques‐
ted as the PLC program has changed. "SINU_Update" must be 
called again afterwards.

error Output Bool TRUE: An error has occurred
status Output Word Status number or error number if an error has occurred

Error, status, and remedy
Status/error 
code*
(W#16#...)

Description Remedy

0000 No error -
8008 The update was not requested for at least one regis‐

tered instance.
Request the update for all registered instances.

8402 NCK has not started up, no cyclic operation. -
8403 No more sign of life from NCK, no more cyclic opera‐

tion.
-

* Status code: 7xxx (information, alarm), parameter error = FALSE; error code: 8xxx (error), parameter error = TRUE

See also
Error and status codes (Page 915)
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12.6 LSINU_Deprecated* blocks

12.6.1 Overview
The following table lists the blocks of the SINUMERIK PLC Basic Program plus in the "Deprecated" 
folder which have been adapted and adopted from the SINUMERIK PLC Basic Program.

Name Description Restricted 
function

LSINU_DeprecatedConfigOpUnit‐
Comm (Page 913)

Block configures and initializes the basic program, 
starts synchronization between the PLC and NCK, 
must be called in the startup OB.

X

LSINU_DeprecatedConfigOpUnit‐
CommData (Page 914)

Global DB, contains parameters for the configura‐
tion and initialization of the basic program.

X

LSINU_DeprecatedHandwheels 
(Page 914)

The block is used to transfer handwheel signals. -

LSINU_DeprecatedOpUnitComm 
(Page 915)

The block is used for communication with operator 
components via Industrial Ethernet (IE), e.g. ma‐
chine control panels (MCP), handheld units (HT), 
and direct key modules (OpKey).

-

More information
For more information, refer to the SINUMERIK ONE PLC Function Manual (see Documentation on 
the web (Page 26)).

12.6.2 LSINU_DeprecatedConfigOpUnitComm
"LSINU_DeprecatedConfigOpUnitComm" replaces the functions of "LBP_ConfigBP [FC1]" in the 
current version of the basic program.

Description
The block configures and initializes the basic program, starts synchronization between the PLC 
and NCK, and is called in the startup OB.

Constraint/programming note
The scope of functions is limited.
• The block is restricted to the necessary parameters of the function 

"LSINU_DeprecatedConfigOpUnitComm".
• The scope of functions is reduced to the connection of operator panels.
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More information
For more information, refer to the SINUMERIK ONE PLC Function Manual , section 
"LBP_ConfigBP [FC1]: Basic program, startup section".

12.6.3 LSINU_DeprecatedConfigOpUnitCommData
"LSINU_DeprecatedConfigOpUnitCommData" replaces the functions of "LBP_ConfigData [DB7]" 
in the current version of the basic program.

Description
All input and output parameters of the "LSINU_DeprecatedConfigOpUnitComm" are mirrored in 
the global data block "LSINU_DeprecatedConfigOpUnitCommData". It also contains parameters 
that are only evaluated in cyclic operation.

Constraint/programming note
The scope of functions is limited.
• The block is restricted to the necessary parameters for the function 

"LSINU_DeprecatedOpUnitComm".
• The scope of functions is reduced to the connection of operator panels.

More information
For more information, refer to the SINUMERIK ONE PLC Function Manual , section 
"LBP_ConfigData [DB7] - configuration data".

12.6.4 LSINU_DeprecatedHandwheels
"LSINU_DeprecatedHandwheels" replaces the functions of "LBP_Handwheels [FC25002]" in the 
current version of the basic program and works together with 
"LSINU_DeprecatedOpUnitComm".

Description
The block "LSINU_DeprecatedHandwheels" transfers handwheel signals (rotary pulses of the 
handwheel) from the PLC to the NCK. Handwheel signals are transferred from a machine control 
panel (MCP) or a handheld terminal (HT) to the PLC in the "LSINU_DeprecatedOpUnitComm". 
Both blocks must be called cyclically.

Constraint/programming note
The complete scope of functions is available.
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More information
For more information, refer to the SINUMERIK ONE PLC Function Manual , section 
"LBP_Handwheels [FC25002]: Transfer handwheel signals".

12.6.5 LSINU_DeprecatedOpUnitComm
"LSINU_DeprecatedOpUnitComm" replaces the functions of "LBP_OpUnitComm [FB25000]" in 
the current version of the basic program.

Description
The block is used for communication with operator components via Industrial Ethernet (IE), e.g. 
machine control panels (MCP), handheld units (HT) and direct key modules (OpKey).

Constraint/programming note
The complete scope of functions is available.

More information
For more information, refer to the SINUMERIK ONE PLC Function Manual , section 
"LBP_OpUnitComm [FB25000]: Operator component communication".

12.7 Error and status codes
The following tables show a list of all error codes of the basic program function blocks.

16#0000
ErrorID Description
16#0000 No error

Messages/information/warnings 16#7xxx
ErrorID Description
16#7000 Function is not executed
16#7001 Waiting for free interface to the NCK.
16#7002 Task or message sent to NCK, waiting for response
16#7003 The "userData" parameter in one of the "SINU_ReadUserData" functions points to data area that is too 

small.
16#7004 The instance name could not be saved because there is not enough memory.
16#7005 Task or message sent to NCK, waiting for response.
16#7101 Warning: "buttonColor" invalid 
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ErrorID Description
16#7102 Warning: powerrideConfig.switchPos[].ledColor invalid
16#7103 Warning: powerrideConfig.switchPos[].vibrationIndex invalid

Error 16#8xxx
ErrorID Description
16#8001 Invalid instance or wrong instance size.
16#8002 Another instance has already been registered for this NCK object.
16#8003 The instance has already been registered for an NCK object.
16#8004 The desired NCK object is not active.
16#8005 The instance is not registered.
16#8006 Unknown or too new version of NCK-related data type
16#8007 Unknown instance type
16#8008 The update was not requested for at least one registered instance.
16#8009 The initialization was not called.
16#8010 No event available from NCK.
16#8012 Axis is not a PLC axis.
16#800A The block is not supported by the system software.
16#800B An axis with the specified name was not found.
16#800C Message to NCK without active command is not allowed.
16#800D Invalid combination for task or message to NCK.
16#800E Registration has already been completed, registrations are not allowed after the "SINU_CompleteR‐

egistration" function has been called.
16#800F Initialization of another basic program has already taken place.
16#8101 Positive "preset" edge, but "presetValue"3) is greater than 36
16#8102 Positive "preset" edge, but "presetValue" is less than 1
16#8201 The name of the data block at the parameter "hmi" is not allowed.
16#8202 The "userData" parameter in one of the "SINU_ReadUserData" functions points to data area that is too 

large.
16#8203 The "userData" parameter in one of the "SINU_ReadUserData" functions points to an invalid data area
16#8204 Mode not unambiguous.
16#8212 Configuration error2): "posMax" is greater than 36
16#8221 Configuration error: "pos100" is less than 1
16#8222 Configuration error: "posMax" is less than 1
16#8223 Configuration error: "pos100" is greater than "posMax"
16#8231 Configuration error: "switchPos[x].value" parameter is outside the valid range (0 … 200%) in one or 

more data sets
16#8401 Not all instance names could be transferred to the HMI due to insufficient memory.
16#8402 NCK has not started up, no cyclic operation.
16#8403 No more sign of life from NCK, no more cyclic operation.
16#8404 The NCK adapter could not be loaded.
16#8405 The NCK adapter could not be loaded.
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Internal errors 16#8601 - 16#87FF
ErrorID Description
16#8601 - 16#87FF Internal errors - Please contact Siemens.
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List of abbreviations A
A.1 List of abbreviations
A
A Output
AFIS Automatic Filter Switch: Automatic filter switch
ASCII American Standard Code for Information Interchange: American coding standard for the 

exchange of information
ASIC Application Specific Integrated Circuit: User switching circuit
ASUP Asynchronous subprogram
AUTO Operating mode "Automatic"
AUXFU Auxiliary Function: Auxiliary function
AWL Statement list

B
BAG Mode group
BCD Binary Coded Decimals: Decimal numbers encoded in binary code
BICO Binector Connector
BIN Binary Files: Binary files
BKS Basic coordinate system
BM Operating alarm
BO Binector Output
BTSS Operator panel interface

C
CLC Clearance control
CNC Computerized Numerical Control: Computerunterstützte numerische Steuerung
COM Communication
CP Communication Processor
CPU Central Processing Unit: Central processing unit
CST Configured Stop: Configured stop

D
DDS Drive Data Set: Drive data set
DIR Directory: Directory
DO Drive Object
DRF Differential Resolver Function: Differential resolver function (handwheel)
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D
DRY Dry Run: Dry run feedrate
DWORD Double word (currently 32 bits)

E
E Input
EES Execution from External Storage
E/A Input/Output
ESR Extended stop and retract
ETC ETC key ">"; Softkey bar extension in the same menu

F
FDD Feed Disable: Feed disable
FdStop Feed Stop: Feed stop
FIFO First In First Out: Memory that works without address specification and whose data is 

read in the same order in which they was stored
FM Error message
FUP Control system flowchart (PLC programming method)
FW Firmware

G
GEO Geometry, e.g. geometry axis
GP Basic program (PLC)
GUD Global User Data: Global user data

H
HEX Abbreviation for hexadecimal number 
HiFu Auxiliary function 
HMI Human Machine Interface: SINUMERIK user interface
HSA Main spindle drive
HT Handheld Terminal
HW Hardware

I
IBN Commissioning
INC Increment: Increment
INI Initializing Data: Initializing data
IPO Interpolator

List of abbreviations
A.1 List of abbreviations

PLC Basic Program plus
920 Function Manual, 07/2022, A5E51148763B AB



J
JOG JOGging: Setup mode

K
KOP Ladder diagram (PLC programming method)

L
LED Light Emitting Diode: Light-emitting diode
LMS Position measuring system
LR Position controller

M
Main Main program: Main program (OB1, PLC)
MCP Machine Control Panel: Machine control panel
MD Machine Data
MDA Manual Data Automatic: Manual input
MDS Motor Data Set: Motor data set
MELDW Message word
MKS Machine coordinate system
MM Motor Module
MPF Main Program File: Main program (NC)
MPI Multi Point Interface
MSTT Machine control panel

N
NC Numerical Control: Numerical control with block preparation, traversing range, etc.
NCU Numerical Control Unit: NC hardware unit
NCK Numerical Control Kernel
NCSD NC Start Disable
NST Interface signal
NV Work offset
NX Numerical Extension: Axis expansion module

O
OB Organization block in the PLC
OEM Original Equipment Manufacturer
OP Operation Panel: Operating equipment

List of abbreviations
A.1 List of abbreviations
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P
PCU PC Unit: PC box (computer unit)
PG Programming device
PI Program instance
PLC Programmable Logic Control: Controller
PN PROFINET
PO Power On
POS Position/positioning
PPO Parameter process data object: Cyclic data telegram for PROFIBUS DP transmission and 

"Variable speed drives" profile
PPU Panel Processing Unit (central hardware for a panel-based CNC, e.g. SINUMERIK 828D)
PROFIBUS Process Field Bus: Serial data bus
PRT Program test
PTP Point to Point: Point-to-point
PZD Process data: Process data part of a PPO

R
REF REFerence point approach function
REPOS REPOSition function
RESU Retrace support
RID Read In Disable
RP R Parameter, arithmetic parameter, predefined user variable

S
SA Synchronized action
SBL Single Block: Single block
SBT Safe Brake Test
SCC Safety Control Channel
SCL Structured Control Language
SD Settingdatum or setting data
SDI Safe Direction
SERUPRO Search-Run by Program Test: Block search via program test
SIC Safety Info Channel
SKP Skip: Function for skipping a part program block
SLP Safe Limited Position
SLS Safely Limited Speed
SMI Sensor Module Integrated
SOS Safe Operating Stop
SPF Sub Program File: Subprogram (NC)
SS1 Safe Stop 1
SS2 Safe Stop 2
STO Safe Torque Off

List of abbreviations
A.1 List of abbreviations

PLC Basic Program plus
922 Function Manual, 07/2022, A5E51148763B AB



S
STW Control word
SUG Grinding wheel peripheral speed
SW Software

T
TCU Thin Client Unit
TIA Totally Integrated Automation
TM Terminal Module (SINAMICS)
TO Tool Offset: Tool offset
TOA Tool Offset Active: Identifier (file type) for tool offsets
TOFF Online tool length offset
TRANSMIT Transform Milling Into Turning: Coordination transformation for milling operations on a 

turning machine

U
UP Subprogram
USB Universal Serial Bus

V
VDI Internal communication interface between NC and PLC

W
WKS Workpiece coordinate system
WPD Work Piece Directory: Workpiece directory
WZ Tool
WZV Tool management

Z
ZSW Status word (of drive)

A.2 Abbreviations for blocks, data types, instructions and variables
The following abbreviations are used for the block names, data types, instructions, and variables.

A
accel acceleration Acceleration
ack acknowledge fault Acknowledge fault
ack confirm receipt Confirm
ackWork fault will be corrected Fault will be corrected

List of abbreviations
A.2 Abbreviations for blocks, data types, instructions and variables
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A
amc SINUMERIK Integrate Analyze MyCondi‐

tion (AMC)
SINUMERIK Integrate Analyze MyCondi‐
tion (AMC)

aMode automatic mode (linked mode) (AUTO) Automatic mode (AUTO)
asup asynchronous subprogram Asynchronous subprograms
at advanced technology -
auto auto AUTO
aux auxiliary (e.g. auxiliary function) Auxiliary ... (e.g. auxiliary function)

B
bcs basic coordinate system Basic coordinate system
bp basic program Basic program

C
ccw counterclockwise Counter-clockwise
chan channel Channel
clc clearance control Clearance control 
clg centerless grinding Centerless (non-clamped) grinding
comp compensation Compensation
con condition Condition
config configure / configuration Setting
cont continuous Continuous, gapless
cpu central processing unit Central processing unit
ctrl control, controller control, controller, closed-loop control‐

ler
cw clockwise Clockwise

D
dc direct current Direct current
decel deceleration Braking/deceleration (spatial)
dep dependent Dependent
diag diagnostics Diagnostics
dir direction Direction
dp decentralized periphery Distributed I/O
drf differential resolver function Differential resolver function  
dyn dynamic Dynamic

E
eg electronic gearbox Electronic gearbox
emStop emergency stop Emergency stop

List of abbreviations
A.2 Abbreviations for blocks, data types, instructions and variables
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E
enc encoder Encoder
esr extended stop and retract Extended stop and retract

F
freq frequency Frequency
func function Function

G
geo geometry Geometry
goRefPoint goto reference point Reference point approach
gud global user data Global user data
gwps grinding wheel peripheral speed Grinding wheel peripheral speed (GWPS)

H
hmi human machine interface Human Machine Interface
ht handheld terminal Handheld terminal
hw hardware Hardware
hyd hydraulic Hydraulics

I
id Identity Identifier
in incomming Incoming
inc increments Increments
incVar increments variable Increments variable
info information Information

J
jog jog Free, manual traversing

M
mag magazine Magazine
max maximum Maximum
mcp machine control panel Machine control panel
mcs machine coordinate system Machine coordinate system
mcsWcs switch request MCS/WCS Switchover request MCS/WCS
mda manual data automatic Manual data input
medOff media off Media off
medOn media on Media on
min minimum Minimum

List of abbreviations
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M
misc miscellaneous Miscellaneous
mmc men-machine-communication Man-machine communication
mpi multi point interface Multi-point serial interface
mpp machine pushbutton panel Machine pushbutton panel
ms master-/slave- Leading/Following
msg message Message

N
nc(u) numerical control (unit) Numerical control, includes the entire 

NC(U)
Preferred abbreviation

nck numerical control kernel Numerical control kernel, includes the 
motion controller portion of the NC(U)

nok not ok Not okay

O
ob organisation block Organization block
oem original equipment manufacturer Original equipment manufacturer
ok ok Okay
op operator panel Operator panel front
opUnit operator unit Operator panel
opUnitCom operator unit communication Operator panel communication
oscill oscillation Oscillation
out outgoing Outgoing
ovr override Override

P
pc pc PC
plc programmable logic controller Programmable logic controller (PLC)
pn profinet Profinet
pneu pneumatic Pneumatic system
pos position, positioning Position, positioning
proc procedure (verallgemeinert FB und FC) Procedure (block)
prog program Program
protArea protection area Protection area
ptp point to point Point to point

R
ref reference point approach function Referencing function
repos repos "Repositioning" function

List of abbreviations
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R
resync resynchronization Resynchronize
rev revolutional Revolution-related
rot rotation, rotary Rotation, rotating

S
safety Safety Integrated Safety Integrated
sbr Subroutine Subprogram
serupro Search–Run by Program Test Block search via program test
sim simulation Simulation
sinu SINUMERIK SINUMERIK
sla safely limited acceleration Safely Limited Acceleration
slp safely limited position Safely Limited Position
sls safely limited speed Safely-Limited Speed
smi sensor module integrated Integrated sensor module
sMode single mode (SM) Single mode (SM)
sto safe torque off Safe Torque Off
stopCyclEnd stop after end of cycle Stop after end of cycle
stopImm immediate stop Immediate stop
sw software Software
synAct synchronous Action Synchronous action
sync synchronous, synchronized Synchronous, synchronized

T
tcs tool coordinate system Tool coordinate system
tcu thin client unit Thin Client Unit
toa tool area Tool management area
techno technology Technology
toffon (programmable) tool offset (Programmable) tool offset
toolMgmt tool management Tool management
travers traverse/traversing Move/traverse (axis)

V
var variable Settable

W
wcs workpiece coordinate system Workpiece coordinate system
wPiece workpiece Workpiece

List of abbreviations
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Index

"
"Siemens Industry Online Support" app, 29

<
<Axis>.basic, 100
<Axis>.basic.in, 101
<Axis>.basic.in.actToolBasePos, 108
<Axis>.basic.in.alarmActive, 102
<Axis>.basic.in.clampingToleranceExceeded, 104
<Axis>.basic.in.contTraversActive, 106
<Axis>.basic.in.disabled, 102
<Axis>.basic.in.dynBacklashCompActive, 108
<Axis>.basic.in.emergencyRetractionActive, 108
<Axis>.basic.in.enc1Active, 103
<Axis>.basic.in.enc1FreqLimitExceeded, 103
<Axis>.basic.in.enc1Restored, 103
<Axis>.basic.in.enc1Synchronized, 103
<Axis>.basic.in.enc2Active, 103
<Axis>.basic.in.enc2FreqLimitExceeded, 103
<Axis>.basic.in.enc2Restored, 103
<Axis>.basic.in.enc2Synchronized, 103
<Axis>.basic.in.fixedStopForceLimited, 108
<Axis>.basic.in.fixedStopReached, 108
<Axis>.basic.in.fixedStopRequest, 108
<Axis>.basic.in.followUpModeActive, 104
<Axis>.basic.in.handwheelAssignedNumber, 105
<Axis>.basic.in.handwheelDirInverted, 105
<Axis>.basic.in.handwheelOvrActive, 105
<Axis>.basic.in.inc10000Active, 106
<Axis>.basic.in.inc1000Active, 106
<Axis>.basic.in.inc100Active, 106
<Axis>.basic.in.inc10Active, 105
<Axis>.basic.in.inc1Active, 105
<Axis>.basic.in.incVarActive, 106
<Axis>.basic.in.indexAxisInPos, 107
<Axis>.basic.in.isPathAxis, 107
<Axis>.basic.in.isPosAxis, 107
<Axis>.basic.in.isStationary, 103
<Axis>.basic.in.jogFixedPointReachedNumber, 106
<Axis>.basic.in.jogFixedPointSelectedNumber, 106
<Axis>.basic.in.jogPosReached, 107
<Axis>.basic.in.jogToPosActive, 106
<Axis>.basic.in.lubricationPulseActive, 107
<Axis>.basic.in.measurementActive, 104
<Axis>.basic.in.moduloLimitSwitchActive, 106

<Axis>.basic.in.posAxisFeedrateValue, 107
<Axis>.basic.in.posCoarseReached, 104
<Axis>.basic.in.posCtrlActive, 104
<Axis>.basic.in.posFineReached, 104
<Axis>.basic.in.ready, 102
<Axis>.basic.in.reposDelayAck, 108
<Axis>.basic.in.reposOffsetActive, 108
<Axis>.basic.in.reposOffsetValid, 108
<Axis>.basic.in.revolutionalFeedrateActive, 104
<Axis>.basic.in.rotAxisInPos, 107
<Axis>.basic.in.speedCtrlActive, 104
<Axis>.basic.in.spindleModeActive, 107
<Axis>.basic.in.swCamsActive, 104
<Axis>.basic.in.traversMinusCommandActive, 105
<Axis>.basic.in.traversMinusRequestActive, 105
<Axis>.basic.in.traversPlusCommandActive, 105
<Axis>.basic.in.traversPlusRequestActive, 105
<Axis>.basic.in.velocityReduced, 107
<Axis>.basic.out, 101
<Axis>.basic.out.acceptExternalWorkOffset, 113
<Axis>.basic.out.clampingInProgress, 110
<Axis>.basic.out.contTravers, 111
<Axis>.basic.out.disable, 109
<Axis>.basic.out.disableParameterSetSwitchover, 
114
<Axis>.basic.out.disableTraversKeys, 110
<Axis>.basic.out.dynBacklashComp, 114
<Axis>.basic.out.enableCtrl, 109
<Axis>.basic.out.enableModuloLimitSwitch, 112
<Axis>.basic.out.enableOvr, 109
<Axis>.basic.out.enc1Activation, 109
<Axis>.basic.out.enc2Activation, 109
<Axis>.basic.out.feedrateOvrFactor, 109
<Axis>.basic.out.feedStopSpindleStop, 110
<Axis>.basic.out.fixedFeedrateSelection, 113
<Axis>.basic.out.fixedStopAckReached, 113
<Axis>.basic.out.fixedStopEnable, 113
<Axis>.basic.out.fixedStopSensor, 113
<Axis>.basic.out.followUpMode, 109
<Axis>.basic.out.handwheelInvertDir, 110
<Axis>.basic.out.handwheelSelection, 110
<Axis>.basic.out.hwLimitSwitchMinus, 111
<Axis>.basic.out.hwLimitSwitchPlus, 112
<Axis>.basic.out.inc1, 110
<Axis>.basic.out.inc10, 111
<Axis>.basic.out.inc100, 111
<Axis>.basic.out.inc1000, 111
<Axis>.basic.out.inc10000, 111
<Axis>.basic.out.incVar, 111
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<Axis>.basic.out.jogFixedPointSelection, 111
<Axis>.basic.out.jogToPos, 111
<Axis>.basic.out.limitSpeed, 113
<Axis>.basic.out.posCtrlParameterSetSelection, 113
<Axis>.basic.out.progTestEnableCtrl, 112
<Axis>.basic.out.progTestRequest, 112
<Axis>.basic.out.progTestSuppression, 112
<Axis>.basic.out.rapidTraversOvr, 110
<Axis>.basic.out.refPointApproachCam, 112
<Axis>.basic.out.refPointSelection, 112
<Axis>.basic.out.reposDelay, 113
<Axis>.basic.out.reposPtp, 113
<Axis>.basic.out.resetMovement, 109
<Axis>.basic.out.swCams, 109
<Axis>.basic.out.swLimitSwitch2Minus, 112
<Axis>.basic.out.swLimitSwitch2Plus, 112
<Axis>.basic.out.traversKeyMinus, 110
<Axis>.basic.out.traversKeyPlus, 110
<Axis>.config, 100
<Axis>.config.axisActive, 102
<Axis>.config.axisNumber, 102
<Axis>.config.registered, 102
<Axis>.coupling, 100
<Axis>.coupling.in, 101
<Axis>.coupling.in.accelReached, 128
<Axis>.coupling.in.accelThresholdReached, 128
<Axis>.coupling.in.correctionActive, 127
<Axis>.coupling.in.correctionDone, 127
<Axis>.coupling.in.followingSpindleActive, 126
<Axis>.coupling.in.gantryActive, 125
<Axis>.coupling.in.gantryCutOffLimitExceeded, 125
<Axis>.coupling.in.gantryLeadingActive, 125
<Axis>.coupling.in.gantrySyncOk, 125
<Axis>.coupling.in.gantrySyncRunReady, 125
<Axis>.coupling.in.gantryWarningLimitExceeded, 
125
<Axis>.coupling.in.leadingSpindleActive, 126
<Axis>.coupling.in.maxAccelReached, 128
<Axis>.coupling.in.maxSpeedReached, 128
<Axis>.coupling.in.mcsCouplingActive, 126
<Axis>.coupling.in.mcsFollowingAxisModeActive, 
126
<Axis>.coupling.in.mcsMirroringActive, 126
<Axis>.coupling.in.mcsOffsetChanged, 126
<Axis>.coupling.in.motionOverlaid, 127
<Axis>.coupling.in.msActive, 125
<Axis>.coupling.in.msCompCtrlActive, 125
<Axis>.coupling.in.msSpeedDifferenceCoarseReache
d, 126
<Axis>.coupling.in.msSpeedDifferenceFineReached, 
126
<Axis>.coupling.in.processActive, 127

<Axis>.coupling.in.speedThresholdReached, 128
<Axis>.coupling.in.syncCoarse2Reached, 127
<Axis>.coupling.in.syncCoarseReached, 127
<Axis>.coupling.in.syncFine2Reached, 127
<Axis>.coupling.in.syncFineReached, 127
<Axis>.coupling.in.syncSpindleCtrlMode, 126
<Axis>.coupling.out, 101
<Axis>.coupling.out.enableFollowOverlay, 129
<Axis>.coupling.out.gantryDisableSync, 128
<Axis>.coupling.out.gantryStartSyncRun, 128
<Axis>.coupling.out.mcsCollisionProtection, 129
<Axis>.coupling.out.mcsDecouple, 129
<Axis>.coupling.out.msActivate, 128
<Axis>.coupling.out.msTorqueComp, 129
<Axis>.coupling.out.syncCorrection, 129
<Axis>.coupling.out.syncResetCorrection, 129
<Axis>.coupling.out.syncSpindleResync, 129
<Axis>.coupling.out.syncSpindleSyncDisable, 129
<Axis>.drive, 100
<Axis>.drive.in, 101
<Axis>.drive.in.autonomousMotionActive, 115
<Axis>.drive.in.classCAlarmActive, 114
<Axis>.drive.in.currentCtrlActive, 117
<Axis>.drive.in.driveCtrlActive, 117
<Axis>.drive.in.driveDataSetNumber, 115
<Axis>.drive.in.driveTestTraversRequested, 117
<Axis>.drive.in.enabled, 114
<Axis>.drive.in.esrDcVoltageAlarmActive, 116
<Axis>.drive.in.esrGeneratorOperationActive, 116
<Axis>.drive.in.esrSpeedBelowMin, 116
<Axis>.drive.in.heatSinkTemperatureWarning, 114
<Axis>.drive.in.holdingBrakeReleased, 115
<Axis>.drive.in.motorDataSetNumber, 115
<Axis>.drive.in.motorTemperatureWarning, 114
<Axis>.drive.in.numberOfDriveDataSets, 115
<Axis>.drive.in.numberOfDriveDataSetsValid, 115
<Axis>.drive.in.posCtrlParameterSetNumber, 117
<Axis>.drive.in.pulsesEnabled, 114
<Axis>.drive.in.rapidStopActive, 114
<Axis>.drive.in.ready, 114
<Axis>.drive.in.speedAtSetpoint, 115
<Axis>.drive.in.speedBelowMin, 116
<Axis>.drive.in.speedBelowThreshold, 116
<Axis>.drive.in.speedCtrlIntegratorDisabled, 115
<Axis>.drive.in.speedSetpointReached, 115
<Axis>.drive.in.torqueBelowThreshold, 116
<Axis>.drive.in.varSignalingFunc1Active, 116
<Axis>.drive.in.varSignalingFunc2Active, 116
<Axis>.drive.in.varSignalingFunc3Active, 116
<Axis>.drive.out, 101
<Axis>.drive.out.disableSpeedCtrlIntegrator, 117
<Axis>.drive.out.driveDataSetSelection, 117

Index

PLC Basic Program plus
930 Function Manual, 07/2022, A5E51148763B AB



<Axis>.drive.out.enableDriveTestTravers, 118
<Axis>.drive.out.enablePulses, 117
<Axis>.drive.out.motorChangeoverDone, 118
<Axis>.drive.out.motorDataSetSelection, 118
<Axis>.drive.out.rapidStop, 117
<Axis>.drive.out.releaseHoldingBrake, 117
<Axis>.drive.out.requestDriveCtrl, 118
<Axis>.interchange, 100
<Axis>.interchange.in, 102
<Axis>.interchange.in.assignedChanNumber, 135
<Axis>.interchange.in.assignedToPlc, 135
<Axis>.interchange.in.neutralAxis, 135
<Axis>.interchange.in.possible, 135
<Axis>.interchange.in.requested, 135
<Axis>.interchange.out, 102
<Axis>.interchange.out.assignToChanSelection, 135
<Axis>.interchange.out.assignToPlc, 135
<Axis>.interchange.out.requireSwitchOver, 136
<Axis>.oscillation, 101
<Axis>.oscillation.in, 101
<Axis>.oscillation.in.active, 121
<Axis>.oscillation.in.disabled, 121
<Axis>.oscillation.in.error, 122
<Axis>.oscillation.in.externalReversalActive, 122
<Axis>.oscillation.in.motionActive, 122
<Axis>.oscillation.in.sparkingOutActive, 122
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<Axis>.plcCtrl.out.reset, 130
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<Axis>.safety, 101
<Axis>.safety.in, 102
<Axis>.safety.in.brakeTestModeEnabled, 136
<Axis>.safety.in.infoCtrlChanActive, 136
<Axis>.safety.out, 102
<Axis>.safety.out.activateBrakeRampForSs2e, 136
<Axis>.safety.out.enableBrakeTestMode, 136
<Axis>.safety.out.setpointLimitSelection, 136
<Axis>.safetyCtrlChan, 101
<Axis>.safetyCtrlChan.out, 102
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<Axis>.safetyCtrlChan.out.closeBrake, 134
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<Axis>.safetyCtrlChan.out.selectBrakeTest, 134
<Axis>.safetyCtrlChan.out.selectDirectionOfRotation, 
134
<Axis>.safetyCtrlChan.out.selectTestSequence, 135
<Axis>.safetyCtrlChan.out.startBrakeTest, 134
<Axis>.safetyCtrlChan.out.testStop, 134
<Axis>.safetyInfoChan, 101
<Axis>.safetyInfoChan.in, 102
<Axis>.safetyInfoChan.in.acceptanceTestModeSelect
ed, 133
<Axis>.safetyInfoChan.in.acceptanceTestSlpSelected, 
133
<Axis>.safetyInfoChan.in.activeBrake, 133
<Axis>.safetyInfoChan.in.brakeTest, 133
<Axis>.safetyInfoChan.in.brakeTestActive, 133
<Axis>.safetyInfoChan.in.brakeTestCompleted, 134
<Axis>.safetyInfoChan.in.brakeTestResult, 133
<Axis>.safetyInfoChan.in.currentLoadSign, 134
<Axis>.safetyInfoChan.in.esrRetractRequested, 131
<Axis>.safetyInfoChan.in.externalBrakeRequested, 
134
<Axis>.safetyInfoChan.in.safetyFaultActive, 132
<Axis>.safetyInfoChan.in.safetyMessageActive, 131
<Axis>.safetyInfoChan.in.sdiNegativeSelected, 132
<Axis>.safetyInfoChan.in.sdiPositiveSelected, 132
<Axis>.safetyInfoChan.in.setpointInput, 133
<Axis>.safetyInfoChan.in.slaActive, 130
<Axis>.safetyInfoChan.in.slpRangeSelected, 132
<Axis>.safetyInfoChan.in.slpSelectedAndUserAgreem
ent, 132
<Axis>.safetyInfoChan.in.slsActive, 131
<Axis>.safetyInfoChan.in.slsBit0Active, 130
<Axis>.safetyInfoChan.in.slsBit1Active, 131
<Axis>.safetyInfoChan.in.slsLimit, 132
<Axis>.safetyInfoChan.in.slsSelected, 132
<Axis>.safetyInfoChan.in.sosActive, 131
<Axis>.safetyInfoChan.in.sosSelected, 131
<Axis>.safetyInfoChan.in.ss1Active, 131
<Axis>.safetyInfoChan.in.ss2Active, 131
<Axis>.safetyInfoChan.in.ss2eActive, 133
<Axis>.safetyInfoChan.in.ss2esrActive, 133
<Axis>.safetyInfoChan.in.stoActive, 131
<Axis>.safetyInfoChan.in.testStopActive, 132
<Axis>.safetyInfoChan.in.testStopRequired, 132
<Axis>.spindle, 100
<Axis>.spindle.in, 101
<Axis>.spindle.in.constantCuttingSpeedActive, 119
<Axis>.spindle.in.ctrlModeActive, 120
<Axis>.spindle.in.cwRotActive, 119
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<Axis>.spindle.in.gearChangeoverRequested, 118
<Axis>.spindle.in.inPos, 120
<Axis>.spindle.in.mFuncNumber, 118
<Axis>.spindle.in.oscillModeActive, 120
<Axis>.spindle.in.posModeActive, 120
<Axis>.spindle.in.requestedGearStageNumber, 118
<Axis>.spindle.in.rigidTappingActive, 119
<Axis>.spindle.in.sFuncValue, 118
<Axis>.spindle.in.smi24, 120
<Axis>.spindle.in.smi24.sensorS1Present, 120
<Axis>.spindle.in.smi24.sensorS1StateNumber, 121
<Axis>.spindle.in.smi24.sensorS1Value, 121
<Axis>.spindle.in.smi24.sensorS4Actuated, 121
<Axis>.spindle.in.smi24.sensorS4Present, 121
<Axis>.spindle.in.smi24.sensorS5Actuated, 121
<Axis>.spindle.in.smi24.sensorS5Present, 121
<Axis>.spindle.in.smi24.sensorS6Present, 121
<Axis>.spindle.in.smi24.sensorsPresent, 120
<Axis>.spindle.in.smi24.speedLimited, 120
<Axis>.spindle.in.speedLimitationExceeded, 119
<Axis>.spindle.in.speedSetpointAboveMax, 119
<Axis>.spindle.in.speedSetpointBelowMin, 119
<Axis>.spindle.in.speedSetpointReached, 119
<Axis>.spindle.in.syncModeActive, 119
<Axis>.spindle.in.toolWithDynLimitationActive, 120
<Axis>.spindle.out, 101
<Axis>.spindle.out.autoGearStageChange, 124
<Axis>.spindle.out.deleteSValue, 123
<Axis>.spindle.out.disableSpeedMonitor, 123
<Axis>.spindle.out.gearChangeoverDone, 122
<Axis>.spindle.out.gearStageSelection, 122
<Axis>.spindle.out.invertM3M4, 123
<Axis>.spindle.out.oscillEnable, 124
<Axis>.spindle.out.oscillRequest, 124
<Axis>.spindle.out.oscillSetDirCcw, 124
<Axis>.spindle.out.oscillSetDirCw, 124
<Axis>.spindle.out.ovrFactor, 122
<Axis>.spindle.out.resyncEnc1, 122
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<Axis>.spindle.out.resyncEnc2, 122
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<Axis>.spindle.out.startCcw, 123
<Axis>.spindle.out.startCw, 123
<Axis>.spindle.out.startPosOperation, 124
<Axis>.spindle.out.stop, 123
<Axis>.spindle.out.useFeedrateOvr, 123
<Chan>.auxDFuncs, 137
<Chan>.auxDFuncs.in, 139
<Chan>.auxDFuncs[1].in.extendedAddress, 175
<Chan>.auxDFuncs[1].in.fastAckActive, 175
<Chan>.auxDFuncs[1].in.hasChanged, 175
<Chan>.auxDFuncs[1].in.value, 175
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<Chan>.auxFFuncs, 138
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<Chan>.auxFFuncs[1].in.fastAckActive, 176
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<Chan>.auxHFuncs[1].in.hasChanged, 176
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<Chan>.auxMDynFuncs.in, 139
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<Chan>.auxMDynFuncs.in.m32Decoded, 166
<Chan>.auxMDynFuncs.in.m33Decoded, 166
<Chan>.auxMDynFuncs.in.m34Decoded, 166
<Chan>.auxMDynFuncs.in.m35Decoded, 166
<Chan>.auxMDynFuncs.in.m36Decoded, 166
<Chan>.auxMDynFuncs.in.m37Decoded, 166
<Chan>.auxMDynFuncs.in.m38Decoded, 167
<Chan>.auxMDynFuncs.in.m39Decoded, 167
<Chan>.auxMDynFuncs.in.m40Decoded, 167
<Chan>.auxMDynFuncs.in.m41Decoded, 167
<Chan>.auxMDynFuncs.in.m42Decoded, 167
<Chan>.auxMDynFuncs.in.m43Decoded, 167
<Chan>.auxMDynFuncs.in.m44Decoded, 167
<Chan>.auxMDynFuncs.in.m45Decoded, 167
<Chan>.auxMDynFuncs.in.m46Decoded, 167
<Chan>.auxMDynFuncs.in.m47Decoded, 168
<Chan>.auxMDynFuncs.in.m48Decoded, 168
<Chan>.auxMDynFuncs.in.m49Decoded, 168
<Chan>.auxMDynFuncs.in.m50Decoded, 168
<Chan>.auxMDynFuncs.in.m51Decoded, 168
<Chan>.auxMDynFuncs.in.m52Decoded, 168
<Chan>.auxMDynFuncs.in.m53Decoded, 168
<Chan>.auxMDynFuncs.in.m54Decoded, 168
<Chan>.auxMDynFuncs.in.m55Decoded, 168
<Chan>.auxMDynFuncs.in.m56Decoded, 169
<Chan>.auxMDynFuncs.in.m57Decoded, 169
<Chan>.auxMDynFuncs.in.m58Decoded, 169
<Chan>.auxMDynFuncs.in.m59Decoded, 169
<Chan>.auxMDynFuncs.in.m60Decoded, 169
<Chan>.auxMDynFuncs.in.m61Decoded, 169
<Chan>.auxMDynFuncs.in.m62Decoded, 169
<Chan>.auxMDynFuncs.in.m63Decoded, 169
<Chan>.auxMDynFuncs.in.m64Decoded, 169
<Chan>.auxMDynFuncs.in.m65Decoded, 170
<Chan>.auxMDynFuncs.in.m66Decoded, 170
<Chan>.auxMDynFuncs.in.m67Decoded, 170
<Chan>.auxMDynFuncs.in.m68Decoded, 170
<Chan>.auxMDynFuncs.in.m69Decoded, 170
<Chan>.auxMDynFuncs.in.m70Decoded, 170
<Chan>.auxMDynFuncs.in.m71Decoded, 170
<Chan>.auxMDynFuncs.in.m72Decoded, 170
<Chan>.auxMDynFuncs.in.m73Decoded, 170
<Chan>.auxMDynFuncs.in.m74Decoded, 171
<Chan>.auxMDynFuncs.in.m75Decoded, 171
<Chan>.auxMDynFuncs.in.m76Decoded, 171
<Chan>.auxMDynFuncs.in.m77Decoded, 171
<Chan>.auxMDynFuncs.in.m78Decoded, 171
<Chan>.auxMDynFuncs.in.m79Decoded, 171
<Chan>.auxMDynFuncs.in.m80Decoded, 171
<Chan>.auxMDynFuncs.in.m81Decoded, 171
<Chan>.auxMDynFuncs.in.m82Decoded, 171

<Chan>.auxMDynFuncs.in.m83Decoded, 172
<Chan>.auxMDynFuncs.in.m84Decoded, 172
<Chan>.auxMDynFuncs.in.m85Decoded, 172
<Chan>.auxMDynFuncs.in.m86Decoded, 172
<Chan>.auxMDynFuncs.in.m87Decoded, 172
<Chan>.auxMDynFuncs.in.m88Decoded, 172
<Chan>.auxMDynFuncs.in.m89Decoded, 172
<Chan>.auxMDynFuncs.in.m90Decoded, 172
<Chan>.auxMDynFuncs.in.m91Decoded, 172
<Chan>.auxMDynFuncs.in.m92Decoded, 173
<Chan>.auxMDynFuncs.in.m93Decoded, 173
<Chan>.auxMDynFuncs.in.m94Decoded, 173
<Chan>.auxMDynFuncs.in.m95Decoded, 173
<Chan>.auxMDynFuncs.in.m96Decoded, 173
<Chan>.auxMDynFuncs.in.m97Decoded, 173
<Chan>.auxMDynFuncs.in.m98Decoded, 173
<Chan>.auxMDynFuncs.in.m99Decoded, 173
<Chan>.auxMFuncs, 137
<Chan>.auxMFuncs.in, 138
<Chan>.auxMFuncs[1].in.extendedAddress, 174
<Chan>.auxMFuncs[1].in.fastAckActive, 174
<Chan>.auxMFuncs[1].in.hasChanged, 173
<Chan>.auxMFuncs[1].in.notDecoded, 174
<Chan>.auxMFuncs[1].in.value, 174
<Chan>.auxSFuncs, 137
<Chan>.auxSFuncs.in, 139
<Chan>.auxSFuncs[1].in.extendedAddress, 174
<Chan>.auxSFuncs[1].in.fastAckActive, 174
<Chan>.auxSFuncs[1].in.hasChanged, 174
<Chan>.auxSFuncs[1].in.value, 174
<Chan>.auxTFuncs, 137
<Chan>.auxTFuncs.in, 139
<Chan>.auxTFuncs[1].in.extendedAddress, 175
<Chan>.auxTFuncs[1].in.fastAckActive, 175
<Chan>.auxTFuncs[1].in.hasChanged, 174
<Chan>.auxTFuncs[1].in.value, 175
<Chan>.basic, 136
<Chan>.basic.in, 138
<Chan>.basic.in.allAxesReferenced, 141
<Chan>.basic.in.allAxesStationary, 144
<Chan>.basic.in.asupActive, 147
<Chan>.basic.in.asupSilentActive, 147
<Chan>.basic.in.asupStopStateActive, 148
<Chan>.basic.in.blockSearchActionActive, 142
<Chan>.basic.in.blockSearchActive, 142
<Chan>.basic.in.blockSearchApproachActive, 142
<Chan>.basic.in.blockSearchLastActionActive, 142
<Chan>.basic.in.blockSearchSeruproActive, 142
<Chan>.basic.in.circularJogTraversActive, 147
<Chan>.basic.in.clcActive, 144
<Chan>.basic.in.clcStopAtLowerLimitActive, 144
<Chan>.basic.in.clcStopAtUpperLimitActive, 145

Index

PLC Basic Program plus
Function Manual, 07/2022, A5E51148763B AB 933



<Chan>.basic.in.collisionStopActive, 148
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<Chan>.toolMgmt.in.newReplacementToolActive, 
161
<Chan>.toolMgmt.in.newTNumber, 162
<Chan>.toolMgmt.in.toolLimitTNumber, 162
<Chan>.toolMgmt.in.toolLimitValueReached, 161
<Chan>.toolMgmt.in.toolMissing, 161
<Chan>.toolMgmt.in.toolPrewarnLimitReached, 161
<Chan>.toolMgmt.in.toolPrewarnLimitTNumber, 161
<Chan>.toolMgmt.out, 139
<Chan>.toolMgmt.out.deactivateWearMonitoring, 
162
<Chan>.toolMgmt.out.deactivateWorkpieceCounter, 
162
<Chan>.toolMgmt.out.ignoreDisabledSate, 162
<Chan>.toolMgmt.out.toolLifeMonitoring, 162
<Hmi>.basic, 214

<Hmi>.basic.in, 215
<Hmi>.basic.in.activeOperatingAreaNumber, 215
<Hmi>.basic.in.cancelKeyPressed, 215
<Hmi>.basic.in.currentChanNumber, 216
<Hmi>.basic.in.currentScreenNumber, 216
<Hmi>.basic.in.dataTransferActive, 216
<Hmi>.basic.in.directKeyAddress, 216
<Hmi>.basic.in.inputDeviceActive, 216
<Hmi>.basic.in.languageId, 217
<Hmi>.basic.in.mcpAddress, 216
<Hmi>.basic.in.mcsWcsSwitched, 215
<Hmi>.basic.in.screenChangeActive, 216
<Hmi>.basic.in.screenDark, 215
<Hmi>.basic.in.simActive, 215
<Hmi>.basic.in.switchoverTcuDisabled, 217
<Hmi>.basic.in.tcuIndex, 216
<Hmi>.basic.inOut, 215
<Hmi>.basic.inOut.cancelAlarmsCleared, 218
<Hmi>.basic.inOut.plcHardkeySelection, 218
<Hmi>.basic.inOut.recallAlarmsCleared, 218
<Hmi>.basic.out, 215
<Hmi>.basic.out.analogSpindle1Percentage, 218
<Hmi>.basic.out.analogSpindle2Percentage, 218
<Hmi>.basic.out.brightenScreen, 217
<Hmi>.basic.out.clearCancelAlarms, 217
<Hmi>.basic.out.clearRecallAlarms, 217
<Hmi>.basic.out.darkenScreen, 217
<Hmi>.basic.out.disableKeys, 217
<Hmi>.basic.out.disableTeachInTransfer, 218
<Hmi>.basic.out.displayWcsValues, 217
<Hmi>.basic.out.permitRemoteMonitoringOnly, 218
<Hmi>.basic.out.rejectRemoteAccess, 218
<Hmi>.basic.out.saveActionLog, 217
<Hmi>.config, 214
<Hmi>.config.registered, 215
<Hmi>.mappingTable, 214
<Hmi>.mappingTable.in, 221
<Hmi>.mappingTable.in.error, 221
<Hmi>.mappingTable.in.ready, 221
<Hmi>.mappingTable.in.status, 221
<Hmi>.mappingTable.out, 221
<Hmi>.mappingTable.out.numberOfTableLines, 221
<Hmi>.mappingTable.out.status, 221
<Hmi>.mappingTable.out.tableLines, 221
<Hmi>.mappingTable.out.version, 221
<Hmi>.plcFunc, 215
<Hmi>.plcFunc.in, 220
<Hmi>.plcFunc.in.busy, 220
<Hmi>.plcFunc.in.errorCode, 220
<Hmi>.plcFunc.out, 220
<Hmi>.plcFunc.out.parameter1, 220
<Hmi>.plcFunc.out.requestStrobe, 220
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<Hmi>.progSelection, 214
<Hmi>.progSelection.in, 218
<Hmi>.progSelection.in.completed, 219
<Hmi>.progSelection.in.error, 219
<Hmi>.progSelection.in.errorCode, 219
<Hmi>.progSelection.in.identified, 219
<Hmi>.progSelection.in.selected, 219
<Hmi>.progSelection.out, 219
<Hmi>.progSelection.out.progList, 219
<Hmi>.progSelection.out.progNumber, 219
<Hmi>.progSelection.out.request, 219
<Hmi>.userKeys, 215
<Hmi>.userKeys.in, 220
<Hmi>.userKeys.out, 220
<Hmi>.userKeys[1].in.pressed, 220
<Hmi>.userKeys[1].out.activateLed, 220
<Hmi>.userKeys[1].out.disable, 220
<HmiAxis>.basic, 221
<HmiAxis>.basic.in, 221
<HmiAxis>.basic.in.progTestRequested, 222
<HmiAxis>.basic.in.progTestSuppressionRequested, 
221
<HmiAxis>.config, 221
<HmiChan>.axisSelection, 222
<HmiChan>.axisSelection.in, 222
<HmiChan>.axisSelection.in.selectedKeyActuated, 
225
<HmiChan>.axisSelection.in.selectedNumber, 225
<HmiChan>.axisSelection.in.selectedType, 225
<HmiChan>.axisSelection.out, 222
<HmiChan>.axisSelection.out.activeNumber, 225
<HmiChan>.axisSelection.out.activeType, 225
<HmiChan>.basic, 222
<HmiChan>.basic.in, 222
<HmiChan>.basic.in.atStopSetOvrZeroSelected, 222
<HmiChan>.basic.in.configuredStopFuncSelected, 
222
<HmiChan>.basic.in.dryRunSelected, 223
<HmiChan>.basic.in.handwheelOffsetDrfSelected, 
222
<HmiChan>.basic.in.m01AssociatedAuxFuncSelected
, 223
<HmiChan>.basic.in.m01Selected, 223
<HmiChan>.basic.in.progTestSelected, 223
<HmiChan>.basic.in.rapidTraversOvrSelected, 223
<HmiChan>.basic.in.reposModeChanged, 223
<HmiChan>.basic.in.reposModeSelectedNumber, 
223
<HmiChan>.basic.in.skipBlockLevel0, 223
<HmiChan>.basic.in.skipBlockLevel1, 224
<HmiChan>.basic.in.skipBlockLevel2, 224
<HmiChan>.basic.in.skipBlockLevel3, 224

<HmiChan>.basic.in.skipBlockLevel4, 224
<HmiChan>.basic.in.skipBlockLevel5, 224
<HmiChan>.basic.in.skipBlockLevel6, 224
<HmiChan>.basic.in.skipBlockLevel7, 224
<HmiChan>.basic.in.skipBlockLevel8, 224
<HmiChan>.basic.in.skipBlockLevel9, 224
<HmiChan>.config, 222
<HmiModeGroup>.basic, 225
<HmiModeGroup>.basic.in, 225
<HmiModeGroup>.basic.in.autoModeRequested, 225
<HmiModeGroup>.basic.in.contTraversRequested, 
227
<HmiModeGroup>.basic.in.inc10000Requested, 226
<HmiModeGroup>.basic.in.inc1000Requested, 226
<HmiModeGroup>.basic.in.inc100Requested, 226
<HmiModeGroup>.basic.in.inc10Requested, 226
<HmiModeGroup>.basic.in.inc1Requested, 226
<HmiModeGroup>.basic.in.incVarRequested, 227
<HmiModeGroup>.basic.in.jogModeRequested, 226
<HmiModeGroup>.basic.in.mdaModeRequested, 226
<HmiModeGroup>.basic.in.refRequested, 226
<HmiModeGroup>.basic.in.reposRequested, 226
<HmiModeGroup>.basic.in.teachInRequested, 226
<HmiModeGroup>.config, 225
<HmiNc>.collision, 227
<HmiNc>.collision.in, 227
<HmiNc>.collision.in.fixtureAreasAutoDeactivated, 
227
<HmiNc>.collision.in.fixtureAreasJogDeactivated, 
228
<HmiNc>.collision.in.machineAreasAutoDeactivated, 
227
<HmiNc>.collision.in.machineAreasJogDeactivated, 
228
<HmiNc>.collision.in.toolAreasAutoDeactivated, 227
<HmiNc>.collision.in.toolAreasJogDeactivated, 228
<HmiNc>.collision.in.workpieceAreasAutoDeactivate
d, 227
<HmiNc>.collision.in.workpieceAreasJogDeactivated,
 228
<HmiNc>.config, 227
<HmiNc>.config.registered, 227
<LoadingPoint>.ack, 211
<LoadingPoint>.command, 211
<LoadingPoint>.command.in, 211
<LoadingPoint>.command.in.basic, 212
<LoadingPoint>.command.in.basic.chan, 213
<LoadingPoint>.command.in.basic.load, 212
<LoadingPoint>.command.in.basic.ncCommand, 212
<LoadingPoint>.command.in.basic.position, 213
<LoadingPoint>.command.in.basic.tool, 213
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<LoadingPoint>.command.in.basic.toolSourceLocatio
n, 213
<LoadingPoint>.command.in.basic.toolSourceMagazi
ne, 213
<LoadingPoint>.command.in.basic.toolTargetLocatio
n, 213
<LoadingPoint>.command.in.basic.toolTargetMagazi
ne, 213
<LoadingPoint>.command.in.basic.unload, 212
<LoadingPoint>.command.in.multitoolProperties, 
212
<LoadingPoint>.command.in.multitoolRequest, 212
<LoadingPoint>.command.in.options, 212
<LoadingPoint>.command.in.request, 212
<LoadingPoint>.command.in.toolProperties, 212
<LoadingPoint>.command.in.toolStatus, 212
<LoadingPoint>.command.in.userParameters, 212
<LoadingPoint>.config, 211
<LoadingPoint>.config.loadingLocation, 211
<LoadingPoint>.config.loadingMagazine, 211
<LoadingPoint>.config.loadingPoint, 211
<LoadingPoint>.config.registered, 211
<LoadingPoint>.config.toaUnit, 211
<ModeGroup>.basic, 180
<ModeGroup>.basic.in, 180
<ModeGroup>.basic.in.autoModeActive, 181
<ModeGroup>.basic.in.contTraversActive, 182
<ModeGroup>.basic.in.inc10000Active, 182
<ModeGroup>.basic.in.inc1000Active, 182
<ModeGroup>.basic.in.inc100Active, 182
<ModeGroup>.basic.in.inc10Active, 182
<ModeGroup>.basic.in.inc1Active, 182
<ModeGroup>.basic.in.incVarActive, 182
<ModeGroup>.basic.in.jogModeActive, 181
<ModeGroup>.basic.in.mdaModeActive, 181
<ModeGroup>.basic.in.nckInternalJogActive, 181
<ModeGroup>.basic.in.ready, 181
<ModeGroup>.basic.in.refActive, 182
<ModeGroup>.basic.in.reposActive, 181
<ModeGroup>.basic.in.resetAllChanDone, 181
<ModeGroup>.basic.in.resetDone, 181
<ModeGroup>.basic.in.teachInActive, 181
<ModeGroup>.basic.out, 180
<ModeGroup>.basic.out.autoMode, 183
<ModeGroup>.basic.out.contTravers, 184
<ModeGroup>.basic.out.disableModeChangeover, 
183
<ModeGroup>.basic.out.inc1, 184
<ModeGroup>.basic.out.inc10, 184
<ModeGroup>.basic.out.inc100, 184
<ModeGroup>.basic.out.inc1000, 184
<ModeGroup>.basic.out.inc10000, 184

<ModeGroup>.basic.out.incVar, 184
<ModeGroup>.basic.out.jogMode, 183
<ModeGroup>.basic.out.mdaMode, 183
<ModeGroup>.basic.out.refPoint, 183
<ModeGroup>.basic.out.repos, 183
<ModeGroup>.basic.out.reset, 182
<ModeGroup>.basic.out.singleBlockTypeA, 184
<ModeGroup>.basic.out.singleBlockTypeB, 184
<ModeGroup>.basic.out.stopAll, 183
<ModeGroup>.basic.out.stopAxesOnly, 183
<ModeGroup>.basic.out.teachIn, 183
<ModeGroup>.config, 180
<ModeGroup>.config.modeGroupActive, 180
<ModeGroup>.config.modeGroupNumber, 180
<ModeGroup>.config.registered, 180
<Nc

.maxModeGroup, 692
<Nc>.analogInputs, 185
<Nc>.analogInputs.in, 186
<Nc>.analogInputs.out, 186
<Nc>.analogInputs[1].in.actualValue, 192
<Nc>.analogInputs[1].out.lock, 192
<Nc>.analogInputs[1].out.settingValue, 192
<Nc>.analogInputs[1].out.target, 192
<Nc>.analogOutputs, 185
<Nc>.analogOutputs.in, 186
<Nc>.analogOutputs.out, 186
<Nc>.analogOutputs[1].in.setpointValue, 192
<Nc>.analogOutputs[1].out.lock, 193
<Nc>.analogOutputs[1].out.overwrite, 192
<Nc>.analogOutputs[1].out.settingValue, 192
<Nc>.analogOutputs[1].out.target, 193
<Nc>.basic, 185
<Nc>.basic.in, 185
<Nc>.basic.in.collisionMonitoringActive, 188
<Nc>.basic.in.drivesCyclicOperation, 188
<Nc>.basic.in.drivesReady, 188
<Nc>.basic.in.emergencyStopActive, 187
<Nc>.basic.in.imperialMetricChangeCounter, 187
<Nc>.basic.in.imperialUnitsActive, 187
<Nc>.basic.in.internalAsup10StartReq, 189
<Nc>.basic.in.internalAsup9StartReq, 189
<Nc>.basic.in.internalAsupChanNumber, 189
<Nc>.basic.in.internalAsupModeGroupNumber, 189
<Nc>.basic.in.measuringProbe1Actuated, 187
<Nc>.basic.in.measuringProbe2Actuated, 187
<Nc>.basic.in.ncAlarmActive, 188
<Nc>.basic.in.ncReady, 188
<Nc>.basic.in.ncuAirTemperatureAlarmActive, 188
<Nc>.basic.in.ncuBatteryAlarmActive, 188
<Nc>.basic.in.ncuHeatSinkAlarmActive, 188
<Nc>.basic.in.ncuLinkActive, 187
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<Nc>.basic.in.sinuOperateReady, 187
<Nc>.basic.in.swCams, 189
<Nc>.basic.in.swCams[1].minus, 189
<Nc>.basic.in.swCams[1].plus, 189
<Nc>.basic.out, 185
<Nc>.basic.out.emergencyStop, 189
<Nc>.basic.out.emergencyStopAck, 189
<Nc>.basic.out.internalAsupInfo, 190
<Nc>.basic.out.internalAsupReference, 190
<Nc>.basic.out.internalAsupStatus, 190
<Nc>.basic.out.keyOperatedSwitchPos0, 190
<Nc>.basic.out.keyOperatedSwitchPos1, 190
<Nc>.basic.out.keyOperatedSwitchPos2, 190
<Nc>.basic.out.keyOperatedSwitchPos3, 190
<Nc>.basic.out.selectIncFromModeGroup, 190
<Nc>.basic.out.transferActToolBasePos, 190
<Nc>.collision, 185
<Nc>.collision.out, 186
<Nc>.collision.out.deactivateFixtureAreasAuto, 193
<Nc>.collision.out.deactivateFixtureAreasJog, 194
<Nc>.collision.out.deactivateMachineAreasAuto, 193
<Nc>.collision.out.deactivateMachineAreasJog, 194
<Nc>.collision.out.deactivateToolAreasAuto, 193
<Nc>.collision.out.deactivateToolAreasJog, 194
<Nc>.collision.out.deactivateWorkpieceAreasAuto, 
193
<Nc>.collision.out.deactivateWorkpieceAreasJog, 
194
<Nc>.collisionProtAreas, 185
<Nc>.collisionProtAreas.in, 186
<Nc>.collisionProtAreas.out, 186
<Nc>.collisionProtAreas[0].in.active, 193
<Nc>.collisionProtAreas[0].out.activate, 193
<Nc>.config, 185
<Nc>.config.activeAxes, 187
<Nc>.config.activeChans, 186
<Nc>.config.activeModeGroups, 186
<Nc>.config.isVirtual, 186
<Nc>.config.maxAxis, 186
<Nc>.config.maxChan, 186
<Nc>.config.maxModeGroup, 186
<Nc>.config.ncCycleTimeout, 187
<Nc>.config.ncRunupTimeout, 187
<Nc>.config.registered, 186
<Nc>.digitalInputs, 185
<Nc>.digitalInputs.in, 185
<Nc>.digitalInputs.out, 185
<Nc>.digitalInputs[1].in.active, 191
<Nc>.digitalInputs[1].out.lock, 191
<Nc>.digitalInputs[1].out.set, 191
<Nc>.digitalOutputs, 185
<Nc>.digitalOutputs.in, 185

<Nc>.digitalOutputs.out, 185
<Nc>.digitalOutputs[1].in.setpointState, 191
<Nc>.digitalOutputs[1].out.lock, 192
<Nc>.digitalOutputs[1].out.overwrite, 191
<Nc>.digitalOutputs[1].out.settingState, 191
<Nc>.digitalOutputs[1].out.target, 191
<Nc>.handwheels, 185
<Nc>.handwheels.in, 186
<Nc>.handwheels[1].in.movedCounter, 190
<Nc>.handwheels[1].in.stationary, 191
<Relocate>.ack, 207
<Relocate>.ack.in, 207
<Relocate>.ack.in.busy, 210
<Relocate>.ack.in.done, 210
<Relocate>.ack.in.error, 210
<Relocate>.ack.in.status, 210
<Relocate>.ack.out, 208
<Relocate>.ack.out.execute, 210
<Relocate>.ack.out.status, 211
<Relocate>.ack.out.toolLocation, 211
<Relocate>.ack.out.toolMagazine, 211
<Relocate>.ack.out.totalComplete, 210
<Relocate>.ack.out.totalFailed, 211
<Relocate>.command, 207
<Relocate>.command.in, 207
<Relocate>.command.in.basic, 208
<Relocate>.command.in.basic.chan, 209
<Relocate>.command.in.basic.ncCommand, 208
<Relocate>.command.in.basic.relocate, 209
<Relocate>.command.in.basic.tool, 209
<Relocate>.command.in.basic.toolSourceLocation, 
209
<Relocate>.command.in.basic.toolSourceMagazine, 
209
<Relocate>.command.in.basic.toolTargetLocation, 
209
<Relocate>.command.in.basic.toolTargetMagazine, 
209
<Relocate>.command.in.multitoolProperties, 208
<Relocate>.command.in.multitoolProperties.distance
, 210
<Relocate>.command.in.multitoolProperties.distance
Type, 210
<Relocate>.command.in.multitoolProperties.number
OfLocations, 210
<Relocate>.command.in.multitoolRequest, 208
<Relocate>.command.in.options, 208
<Relocate>.command.in.options.byNcProg, 209
<Relocate>.command.in.request, 208
<Relocate>.command.in.toolProperties, 208
<Relocate>.command.in.toolProperties.toolLocationT
ype, 209
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<Relocate>.command.in.toolProperties.toolSizeBotto
m, 210
<Relocate>.command.in.toolProperties.toolSizeLeft, 
209
<Relocate>.command.in.toolProperties.toolSizeRight
, 210
<Relocate>.command.in.toolProperties.toolSizeTop, 
210
<Relocate>.command.in.toolStatus, 208
<Relocate>.command.in.userParameters, 208
<Relocate>.config, 207
<Relocate>.config.registered, 208
<Relocate>.config.toaUnit, 208
<ToaUnit>.config, 214
<ToaUnit>.config.associatedChans, 214
<ToaUnit>.config.bufferMagazine, 214
<ToaUnit>.config.loadingMagazine, 214
<ToaUnit>.config.magazineCount, 214
<ToaUnit>.config.magazines, 214
<ToaUnit>.config.magazines[0].locationCount, 214
<ToaUnit>.config.magazines[0].magazineNumber, 
213
<ToaUnit>.config.magazines[0].magazineType, 213
<ToaUnit>.config.maxToolholder, 214
<ToaUnit>.config.registered, 214
<ToaUnit>.config.toaUnitNumber, 214
<Toolholder>.ack, 194
<Toolholder>.ack.in, 194
<Toolholder>.ack.out, 194
<Toolholder>.command, 194
<Toolholder>.command.in, 194
<Toolholder>.command.in.basic, 195
<Toolholder>.command.in.basic.chan, 196
<Toolholder>.command.in.basic.ncCommand, 196
<Toolholder>.command.in.basic.newTool, 197
<Toolholder>.command.in.basic.newToolSourceLoca
tion, 197
<Toolholder>.command.in.basic.newToolSourceMag
azine, 197
<Toolholder>.command.in.basic.newToolTargetLocat
ion, 197
<Toolholder>.command.in.basic.newToolTargetMaga
zine, 197
<Toolholder>.command.in.basic.oldToolSourceLocati
on, 197
<Toolholder>.command.in.basic.oldToolSourceMaga
zine, 197
<Toolholder>.command.in.basic.oldToolTargetLocati
on, 198
<Toolholder>.command.in.basic.oldToolTargetMagaz
ine, 198
<Toolholder>.command.in.basic.perform, 196

<Toolholder>.command.in.basic.position, 196
<Toolholder>.command.in.basic.prepare, 196
<Toolholder>.command.in.multitoolCommand, 195
<Toolholder>.command.in.multitoolCommand.newT
ool, 203
<Toolholder>.command.in.multitoolCommand.newT
oolLocation, 203
<Toolholder>.command.in.multitoolCommand.oldTo
ol, 203
<Toolholder>.command.in.multitoolCommand.oldTo
olLocation, 203
<Toolholder>.command.in.multitoolCommand.positi
on, 202
<Toolholder>.command.in.multitoolProperties, 195
<Toolholder>.command.in.multitoolProperties.distan
ce, 203
<Toolholder>.command.in.multitoolProperties.distan
ceType, 203
<Toolholder>.command.in.multitoolProperties.numb
erOfLocations, 204
<Toolholder>.command.in.multitoolProperties.toolLo
cationType, 204
<Toolholder>.command.in.multitoolProperties.toolO
riginLocation, 205
<Toolholder>.command.in.multitoolProperties.toolO
riginMagazine, 205
<Toolholder>.command.in.multitoolProperties.toolSi
zeBottom, 204
<Toolholder>.command.in.multitoolProperties.toolSi
zeLeft, 204
<Toolholder>.command.in.multitoolProperties.toolSi
zeRight, 204
<Toolholder>.command.in.multitoolProperties.toolSi
zeTop, 204
<Toolholder>.command.in.multitoolRequest, 195
<Toolholder>.command.in.multitoolStatus, 195
<Toolholder>.command.in.multitoolStatus.active, 
205
<Toolholder>.command.in.multitoolStatus.changeAc
tive, 206
<Toolholder>.command.in.multitoolStatus.changeO
neToOne, 207
<Toolholder>.command.in.multitoolStatus.disabled, 
205
<Toolholder>.command.in.multitoolStatus.disableSta
teIgnored, 206
<Toolholder>.command.in.multitoolStatus.enabled, 
205
<Toolholder>.command.in.multitoolStatus.fixedLocat
ion, 206
<Toolholder>.command.in.multitoolStatus.masterTo
ol, 207
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<Toolholder>.command.in.multitoolStatus.measured
, 205
<Toolholder>.command.in.multitoolStatus.prewarnin
g, 206
<Toolholder>.command.in.multitoolStatus.toBeLoad
ed, 207
<Toolholder>.command.in.multitoolStatus.toBeUnlo
aded, 207
<Toolholder>.command.in.multitoolStatus.toolInBuff
er, 206
<Toolholder>.command.in.multitoolStatus.used, 206
<Toolholder>.command.in.options, 195
<Toolholder>.command.in.options.byNcProg, 199
<Toolholder>.command.in.options.newManualTool, 
198
<Toolholder>.command.in.options.noNewTool, 198
<Toolholder>.command.in.options.oldManualTool, 
198
<Toolholder>.command.in.options.oldToolNotInTool
holder, 198
<Toolholder>.command.in.options.rejectingToolAllo
wed, 199
<Toolholder>.command.in.options.toolRemainsInToo
lholder, 199
<Toolholder>.command.in.request, 195
<Toolholder>.command.in.toolProperties, 195
<Toolholder>.command.in.toolProperties.toolLocatio
nType, 199
<Toolholder>.command.in.toolProperties.toolOriginL
ocation, 200
<Toolholder>.command.in.toolProperties.toolOrigin
Magazine, 200
<Toolholder>.command.in.toolProperties.toolSizeBot
tom, 200
<Toolholder>.command.in.toolProperties.toolSizeLef
t, 199
<Toolholder>.command.in.toolProperties.toolSizeRig
ht, 199
<Toolholder>.command.in.toolProperties.toolSizeTop
, 199
<Toolholder>.command.in.toolStatus, 195
<Toolholder>.command.in.toolStatus.active, 200
<Toolholder>.command.in.toolStatus.changeActive, 
201
<Toolholder>.command.in.toolStatus.changeOneTo
One, 202
<Toolholder>.command.in.toolStatus.disabled, 200
<Toolholder>.command.in.toolStatus.disableStateIgn
ored, 201
<Toolholder>.command.in.toolStatus.enabled, 200
<Toolholder>.command.in.toolStatus.fixedLocation, 
201

<Toolholder>.command.in.toolStatus.manualTool, 
202
<Toolholder>.command.in.toolStatus.masterTool, 
202
<Toolholder>.command.in.toolStatus.measured, 200
<Toolholder>.command.in.toolStatus.prewarning, 
201
<Toolholder>.command.in.toolStatus.toBeLoaded, 
202
<Toolholder>.command.in.toolStatus.toBeUnloaded, 
202
<Toolholder>.command.in.toolStatus.toolAtDisabled
Location, 202
<Toolholder>.command.in.toolStatus.toolInBuffer, 
201
<Toolholder>.command.in.toolStatus.used, 201
<Toolholder>.command.in.userParameters, 195
<Toolholder>.config, 194
<Toolholder>.config.bufferLocation, 196
<Toolholder>.config.bufferMagazine, 196
<Toolholder>.config.registered, 195
<Toolholder>.config.toaUnit, 196
<Toolholder>.config.toolholder, 196

A
Axis

.AccelReached, 419

.AccelThresholdReached, 419

.acceptExternalWorkOffset, 316

.activateBrakeRampForSs2e, (Safety)

.activateReversalPoint, 388

.active, 384

.actToolBasePos, 230

.alarmActive, 231

.assignedChanNumber, 344

.assignedToPlc, 346

.assignToChanSelection, 429

.assignToPlc, 348

.autoGearStageChange, 379

.autonomousMotionActive, 325

.brakeTestModeEnabled, (Safety)

.chanAssignmentSelection, 430

.clampingInProgress, 292

.clampingToleranceExceeded, 239

.classCAlarmActive, 321

.constantCuttingSpeedActive, 357

.contTraversActive, 258, 302

.correctionActive, 416

.correctionDone, 417

.ctrlModeActive, 361

.currentCtrlActive, 336
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.cwRotActive, 356

.deleteSValue, 376

.disable, 274

.disabled, 230, 384

.disableParameterSetSwitchover, 318

.disableSpeedCtrlIntegrator, 338

.disableSpeedMonitor, 376

.disableTraversKeys, 295

.driveCtrlActive, 335

.driveDataSetNumber, 326

.driveDataSetSelection, 339

.driveTestTraversRequested, 335

.dynBacklashComp, 318

.dynBacklashCompActive, 274

.emergencyRetractionActive, 268

.enableBrakeTestMode, (Safety)

.enableCtrl, 277

.enabled, 319

.enableDriveTestTravers, 343

.enableFollowOverlay, 426

.enableModuloLimit Switch, 306

.enableOvr, 282

.enablePulses, 337

.enc1Activation, 284

.enc1Active, 233

.enc1FreqLimitExceeded, 234

.enc1Restored, 235

.enc1Synchronized, 233

.enc2Activation, 287

.enc2Active, 236

.enc2FreqLimitExceeded, 237

.enc2Restored, 238

.enc2Synchronized, 236

.error, 385

.esrDcVoltageAlarmActive, 333

.esrGeneratorOperationActive, 334

.esrSpeedBelowMin, 334

.externalReversal, 387

.externalReversalActive, 386

.feedrateOvrFactor, 280

.feedStopSpindleStop, 294

.fixedFeedrateSelection, 314, 315

.fixedStopAckReached, 313

.fixedStopEnable, 312

.fixedStopForceLimited, 270

.fixedStopReached, 269

.fixedStopRequest, 268

.fixedStopSensor, 313

.followingSpindleActive, 411

.followUpMode, 283

.followUpModeActive, 241

.gantryActive, 405

.gantryCutOffLimitExceeded, 406

.gantryDisableSync, 421

.gantryLeadingActive, 405

.gantryStartSyncRun, 420

.gantrySyncOk, 406

.gantrySyncRunReady, 405

.gantryWarningLimitExceeded, 406

.gearChangeoverDone, 372

.gearChangeoverRequested, 351

.gearStageSelection, 371

.handwheelAssignedNumber, 246

.handwheelDirInverted, 247

.handwheelInvertDir, 293

.handwheelOvrActive, 247

.handwheelSelection, 293

.heatSinkTemperatureWarning, 322

.holdingBrakeReleased, 324

.hwLimitSwitchMinus, 304

.hwLimitSwitchPlus, 305

.inc1, 300

.inc10, 301

.inc100, 302

.inc1000, 302

.inc10000, 302

.inc10000Active, 256

.inc1000Active, 255

.inc100Active, 254

.inc10Active, 253

.inc1Active, 252

.incVar, 302

.incVarActive, 257

.indexAxisInPos, 265

.infoCtrlChanActive, (Safety)

.inPos, 362

.invertM3M4, 377

.isPathAxis, 263

.isPosAxis, 264

.isStationary, 232

.jogFixedPointReachedNumber, 260

.jogFixedPointSelectedNumber, 260

.jogFixedPointSelection, 302

.jogPosReached, 262

.jogToPos, 303

.jogToPosActive, 261

.leadingSpindleActive, 410

.limitSpeed, 316

.lubricationPulseActive, 263

.maxAccelReached, 418

.maxSpeedReached, 417

.mcsCollisionProtection, 423

.mcsCouplingActive, 409

.mcsDecouple, 423
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.mcsMirroringActive, 410

.mcsOffsetChanged, 410

.mcsSlaveModeActive, 409

.measurementActive, 245

.mFuncNumber, 349

.moduloLimitSwitchActive, 259

.motionActive, 385

.motionOverlaid, 415

.motorChangeoverDone, 342

.motorDataSetNumber, 326

.motorDataSetSelection, 340

.motorTemperatureWarning, 321

.msActivate, 421

.msActive, 407

.msCompCtrlActive, 407

.msSpeedDifferenceCoarseReached, 408

.msSpeedDifferenceFineReached, 408

.msTorqueComp, 422

.neutralAxis, 346

.numberOfDriveDataSets, 327

.numberOfDriveDataSetsValid, 327

.oscillEnable, 380

.oscillModeActive, 360

.oscillRequest, 381

.oscillSetDirCcw, 382

.oscillSetDirCw, 383

.ovrFactor, 369

.plcCtrlActive, 426

.plcCtrlPermanent, 428

.posAxisFeedrateValue, 267

.posCoarseReached, 239

.posCtrlActive, 242

.posCtrlParameterSetNumber, 334

.posCtrlParameterSetSelection, 317

.posFineReached, 240

.posModeActive, 359

.possible, 345

.processActive, 417

.progTestEnableCtrl, 310

.progTestRequest, 308

.progTestSuppression, 309

.pulsesEnabled, 320

.rapidStop, 338

.rapidStopActive, 323

.rapidTraversOvr, 296

.ready, 231, 319

.refPointApproachCam, 307

.refPointSelection, 307

.releaseHoldingBrake, 337

.reposDelay, 310

.reposDelayAck, 272

.reposOffsetActive, 270

.reposOffsetValid, 271

.reposPtp, 310

.requestCtrlByPlc, 381

.requestDriveCtrl, 343

.requested, 344

.requestedGearStageNumber, 351

.requestPlcCtrl, 431, 435

.requireSwitchOver, 347

.resetDone, 428

.resetMovement, 290

.resume, 432

.resyncEnc1, 373

.resyncEnc1ForPos, 375

.resyncEnc2, 374

.resyncEnc2ForPos, 375

.revolutionalFeedrateActive, 245

.rigidTappingActive, 357

.rotAxisInPos, 266

.selectReversalPoint, 387

.setpointLimitSelection, (Safety)

.sFuncValue, 350

.slsLimit, 397

.smi24.sensorS1Present, 364

.smi24.sensorS1StateNumber, 365

.smi24.sensorS1Value, 365

.smi24.sensorS4Actuated, 367

.smi24.sensorS4Present, 366

.smi24.sensorS5Actuated, 368

.smi24.sensorS5Present, 367

.smi24.sensorS6Present, 369

.smi24.sensorsPresent, 363

.smi24.speedLimited, 364

.sparkingOutActive, 386

.speedAtSetpoint, 328

.speedBelowMin, 329

.speedBelowThreshold, 329

.speedCtrlActive, 243

.speedCtrlIntegratorDisabled, 324

.speedLimitationExceeded, 352

.speedSetpointAboveMax, 353

.speedSetpointBelowMin, 353

.speedSetpointReached, 328, 355

.SpeedThresholdReached, 418

.spindleModeActive, 264

.startCcw, 378

.startCw, 378

.startPosOperation, 379

.stop, 378, 433

.stopAtNextReversalPoint, 389

.stopped, 427

.swCams, 290

.swCamsActive, 244
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.swLimitSwitch2Minus, 305

.swLimitSwitch2Plus, 306

.syncCoarse2Reached, 414

.syncCoarseReached, 413

.syncCorrection, 425

.syncFine2Reached, 415

.syncFineReached, 413

.syncModeActive, 358

.syncResetCorrection, 425

.syncSpindleCtrlMode, 412

.syncSpindleResync, 423

.syncSpindleSyncDisable, 424

.toolWithDynLimitationActive, 361

.torqueBelowThreshold, 330

.traversKeyMinus, 297

.traversKeyPlus, 298

.traversMinusCommandActive, 250

.traversMinusRequestActive, 248

.traversPlusCommandActive, 251

.traversPlusRequestActive, 249

.useFeedrateOvr, 377

.varSignalingFunc1Active, 331

.varSignalingFunc2Active, 332

.varSignalingFunc3Active, 333

.velocityReduced, 267
acceptanceTestModeSelected, 399
acceptanceTestSlpSelected, 398
activeBrake, 400
brakeSelection, 403
brakeTest, 399
brakeTestActive, 400
brakeTestCompleted, 401
brakeTestResult, 400
closeBrake, 402
currentLoadSign, 401
esrRetractRequested, 392
externalBrakeClosed, 404
externalBrakeRequested, 401
safetyFaultActive, 395
safetyMessageActive, 392
sdiNegativeSelected, 396
sdiPositiveSelected, 395
selectBrakeTest, 402
selectDirectionOfRotation, 403
selectTestSequence, 404
setpointInput, 399
slaActive, 391
slpRangeSelected, 397
slpSelectedAndUserAgreement, 397
slsActive, 394
slsBit0Active, 391
slsBit1Active, 392

slsSelected, 395
sosActive, 394
sosSelected, 394
ss1Active, 393
ss2Active, 393
ss2eActive, 398
ss2esrActive, 398
startBrakeTest, 403
stoActive, 393
sw2b.testStopActive, 396
sw2b.testStopRequired, 396
testStop, 402

Axis data type
NCK_typeAxis, 229

B
Block

Conflicts when copying, 39

C
Chan

.circularJogTraversActive, 479

.configuredStopAtBlockEnd, 470

.configuredStopFunc, 504

.configuredStopFuncActive, 470

.contourHandwheelSimInvertDir, 510

.dryRunFeedrateActive, 474

.singleBlockStopAtBlockEnd, 470
Channel

.abortProgLevel, 498

.ackFuncsExecution, 613

.activeValues[x], 518

.allAxesReferenced, 446

.allAxesStationary, 460

.asupActive, 480

.asupSilentActive, 480

.asupStopStateActive, 481

.blockSearchAckPlcActionDone, 488

.blockSearchActionActive, 451

.blockSearchActive, 450, 610

.blockSearchApproachActive, 452

.blockSearchLastActionActive, 451

.blockSearchSeruproActive, 452

.chan, 607

.chanPreactivated, 604

.chanViolated, 604

.circularJogTravers, 511

.clcActive, 463

.clcOvr, 488
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.clcStopAtLowerLimitActive, 464

.clcStopAtUpperLimitActive, 465

.collisionStopActive, 482

.contManualTravers, 546, 573

.contManualTraversActive, 530, 558

.contourHandwheelActiveNumber, 468

.contourHandwheelDirInverted, 469

.contourHandwheelInvertDir, 510

.contourHandwheelSelection, 508

.contourHandwheelSim, 509

.deactivateClc, 487

.deactivateWearMonitoring, 581

.deactivateWorkpieceCounter, 581

.delayStroke, 616

.deleteDistanceToGo, 497

.deleteSubProgRepetition, 498

.disableFeed, 483, 533, 561

.disableNcStart, 499

.disableReadIn, 496

.disableReadInIgnored, 466

.disableSignals, 613

.disableTraversKey, 534, 561

.dryRunFeedrate, 485

.enableGoToStart, 515

.enableProtAreas, 516

.enableStroke, 615

.executionFromExternalActive, 450

.extendedAddress, 585, 588, 590, 593, 595, 597, 
600
.externalProgLanguageModeActive, 471
.fastAckActive, 585, 587, 590, 592, 595, 596, 
599
.g00Active, 519
.geoAxesTraversBcsWcsSelection, 515
.handwheelAssignedNumber, 519, 548
.handwheelDirInverted, 520, 549
.handwheelInvertDir, 532, 560
.handwheelOffsetDrf, 507
.handwheelOvrActive, 457
.handwheelSelection, 531, 559
.hasChanged, 584, 587, 589, 592, 594, 596, 599
.ignoreDisabledSate, 582
.inc1, 538, 565
.inc10, 540, 567
.inc100, 541, 568
.inc1000, 542, 569
.inc10000, 544, 571
.inc10000Active, 528, 556
.inc1000Active, 528, 555
.inc100Active, 527, 554
.inc10Active, 526, 553
.inc1Active, 525, 552

.incVar, 545, 572

.incVarActive, 529, 557

.interruptProcessingActive, 461

.jogRetractActive, 478

.jogRetractDataAvailable, 479

.lastReplacementToolReached, 578

.lastTNumber, 579

.lock, 611

.lockable, 611

.lockAllSynActs, 517

.m00Decoded, 583

.m00m01Active, 453

.m00m01AssociatedAuxFuncActive, 454

.m01, 485

.m01AssociatedAuxFunc, 511

.m02m30Active, 454

.manualStrokeInterface1, 617

.manualStrokeInterface2, 618

.nc, 605

.ncAlarmActive, 461

.ncAlarmWithProgStopActive, 462

.ncAlarmWithStopActive, 462

.ncPreactivated, 602

.ncStart, 500

.ncStartActive, 608

.ncStartRequested, 447

.ncStop, 501

.ncStopAxesAndSpindles, 503

.ncStopBlockEnd, 502

.ncStopRequested, 448

.ncViolated, 603

.newReplacementToolActive, 577

.newTNumber, 579

.noStroke, 617

.notDecoded, 584

.orientableToolholderActive, 456

.overStoreActive, 474

.partProgramEndActive, 608

.pathFeedrateLimit, 493

.pathFeedrateOvr, 492

.pathFeedrateOvrFactor, 491

.pathFixedFeedrateSelection, 506

.pathRapidTraversOvr, 495

.pathRapidTraversOvrFactor, 494

.powerOnActive, 609

.productionTargetReached, 471

.progStateAborted, 445

.progStateInterrupted, 444

.progStateRunning, 440

.progStateWaiting, 442

.progTest, 489

.progTestSelected, 459
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.protAreasNotGuaranteed, 482

.ptpTravers, 507

.ptpTraversActive, 472

.rapidTraversOvr, 534, 562

.ready, 437

.ref, 486

.refActive, 456

.reposDelayActive, 477

.reposModeActivationRequest, 513

.reposModeChangeAck, 474

.reposModeSelectedNumber, 476

.requested, 612

.reset, 505

.resetActive, 609

.retraceSupportActive, 449

.retraceSupportModeActive, 448

.retraceSupportStart, 484

.retraceSupportTraversBackwards, 484

.revolutionalFeedrateActive, 457

.secureBootActive, 610

.set, 613

.signals, 619

.signalsEnabled, 612

.singleBlock, 484

.singleBlockStopIgnored, 467

.skipBlockLevel0, 517

.skipBlockLevel1, 517

.skipBlockLevel2, 517

.skipBlockLevel3, 517

.skipBlockLevel4, 517

.skipBlockLevel5, 517

.skipBlockLevel6, 517

.skipBlockLevel7, 517

.skipBlockLevel8, 517

.skipBlockLevel9, 517

.stateActive, 438

.stateInterrupted, 438

.stateReset, 440

.stopConditionActive, 478

.strokeInitiationActive, 614

.strokeManualInitiationAck, 614

.suppressDisableNcStart, 504

.suppressStroke, 615

.synActAckRequested, 482

.toffonActive, 472

.toffonMotionActive, 473

.toolLifeMonitoring, 580

.toolLimitTNumber, 579

.toolLimitValueReached, 576

.toolMissing, 575

.toolPrewarnLimitReached, 575

.toolPrewarnLimitTNumber, 578

.transformationActive, 458

.transformationActiveNumber, 459

.traversKeyMinus, 535, 562

.traversKeyPlus, 537, 564

.traversMinusCommand, 523, 551

.traversMinusRequest, 521, 549

.traversPlusCommand, 524, 552

.traversPlusRequest, 522, 550

.updateSynActLocks, 516

.value, 586, 588, 591, 593, 595, 597, 601

.valueTypeDint, 598

.xx, 443
Channel data type

NCK_typeChan, 436

D
Data matrix code, 29
Data type HMI

NCK_typeHmi, 693
NCK_typeHmiAxis, 713
NCK_typeHmiChan, 715
NCK_typeHmiModeGroup, 724
NCK_typeHmiNc, 729

Data type mode group
NCK_typeModeGroup, 620

Data type NC
NCK_typeNc, 646

Data type TM
NCK_typeLoadingPoint, 732
NCK_typeRelocate, 736
NCK_typeToaUnit, 732
NCK_typeToolholder, 747

G
General Data Protection Regulation, 30

H
hmi

.mcpAddress, 698
Hmi

.activateLed, 713

.activeOperatingAreaNumber, 695

.analogSpindle1Percentage, 704

.analogSpindle2Percentage, 704

.brightenScreen, 699

.cancelAlarmsCleared, 698

.cancelKeyPressed, 694

.clearCancelAlarms, 702
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.clearRecallAlarms, 702

.currentChanNumber, 695

.currentScreenNumber, 697

.darkenScreen, 700

.dataTransferActive, 696

.directKeyAddress, 697

.disable, 713

.disableKeys, 701

.disableTeachInTransfer, 705

.displayWcsValues, 703

.error, 708

.errorCode, 709

.Hmi, 707

.identified, 705

.inputDeviceActive, 696

.mcsWcsSwitched, 694

.permitRemoteMonitoringOnly, 704

.plcHardkeySelection, 699

.pressed, 713

.progList, 710

.progNumber, 711

.recallAlarmsCleared, 699

.rejectRemoteAccess, 703

.request, 710

.saveActionLog, 702

.screenChangeActive, 696

.screenDark, 693

.selected, 706

.simActive, 694

.switchoverTcuDisabled, 697

.tcuIndex, 697
HmiAxis

.progTestRequested, 715

.progTestSuppressionRequested, 714
HmiChan

.activeNumber, 724

.activeType, 723

.atStopSetOvrZeroSelected, 722

.configuredStopFuncSelected, 722

.dryRunSelected, 718

.handwheelOffsetDrfSelected, 716

.m01AssociatedAuxFuncSelected, 717

.m01Selected, 717

.progTestSelected, 721

.rapidTraversOvrSelected, 719

.reposModeChanged, 721

.selectedKeyActuated, 723

.selectedNumber, 723

.selectedType, 722

.Signal, 720

.skipBlockLevel0...9, 721

HmiModeGroup
.autoModeRequested, 724
.contTraversRequested, 729
.inc10000Requested, 728
.inc1000Requested, 728
.inc100Requested, 728
.inc10Requested, 728
.inc1Requested, 727
.incVarRequested, 729
.jogModeRequested, 725
.mdaModeRequested, 725
.refRequested, 727
.reposRequested, 726
.teachInRequested, 726

HmiNc
.fixtureAreasAutoDeactivated, 730
.fixtureAreasJogDeactivated, 730
.machineAreasAutoDeactivated, 730
.machineAreasJogDeactivated, 730
.toolAreasAutoDeactivated, 730
.toolAreasJogDeactivated, 730
.workpieceAreasAutoDeactivated, 730
.workpieceAreasJogDeactivated, 730

L
LoadingPoint

.chan, 735

.load, 734

.multitoolRequest, 733

.position, 735

.request, 733

.Signal, 735

.toolTargetLocation, 736

.toolTargetMagazine, 736

.unload, 734

.userParameters, 734
LSINU_DeprecatedConfigOpUnitComm, 913
LSINU_DeprecatedConfigOpUnitCommData, 914
LSINU_DeprecatedHandwheels, 914
LSINU_DeprecatedOpUnitComm, 915
LSINU_GenerateSinuUserAlarm, 764
LSINU_GetReinitSinuUserAlarms, 768
LSINU_GetSinuUserAlarmCounters, 770
LSINU_Hmi, 47
LSINU_Powerride, 772

Example Powerride via MCP, 777
Example: calling LSINU_Powerrride, 779
LED color palette, 777

LSINU_PowerrideConfig, 780
LSINU_ReadGUD (read GUD variable), 782
LSINU_ReadVar (read NC variable), 788
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LSINU_TransferSelData, 797
LSINU_typeAlarmInternalData, 758
LSINU_typePowerrideConfig, 758
LSINU_typePowerrideConfigPos, 760
LSINU_typePowerrideInputs, 760
LSINU_typePowerrideOutputs, 761
LSINU_WriteVar (write NC variable, 805

M
MD22510, 518
Mode group

., 623

.autoMode, 634

.autoModeActive, 622

.contTravers, 645

.contTraversActive, 630

.disableModeChangeover, 634

.inc1, 640

.inc10, 641

.inc100, 642

.inc1000, 643

.inc10000, 644

.inc10000Active, 629

.inc1000Active, 628

.inc100Active, 627

.inc10Active, 626

.inc1Active, 625

.incVar, 645

.incVarActive, 629

.jogMode, 636

.mdaMode, 635

.mdaModeActive, 622

.nckInternalJogActive, 623

.ready, 620

.refActive, 625

.refPoint, 638

.repos, 637

.reposActive, 624

.reset, 631

.resetAllChanDone, 621

.resetDone, 621

.singleBlockTypeA, 638

.singleBlockTypeB, 639

.stopAll, 632

.stopAxesOnly, 633

.teachIn, 637

.teachInActive, 624
mySupport documentation, 27

N
Nc

.activate, 681

.active, 664, 680

.actualValue, 671

.collisionMonitoringActive, 654

.deactivateFixtureAreasAuto, 685

.deactivateFixtureAreasJog, 690

.deactivateMachineAreasAuto, 682

.deactivateMachineAreasJog, 687, 688

.deactivateToolAreasAuto, 684

.deactivateToolAreasJog, 689

.deactivateWorkpieceAreasAuto, 686

.deactivateWorkpieceAreasJog, 691

.drivesCyclicOperation, 650

.drivesReady, 651

.emergencyStop, 658

.emergencyStopAck, 658

.emergencyStopActive, 647

.imperialMetricChangeCounter, 650

.imperialUnitsActive, 649

.keyOperatedSwitchPos0, 659

.keyOperatedSwitchPos1, 660

.keyOperatedSwitchPos2, 660

.keyOperatedSwitchPos3, 661

.lock, 665, 670, 672, 679

.maxAxis, 692

.maxChan, 692

.measuringProbe1Actuated, 648

.measuringProbe2Actuated, 648

.movedCounter, 663

.ncAlarmActive, 652

.ncCpuReady, 657

.ncReady, 651

.ncuAirTemperatureAlarmActive, 653

.ncuBatteryAlarmActive, 654

.ncuHeatSinkAlarmActive, 653

.ncuLinkActive, 649

.overwrite, 668, 676

.request[0..7], 680

.selectIncFromModeGroup, 662

.set, 665

.setpointState, 666

.setpointValue, 674

.settingState, 667

.settingValue, 673, 675

.sinuOperateReady, 650

.stationary, 663

.status[0..7], 680

.swCams[x].minus, 655
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.swCams[x].plus, 656

.target, 669, 672, 678

.toolMgmtTerminationRequested, 657

.transferActToolBasePos, 662
NC

failure, 93
NCK_typeAxis, 229
NCK_typeChan, 436
NCK_typeHmi, 693
NCK_typeHmiAxis, 713
NCK_typeHmiChan, 715
NCK_typeHmiModeGroup, 724
NCK_typeHmiNc, 729
NCK_typeLoadingPoint, 732
NCK_typeModeGroup, 620
NCK_typeNc, 646
NCK_typeRelocate, 736
NCK_typeToaUnit, 732
NCK_typeToolholder, 747

O
OpenSSL, 30

P
Product support, 28

R
Relocate

.byNcProg, 739

.chan, 738

.distance, 741

.distanceType, 741

.multitoolRequest, 737

.numberOfLocations, 741

.position, 740

.relocate, 738

.request, 737

.tool, 740

.toolLocation, 740

.toolSourceLocation, 739

.toolSourceMagazine, 738

.toolTargetLocation, 739

.toolTargetMagazine, 739

.totalComplete, 742

.totalFailed, 742

.userParameters, 737

S
Send feedback, 27
Siemens Industry Online Support

App, 29
SINU_AsyncTransfer, 812
SINU_CompleteRegistration, 813
SINU_CtrlStarDelta, 814
SINU_Init, 818
SINU_NcAssignInterrupt, 819
SINU_NcCreateCuttingEdge, 822
SINU_NcCreateTool, 824
SINU_NcCreateToolByName, 826
SINU_NcDeleteTool, 828
SINU_NcLogin, 830
SINU_NcLogout, 832
SINU_NcMoveTool, 834
SINU_NcSearchLoadingLocation, 837
SINU_NcSearchLocation, 839
SINU_NcSelectPartProgram, 842
SINU_NcSetSemaphore, 845
SINU_NcSetUserDataActive, 849
SINU_OscillateSpindle, 851
SINU_PositionSpindle, 855
SINU_ProcessNckEvent, 860
SINU_ReadUserData*, 861
SINU_ReadUserDataFloat, 864
SINU_ReadUserDataHex, 864
SINU_ReadUserDataInt, 863
SINU_RegisterAxis, 864
SINU_RegisterAxisByInst, 866
SINU_RegisterAxisByInstWithHmi, 869
SINU_RegisterAxisByName, 868
SINU_RegisterAxisByNameWithHmi, 871
SINU_RegisterAxisWithHmi, 872
SINU_RegisterChan, 874
SINU_RegisterChanWithHmi, 875
SINU_RegisterLoadingPoint, 876
SINU_RegisterModeGroup, 878
SINU_RegisterModeGroupWithHmi, 879
SINU_RegisterNc, 880
SINU_RegisterNcWithHmi, 881
SINU_RegisterRelocate, 882
SINU_RegisterToaUnit, 883
SINU_RegisterToolholder, 885
SINU_RequestAsup, 886
SINU_ReRegisterAxis, 887
SINU_ReRegisterChan, 888
SINU_ReRegisterLoadingPoint, 889
SINU_ReRegisterModeGroup, 890
SINU_ReRegisterNc, 891
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SINU_ReRegisterRelocate, 892
SINU_ReRegisterToolholder, 893
SINU_RotateSpindle, 894
SINU_TraverseIndexingAxis, 899
SINU_TraversePosAxis, 905
SINU_Update, 911
SINUMERIK, 25
SINUMERIK Operate

LSINU_Hmi, 47
Standard scope, 25

T
Technical support, 29
Tool holder

.byNcProg, 751

.chan, 749

.distance, 755

.distanceType, 754

.multitoolRequest, 748

.newManualTool, 751

.newTool, 749, 754

.newToolLocation, 754

.newToolSourceLocation, 750

.newToolSourceMagazine, 750

.newToolTargetLocation, 750

.newToolTargetMagazine, 749

.noNewTool, 751

.numberOfLocations, 755

.oldManualTool, 751

.oldTool, 754

.oldToolLocation, 754

.oldToolNotInToolholder, 751

.oldToolTargetLocation, 750

.oldToolTargetMagazine, 750

.perform, 748

.position, 749, 753

.prepare, 749

.request, 748

.toolLocationType, 752, 755

.toolOriginLocation, 753, 756

.toolOriginMagazine, 753, 756

.toolRemainsInToolholder, 752

.toolSizeBottom, 753, 756

.toolSizeLeft, 752, 755

.toolSizeRight, 752, 755

.toolSizeTop, 753, 756

.totalComplete, 757

.totalFailed, 757

.userParameters, 748
ToolStatus

.active, 742

.changeActive, 744

.changeOneToOne, 746

.disabled, 743

.disableStateIgnored, 745

.enabled, 742

.fixedLocation, 744

.manualTool, 747

.masterTool, 746

.measured, 743

.prewarning, 743

.toBeLoaded, 746

.toBeUnloaded, 745

.toolInBuffer, 745

.used, 744
Training, 29

W
Websites of third-party companies, 26
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