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Warranty and liability

Note The Application Examples are not binding and do not claim to be complete
regarding the circuits shown, equipping and any eventuality. The Application
Examples do not represent customer-specific solutions. They are only intended
to provide support for typical applications. You are responsible for ensuring that
the described products are used correctly. These application examples do not
relieve you of the responsibility to use safe practices in application, installation,
operation and maintenance. When using these Application Examples, you
recognize that we cannot be made liable for any damage/claims beyond the
liability clause described. We reserve the right to make changes to these
Application Examples at any time without prior notice.

If there are any deviations between the recommendations provided in these
application examples and other Siemens publications — e.g. Catalogs - the
contents of the other documents have priority.

We do not accept any liability for the information contained in this document.

Any claims against us — based on whatever legal reason — resulting from the use of
the examples, information, programs, engineering and performance data etc.,
described in this Application Example shall be excluded. Such an exclusion shall
not apply in the case of mandatory liability, e.g. under the German Product Liability
Act (“Produkthaftungsgesetz”), in case of intent, gross negligence, or injury of life,
body or health, guarantee for the quality of a product, fraudulent concealment of a
deficiency or breach of a condition which goes to the root of the contract
(“wesentliche Vertragspflichten”). The damages for a breach of a substantial
contractual obligation are, however, limited to the foreseeable damage, typical for
the type of contract, except in the event of intent or gross negligence or injury to
life, body or health. The above provisions do not imply a change of the burden of
proof to your detriment.

Any form of duplication or distribution of these Application Examples or excerpts
hereof is prohibited without the expressed consent of the Siemens AG.

Security  Siemens provides products and solutions with industrial security functions that

ipforma- support the secure operation of plants, solutions, machines, equipment and/or

tion networks. They are important components in a holistic industrial security
concept. With this in mind, Siemens’ products and solutions undergo continuous
development. Siemens recommends strongly that you regularly check for
product updates.

For the secure operation of Siemens products and solutions, it is necessary to
take suitable preventive action (e.g. cell protection concept) and integrate each
component into a holistic, state-of-the-art industrial security concept. Third-party
products that may be in use should also be considered. For more information
about industrial security, visit http://www.siemens.com/industrialsecurity.

To stay informed about product updates as they occur, sign up for a product-
specific newsletter. For more information, visit
http://support.automation.siemens.com.
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1 Task

1 Task

The SIMATIC S7 300/400F can be operated as a PROFIBUS master. A SINAMICS
S120 can be used as PROFIBUS slave and be controlled by the SIMATIC S7-

300/400F.

This application example illustrates how to configure the SINAMICS S120 and the
S7-300/400F, start it up and access process data and parameters. At the same
time, safety-related data can be exchanged between S7-300/400F and SINAMICS

$120.

Overview of the automation task

The figure below provides an overview of the automation task.

Figure 1-1

PROFIBUS
[d PROFIsafe

W PROFINET I

Automation task requirements
Table 1-1

Requirement

Explanation

Access to process data

The SINAMICS S120 shall be switched on and off via the
control word, and the speed value is to be specified
as quickly as possible.

Access to parameters

Read and write access from/to the parameters in the
SINAMICS S120 by SIMATIC S7-300/400F (in this example:
Control Unit, Line Module, Drives) shall be possible

and performed using as few resources as possible, i.e. small
communication load.

Safety function of
SINAMICS S120

The SINAMICS S120 converters have the option of performing
a fail-safe shutdown (e.g. emergency-stop, safe speed). These
functions are safely triggered by the S7-300/400F CPU.

SINAMICS S120 DP at S7-300/400F
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2 Solution

2.1 Solution overview

2 Solution

This application example gives an example of how to connect drive objects of a
SINAMICS S120 to an SIMATIC S7-300F. It uses blocks which can be directly
applied to your own application.

2.1 Solution overview

Schematic layout

The following figure gives a schematic overview of the most important components
of the solution:

Figure 2-1
SIMATIC
S7-300F
' BRhRhRBRRRR
PROFIBUS \ L

@ PROFlsafe PROFINET | KTP 1000

1T-=-===- B—

\ DRIVE-CLIQ [

\

. SINAMICS

\ S120

@ Control Unit
@ Line Module

® Double
Motor Module

The example shows you how ...

e ..the SIMATIC S7-300/400F controller is configured.

e ...the communication is programmed in the SIMATIC S7-300/400F controller.
o ..the SINAMICS S120 converter is configured using STARTER.

e ..the basic and extended safety functions of SINAMICS S120 are addressed
by the S7-300/400F CPU.

NOTICE  This example is only valid for frequency converter SINAMICS S120 as of
FWA4.5 and STARTER as of V4.3.1.2

With other software versions, please follow the configuration steps in
chapter 6.2.

SINAMICS S120 DP at S7-300/400F
Entry-ID: 68624711, V1.1, 12/2014 6
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2.2 Description of the core functionality

2.2 Description of the core functionality
221 Configuring the communication

The program for SIMATIC S7-300/400F and the configuration of the SINAMICS
S120 are centrally stored in a STEP 7. The respectively required editors are called
up via the SIMATIC Manager.

SIMATIC S7-300/400F

In this example, the SIMATIC S7-300/400F is programmed with STEP 7 V5. The
SIMATIC S7 and the stations connected via PROFIBUS, such as SINAMICS S120,
are configured in HW Config.

SINAMICS S120

The configuration of SINAMICS S120 is performed using the STARTER
commissioning tool.

With SINAMICS S120 drive objects, one of several message frame types can be
selected for cyclic data exchange or PROFISAFE communication. This defines
which data is transmitted or received in which order for the individual drive objects.
After STARTER has been integrated into the SIMATIC Manager, the frames set in
STARTER are transferred to STEP 7 HW Config with a click, and the 1/0 address
is also defined. These addresses must be used by SIMATIC S7-300/400F for
accessing the SINAMICS S120.

222 Data exchange

Data exchange between SIMATIC S120 and SIMATIC S7-300/400F occurs in two
areas:

e Process data (cyclic communication)
i.e. control word(s) and setpoint(s), or status word(s) and real value(s)

e Parameter area (acyclic communication)
i.e. reading/writing of parameter values

Note The two areas, process data and parameters, are independent of each other and
can also be used individually.

Cyclic process data exchange

Process data is transferred cyclically, which means in each bus cycle. Data transfer
is performed as quickly as possible.

The SIMATIC S7-300/400F sends the control words and setpoints to the
SINAMICS S120 drive objects and receives status words and the actual values in
return.

Depending on the message frame type, two further setpoint or real values, or
extended control or status words respectively, can be transferred.

SINAMICS S120 DP at S7-300/400F
Entry-ID: 68624711, V1.1, 12/2014 7
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2.2 Description of the core functionality

In this example,

e the “SIEMENS telegram 370” frame with frame expansion (alarm, fault) for the
Line Module drive object,

e the “SIEMENS Telegram 390” frame with frame expansion (alarm, fault) for the
Control Unit drive object (in the documentation still referred to as
CU320-2 DP), and

o the “SIEMENS telegram 1” frame with frame expansion (alarm, fault) for drive
object “Drive” are used.

The fail-safe communication is also transferred cyclically.

e In STARTER, the PROFIsafe communication is enabled by selecting and
transferring the additional PROFIsafe message frame to HW Config.
Accordingly, the parameterization of the safety functions to be used must be
defined in SINAMICS S120.

Frame configuration:

e in SINAMICS S120, the process data is interconnected automatically when
selecting the frame. The frame expansions must be configured manually.

e on the SIMATIC S7-300/400F side, the process data is supplied as I/O input or
output words.

Acyclic data exchange (parameter access)

The original PROFIBUS specification (now referred to as PROFIBUS DPVO) only
allowed exchanging cyclic data. To be able to transfer parameters, message frame
types are defined where additionally four words are provided for a parameter
transfer. Since these four words, like the process data, are transmitted cyclically, a
permanent communication load is produced even though the parameter
transmission itself is generally only rarely used.

PROFIBUS DPV1 provides the option to use acyclic data exchange, used only
when required, in addition to cyclic data exchange.

This makes it possible to transfer the parameter area acyclically on demand,
without creating a permanent communication load. The acyclic transfer takes
clearly longer than the cyclic transfer of the process data.

In the example, the acyclic data exchange is used to access the parameters.

e In SIMATIC S7-300/400F, parameter jobs are sent to the SIMATIC S120 drive
objects by writing “Data record 477, and the response from the SIMATIC S120
drive objects is read by reading “Data record 47”.

¢ No particular action is required on the SIMATIC S120 side.

Note When using a CP342-5 as a DP master, the parameters of the SINAMICS S120
drive objects cannot be accessed with acyclic data transfer.

SINAMICS S120 DP at S7-300/400F
Entry-ID: 68624711, V1.1, 12/2014 8
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2.3 Hardware and software components used

2.3 Hardware and software components used
The application was set up with the following components:

General hardware components

Copyright © Siemens AG 2014 All rights reserved

Table 2-1: Hardware components

Component No. Order number Note
or other SIMATIC
CPU 315F-2 DP/PN 1 6ES7315-2FJ14-0AB0 S7-300/400F CPU with
PN/DP interface
MMC 128kB 1 6ES7953-8LG30-0AA0 or larger MMC
SM 326 1| 6ES7326-1BK02-0ABp | 2r another module with
or another operator
SIMATIC Panel . .
KTP1000 Basic color PN 1 B6AV6647-0AF11-3AX0 panell, or WinCC flexible
Runtime
Two for the PG/PC
connection with the
PROFINET 4 6GK1901-1BB10-2AA0 S7-CPU_ and two for the
connector plug connection between
S7-CPU and operator
panel.
PROFINET line 6XV1840-2AH10
or another PROFIBUS
PROFIBUS connector for the
connector plug 2 6ES7972-0BB60-0XA0 connection between
SINAMICS S120 and
S7-CPU
PROFIBUS line 6XV1830-0EH10

SINAMICS S120 hardware components

Table 2-2: SINAMICS components

Component No. Order number Note
SINAMICS S120
CU320-2 DP 1 6SL3040-1MAO0-0AAOD Control Unit with

PROFIBUS interface

CompactFlash card

Firmware V4.5

(CF card) with SINAMICS

6SL3054-0EF01-1BAO

or CF with higher
firmware version

Active line module 16kW

6SL3130-7TE21-6AA4

or other line module
with appropriate power

16kW active line module

Active interface module for

6SL3100-0BE21-6AB0

Only for active line
module, see also device
manual Booksize power
units \7\

Double motor module

6SL3120-2TE15-0AA4

or other motor module
with appropriate power

SINAMICS S120 DP at S7-300/400F
Entry-ID: 68624711, V1.1, 12/2014
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2 Solution

2.3 Hardware and software components used

Component

No.

Order number

Note

Motor 1

1FK7042-5AF71-1DHO

or other motor

SERVO_03 in the
project (with break)

Motor 2

1FK7042-5AF71-1FGO

or other motor

SERVO_04 in the
project (with break)

DRIVE-CLIQ line
IP20/1P20 0.31m

6SL3060-4AK00-0AA0

For the connection:
control unit to line
module, or control unit
to motor module

DRIVE-CLIQ line
IP20/IP67 1.0m

6FX5002-2DC10-1ABO

DRIVE-CLIQ line for the
connection: motor
module to the motors

Power line without break

6FX5002-5CS01-1ABO

Power line for

line 1m SERVO_03
Power line with break pipe Power line for
1m 1 6FX5002-5DS01-1ABO SERVO 04
Standard software components
Table 2-3: Software components
Component No. Order number Note
SIMATIC STEP 7 1 Floating License
V5.5 SP4 6ES7810-4CC10-0YAS5
Distributed Safety 1 | 6ES7833-1FC02-0YA5
V5.4 SP5 Always use the latest
STARTER 1 6SL3072-0AA00-0AGO Service Pack / Update
V4.4 HF3 (download for free \6\)
WinCC flexible 1 6AV6613-0AA51-3CA5
Version: 2008 SP3

Sample files and projects

The following list includes all files and projects that are used in this example.

Table 2-4

Component

Note

7)

68624711_SINAMICS_S120_DP_at_S7-300400F_CODE_V1d1.zip
(for SINAMICS S120 with firmware version 4.

5)

68624711_SINAMICS_S120_DP_at_S7-300400F_CODE_V1d0.zip
(for SINAMICS S120 with firmware version 4.

These zip files contain
the STEP 7 project with
SINAMICS S120 and
HMI.

DOCU_V1d1_en.pdf

68624711_SINAMICS_S120_DP_at_S7-300400F_SHORT-

Short documentation for
experienced users

68624711_SINAMICS_S120_DP_at_S7-300400F_DOCU_V1d1_en.pdf

This document

CAUTION

The example projects have been designed for usage with the example

components listed in Table 2-1 and Table 2-2. Converters and/or motors
can be damaged or destroyed if a SINAMICS S$120 with a different
configuration or different motors is connected without adjusting the

respective parameters.

SINAMICS S120 DP at S7-300/400F
Entry-ID: 68624711, V1.1, 12/2014
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3 Setting up and Commissioning the Application

3.1 Wiring

3 Setting up and Commissioning the
Application

3.1 Wiring

The following safety wiring diagram specifies the terminals of the F-DI module with
the individual safety functions.

Figure 3-1 F-DI module interconnection
24y
ov

int. evt. SLS- SLS-
STo SSt SLS ack. Level 1 Level2

24 4 5 25 6 26
E1.0 1.1

The figure below (see next page) shows the system components, the PROFIBUS
connections, power lines, the encoder connection as well as the DRIVE-CLIQ
wiring.

Note The setup guidelines in the SINAMICS S120 device manuals (see \7\) and
SIMATIC must generally be followed.

SINAMICS S120 DP at S7-300/400F
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3.1 Wiring
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3 Setting up and Commissioning the Application

3.2 Setting the PROFIsafe address

3.2

3.3

3.4

Setting the PROFIsafe address

For the F-DI module, the PROFIsafe address must be set with the DIP switches on
the rear. For this example project, set switches 0, 1, 2, 6 and 7 on the rear of the
F-DI module to ON.

Figure 3-2

IP addresses and PN names

The following IP addresses and device names are used in the example:
Table 3-1

IP Component Device Name
192.168.0.1 S7-CPU s7-cpu
192.168.0.3 KTP1000 KTP1000
192.168.0.200 PG/PC

The network mask is always 255.255.255.0 and no router is used.

Settings at the SINAMICS S120

For SINAMICS S120 the PROFIBUS address can either be specified as a default
at the control unit via rotary encoding switch, or if both rotary encoding switches on
0 or 7F, via the SINAMICS parameter p918.

In the example, the SINAMICS S120 has address 3 and it is set using the rotary
encoding switch.

Table 3-2
Rotary encoding Valuation Examples
switch

3dec 35dec 126dec
03hex 2:?’hex 7Ehex

=

L, DP 16' = 16 0 2 7

L H

SINAMICS S120 DP at S7-300/400F
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3 Setting up and Commissioning the Application

3.5 PG/PC settings

Rotary encoding
switch

Valuation

Examples

After changing the PROFIBUS address, a restart / power reset must be performed

to apply the changes.

3.5 PG/PC settings

Table 3-3

Action

Comments

192.168.0.200 and the

in the Windows settings for

IP address (192.168.0.x).

Set the fixed TCP/IP address

the network card to be used.
You may also enter any other

-

Internet Protocol Version 4 (TCP/IPv4) Properties

)

network mask 255.255.255.0 General |

IP address:
Subnet mask:

Default gateway:

Preferred DNS server:

Alternate DNS server:

0 Use the following IP address:

You can get IP settings assigned automatically if your network
supports this capability. Otherwise, you need to ask your network
administrator for the appropriate IP settings.

(7)) Obtain an IP address automatically

192 .168 .

255 . 255 .

Obtain DNS server address automatically

(@) Use the following DNS server addresses

[ ]wvalidate settings upon exit

o] Lo

SINAMICS S120 DP at S7-300/400F
V1.1, Entry ID: 68624711
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3 Setting up and Commissioning the Application

3.6 Downloading the SIMATIC S7 program

3.6 Downloading the SIMATIC S7 program

This chapter describes the steps for the installation of the example code.

Table 3-4

No. Action

Comments

1. Connect the controller with the
SIMATIC S7-300/400F using a
network cable.

You can connect both devices directly or via other SIMATIC
components.

e  Select the “TCP/IP network
card” with the network card

2. Start STEP 7. r’Zsmmc onacer L:J[E'JE
File PLC Yiew Options Window Help |
D |2 | W | @[\
Press F1 to get Help. 4
3. e Via “Extras > Set PG/PC ‘Set PG/PC Interface %)
Interface...” you open the —
settings of the online Access Path | LLDP /DCP|
interface. Access Point of the Application:
S7ONLINE [STEP7) -> TCP/P(Auto) -> YMware Acceleratec

(Standard for STEP 7)

used by you. Interface Parameter Assignment Used:

~TIZIP/IP[;ﬁ«uto] -) VMware Accelerated AM |
EWTCP/IP -> SRIB00 USE To Fast EIla |
HB TCPAP -> VMware Accelerated Ab £
BN TCPAP(Auto) -> SRIB00USB To F, ) Copy
ETCPAP[AMO] > VMwaeAeeeletat[ﬂ Delete

[(_] I | [l]

[Assigning Parameters for the |E-PG access

to your NDIS CPs with TCP/IP Protocol

(RFC-1006))
Interfaces

P —
[ Concel |[ Hep |
4. Call up the “Edit Ethernet
Node...” dialog.

SINAMICS S120 DP at S7-300/400F
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3 Setting up and Commissioning the Application

3.6 Downloading the SIMATIC S7 program

click on “Assign IP
Configuration”.

No. Action Comments
5. e Click on “Browse...” Edit Ethernet Node &
- Select the CPU and _Ethemet node
click OK. Nodes accessible online
e  Enter the IP address MAC address: [00-1B-1B-308F 34 &_M'
192.168.0.1 and the subnet »
mask 255.255.255.0, and  SetIP configuation

@ Use IP parameters

e Acknowledge that system
blocks, system data, and
possibly the configured
safety attribute cannot be
deleted.

e Enter the device name “s7- Pefres R T — K==
cpu” and click on “Assign 2l Lo
Name”. Subnet mask: 255.255.255.0 ¢/ Use router
Exit the dialog by clicking [
“Close”. " Obtain IP address from a DHCP server
[~ Identified by
& ClientIl  MAC addre ¢ Device name
ClientiD: |
[~ Assign device name
~ Reset to factory settings
Reset I
Close Help
6. Click on “Accessible Nodes”.
(oc; SIMATIC Manager
File PLC View Options Window F
Accessible Nodes
7. ° E:ASTJ( a“tr?];tg_?_gg:':;? thf’; & SIMATIC Manager - Accessible Nodes u@@
wi an = = = = -
delete them. File Edit Insert PLC VYiew Options Window Help

#Dﬁ AR AR IIGE
@A . e az a1 _ e p— || )| )
Wi ACcessiDie Nodes -- INUUD IKIAL CINCRKNC I wwu

———|

= Accessible Nodes {2 System data A
| (4] s7-cpu o3 IART )|
&3 Blocks o Open Object Ctrl+Alk+0 J
T Ctrl+X
i Copy Ctr+C

3
3
53 Delete Del

E Compare Blocks...
i voTo
i3 DB20
i3 DB21
53 DB22 ()

Deletes the selected objects. A

&

SINAMICS S120 DP at S7-300/400F
V1.1, Entry ID: 68624711
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3 Setting up and Commissioning the Application

3.6 Downloading the SIMATIC S7 program

No. Action Comments
B |ryoutavo tot et eoved 1| g ST oo BET=]
Retrieve...” to select the project | | T PLC View Options W i3 :
file (see Table 2-4) and retrieve New... Qb
it 'New Project’ Wizard...
’ Open... Ctrl+O
S7 Memory Card »
Memory Card File »
Delete...
Reorganize...
Manage...
Archive...
L
1 Erreichbare Teilnehmer -- INDUSTRIAL ETHERNET
25120_at_S57-300_F_DP (Project) -- C:\...\Step7\S7Proji5120_a_4
Exit Alt+F4
i ]|
‘Retrieve (3280:754) )
. The following objects were retrieved:
M Projects: $120_at_S7-300_F_DP
Libraries: None
N simis siimind bm mmmen Mamam smiad®?d
VU YUU WA WU UPTH IS0 T1IUVY ©
Yes No |
9. N E)pen “19 project, Se'?Ct the | ‘4 SIMATIC Manager - $120_at_S7-300_F_DP
“BIOCkS fo',,d er and click on File Edit Insert PLC View Options Window Help
Download”. ‘ — —o &
: B P, S B C
e  Also download the system D& " & & 2 @ 2 Ta e sk
data. EP$120_at_S7-300_F_DP -- C:e\Siemens\Step7\S7P|
- S$120_at_S7-300_F_DP Object name I Symbolic name
- SIMATIC 300(1) @Syatem data
= [8 CPUISF2PN/OP |5 oy Cycle Executior
=/ & S7Program(l) |5 op3g CYC_INTS
- {3 0B82 1/0_FLT1
@ orrzop (SBE
4 L SIMATIC HMI-Station(1) rocess_Data_
O FB11 CtlUnit_FB
10. Click on “Edit Safety prog ram” L‘l SIMATIC Manager - [$120_at_S7-300_F_DP -- C:\Program Files\Siemens\Step7\S7Proj\$120_a_4]
B8P Fle Edt Insert PLC View Options Window Help
Answer any query for the safety D@ 27 % BE @0 % %= EF oo =98
password by entering “siemens”. | [ e [ [ Cretednlorgioge "7, romyanf®
= 8 CPUSISF2PN/DP |3 gy Cycle Execution FBD
= @;':2::'::” 0835 CYC_INTS STL
Sgs [an= o B
o Blchase S0 iy :

SINAMICS S120 DP at S7-300/400F
V1.1, Entry ID: 68624711

17




Copyright © Siemens AG 2014 All rights reserved

3 Setting up and Commissioning the Application

3.7 Downloading the SINAMICS S120 configuration

No. Action Comments
11. Click on the “Download” button
in the “Safety Program” dialog. — & L — —
° When queried if the Erc::: z:ﬁ:;:::::l'o:k;z:a:;ambum:lo‘lhehlockcnrtanel :zg::; unknown
standard blocks shall be Cutent conplation e
downloaded as well, The sfety progam s conditent.  commmy . =<l
3 w ” F-blocks: afety program download (320:127) F—
respond with “No”. f-uﬂwizzlyo;‘;g'am A Do you want to include the standard blocks located in ’i‘ il %J
¢ Enable stopping the D Faniine gop PO < backs e donmagr T e =
S7-300/400F CPU for a S , _ ‘ —
Consistent dOWnload. g Fgg; I~ Do not display this message again. l i F-Runtime groups...
i ‘ Compile v
o Letthe S7 300/400F CPU e Ce D o [ | 22
i
go back to RUN mode_ & a2 FIU_CGP F-system block EDAZ 2
& Feam3 F.CTRLT | Fsystem block 504C [
«  Close the “Safety Program’ L
dia|og_ & Foare FIACK_GL | F-aystem block £ (I Piint
Close Help
12. Restart the CPU after
downloading.
13. If you want to use the operator
panel, assign the address
192.168.0.3 and load the HMI
configuration into the panel using
WinCC flexible.
3.7 Downloading the SINAMICS S120 configuration
This chapter describes the steps for downloading the example configuration.
This can either be performed with SIMATIC S7-300/400F (as in the example) via
routing or directly via the PROFIBUS interface or the commissioning interface X127
of the SINAMICS control unit.
Notes Should you use different SINAMICS S120 components or motors, you need to perform

your own configuration. In that case, follow the instructions in chapter 6.2.

To be able to use routing, in the sample program the PG/PC was inserted into the

network configuration and an Ethernet network was configured.

As you are using a network card that differs from the one used when creating the
project, your network card must be assigned to the configured PG/PC.

In addition, the following requirements must be met:
e The SIMATIC program has already been downloaded to the SIMATIC S7 CPU,

see chapter 3.6.

e The PROFIBUS connection between SIMATIC S7-300/400F and SINAMICS

S120 was established.
e SIMATIC S7-300/400F is networked with the PG/PC via Ethernet.

e The PROFIBUS address (in the example: 3) of the SINAMICS S120 was set
using the rotary encoding switches (or via P918), followed by a restart / power

reset.

SINAMICS S120 DP at S7-300/400F
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3 Setting up and Commissioning the Application

3.7 Downloading the SINAMICS S120 configuration

Table 3-5
No. Action Comments
1. e Open the project. & SIMATIC Manager - $120_at_S7-300_F_DP
° Double-click to open the File Edit Insert PLC VYiew Options Window Help
properties of the “PG/PC”. D a%°® & 2 oa|l2 %% & < No Filter >
s 20_at_S7-300_F_DP -- C:\Programme\Siemens\Step7\S7Proj\S120_a_
- &P $120_at_57-300_F_DP Object name | Type |
+ [ SIMATIC300(1) SIMATIC 300(1) SIMATIC 300 Station
+ L SIMATIC HMI-Station(1) |-Stati..  SIMATIC HMI-Station
) PG/PC
PROFIBUS
Industrial Ethemet
2. e Inthe Assignment tab, Properties - PG/PC
selegt “TCP/IP > network Goneral|Inisdcss) | Asigument
card’; instead of network A
card, the name of the e 3
Configured Interfaces:
network card you want to

use must be listed.
e Click on “Assign”.

Interface Parameter Assignments in the PG/PC:

the network card cannot be
configured by STEP?7.

TCP/IP(Auto) -> SR600 USB To Fast Eth... ~
TS Adapter
TS Adapter IE
TCP/IP{Buto) > VMware Accelerated AMD... = m
————
i o |
Interface Parameter assign... | Subnet S70nline .
S7ONLINE Access:
< 2 I &
0K Concel |  Hep |
—N
3. If necessary, acknowledge that | 'g it Object Properties (2775:809)

module type (Ethemet interface) because the module has
its own parameter assignment software or it has to be
restarted after having modified the parameters.

'z The interface parameters cannot be adapted by this
L

O weo_|
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3 Setting up and Commissioning the Application

3.7 Downloading the SINAMICS S120 configuration

Config

e Answer the query whether
the CPU shall be started
with “Yes”

e Close the HW Config.

No. Action Comments
4. e Make sure that the selected | Properties - PG/PC X
component is shown in General | Intefaces  Assignment |
“Assigned” and single-click
on it ~Not Assigned
' . . Configured Interfaces:
¢ Make sure that “Active” is Nee (= T Subnet
checked.
e Click on “OK”".
Interface Parameter Assignments in the PG/PC:
150 Ind. Ethemet -> SA600 USE To Fast Eth... (o]
IS0 Ind. Ethemet -> YMware Accelerated AMD... =
PC Adapter(MPI)
PCAdolPRY b [ ]
Agssigned: Disconnect I
Interface | Parameter assign... | Subnet | S70nline .
themet Schnitste.... TCP/P(A0] > . . Ethemel(1]  Adtive
ess.
< I @ ¥ active ;
D Concel |  Hep |
5. Make sure that the yellow arrow & SIMATIC Manager - $120_at_S7-300_F_DP
is now displayed in STEP 7 in File Edt Insert PLC View Options Window Help
PG/PC(1)": JDD" 2t 4 B e 7 || <NoFiter>
9 $120_at_S7-300_F_DP -- C:\Programme\Siemens\Step7\S7Proj\$120_a_
- &p 5120_at_57-300_F_DP Obj | Type |
+ [ SIMATIC300(1) SIMATIC 300 Station
L SIMATIC HMI-Station(1) i SIMATIC HMI-Station
em— PG/PC
PROFIBUS
PG n” PC[1 ] Industrial Ethernet
6. Ol,pif‘ HW Cj:l"f'g by double- " SIMATIC Manager - $120_at_S7-300_F_DP BEX]
clicking on “Hardware File Edit Insert PLC View Options Window Help
IDe[3%& | & B2 ol [0 2| 2| 5=l
£ $120_at_S7-300_F_DP -- C:\Program Files\Sie... |- |[0/E3
- &P 5120_at_S7-300_F_DP
+ [{ SIMATIC 300(1) 2PN/DP
+ L SIMATIC HMI-Station(1)  |gg§ 5120_CU320_2_DP
7. e  Start the download of HW

(ﬂa HW Config - [SIMATIC 300(1) (Configuration) -- $12
ﬂ Station Edit Insert PLC View Options Window Help

DZ:" % & 2e (G @o *

|Download to Module |

DA01UR

SINAMICS S120 DP at S7-300/400F
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3 Setting up and Commissioning the Application

3.7 Downloading the SINAMICS S120 configuration

No. Action Comments
8. " gjoson the SINAMICS & SIMATIC Manager - [S120_at_S7-300_F_DP
. S120 CU320 2 DP @ File Edit Insert PLC View Options Window F
~ | RE e YU [ 3 || [
D& |87 | & B2 | oa |9 %% 2
e Double-click on
Commissioning’ - B 5120_at_57-300_F_DP
This opens the = [l SIMATIC 300(1) <
commissioning tool + CPU 315F-2 PN/DP
STARTER with the current = 5120 0 2 DP
project. &y
+ O SIMATIC AMT-Station(1)
9. Go online. | STARTER - 5120_at_S7-300_F_DP - [Topology]
@ Project  Edit Target system Wiew Options ‘Window Help
| D@ ] e ] R Xl ( 2a) sl | |l
= % TR [Connect to selected target devices|
® ) Insert single drive unit
R
+- ] MOMITOR
10. If the “Target Device Selection” | [Target Device Selection X
Wi ndOW Opens’ Devices that go online with “Connect to selected target devices™:
e set the checkmark at
SINAMICS S120, Jarget device //iAccess point N\
o select the S70nline access (Ejm-c”””-z-”’ W
point and click on “OK”. g
Select all | Deselect all All STONLINE l All Device l
Establish state
Devices not supported by STARTER:
|
< 0K } Cancel Help
11. If the “Online/offline comparison” | |Ontine/offline comparison
window opens, o ;
The online configuration of $120_CUU320_2_DP (SINAMICS 5120 CU320-2 DP V4.5) differs from the
e click on “Load to PG” FeE
o with the “After loading, copy g oo il Diffrences
RAM to ROM” option and SERVO_03 SERVO_03
then on “Close” SERVO_04 SERVO_04
° pro cee d W|th Step 13 If these differences are not adjusted, the online representation may be incomplete.
Adjust via:
" erwiting of the data in the target device
Load to PG ==> Overwriting of the data in the project
$120_CU320_2_DP.
Close I Help |
(Dwnload (WWBS:41732) aw
i The project will be saved and the drive unit data downloaded to
the target device!
I™ Store additional data on the target device
w loading, copy RAM to ROM
Start download?
Yes No Help
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3 Setting up and Commissioning the Application

3.7 Downloading the SINAMICS S120 configuration

>S120_CU320_2 DP
> Drives
> SERVO_03
> Functions
> Safety Integrated

o first click on “Change
settings”, and

e then click on “Activate
settings”.

No. Action Comments
12. If in the preceding step the &
window has not opened, %) &l o] e R el el =)zl EEE
e start the download yourself o Doy o Do (HVBS 47T
an d L&) Insert single rive unit
lect the “Afier load i %ngﬁﬁég \i_.) The data of the drive unit will be downloaded!
L] selecC e er loading, - &1 MONITOR
copy RAM to ROM” option.
I Store additional data on the taiget device
O
Start download?
Device
SI e o o v [ |
S120_CU320_2_DP SERYO_03
5120 _CU320_2_DP SERYO_04
8 Aains | ] Target system output. § Disgrostics overview
Press F1 to open Help display. TCPIP(ALtD) - » ¥Mware Accelerated AMD. |Online mode
13. In the “Target system output” Level | Message
window you verify that the Infarmation 5120_CU320_2_DP: SERYO_03: Technalogy object is consistent - download skipped.
: Information  5120_CU320_2_DP: SERVO_D4: Technology object iz congistent - download skipped.
pr:OJeCt has been downloaded Information 5120_CU320_2 DP: Initislization of the intermal data stuctures of the: drive iz running...
without errors. Information 5120_CU320_2_DP: Initialization of the internal data structures completed after 13 [g]
. Infarmation 5120_CU320_2_DP: Download completed
Should you receive the nOte, that Information  Download to target system completed successfully
some parameters could not be Infarmation 5120 CU320_2 DP: Copy RAM to ROM performed successfully.
\tl;_/]rltten’tor other mOd(;J'teS eX:(St n . Alarmz E BICO serve Target system output Compile/check output J ﬁ Diagnt
€ sysiem, you need 10 make
your own configuration. In that
case, follow the instructions in
chapter 6.2.
14 |n the “Alarms" W|nd0W below E\Eve\ Time Source Component| Message
. Warning 19.01.92 06:36:54:926 5120_CU320 2 DP: SERVO_03 - 1657 : 51 Matior: Motion monitor
youfyerlfydtha.:hthetsyStem gﬁs |d mWamimg 19.01.92 08:36:54:926 5120_CU320_2_DP: SERYD_04 - 1657 : 51 Mation: Motion monitor
contigurea without errors. ou
there be some errors, remove
them and acknowledge. Double-
clicking on the error gives you £d
the appropriate description of the
Target system output I E Compile/check output J % Diagnostics overview ]
STARTER help.
Warning “1697: S| Motion: Motion monitoring functions must be tested” is displayed for the
drives, which can be deleted by the digital input DIO of the control unit (see forced dormant error
detection in the Safety Integrated function manual \7\ and in chapter 4.1).
. N
15. o In the tree you navig ate to ASSSSS S NS N NN SN NN SN N NN NN NN NN NN

\ Safely Integrated | Safety checksums |
Safety function selection
|Extended functions via PROFlsafe ~l

101 Safety with encoder and accel_monitoring(SAM) / delay time ~|

Diagnostics of the safety functions

Configuiation
© s10active

Motion monitoring O sBC active
Safe basic funclions

(5TO, SBC) © sst acue

© s52active
Safe stop functions

(51,552, 505, SAM) © 505 active

O ss a(llvel Active level: 1
Safelylimited speed
Saiel rctine Ll Active SLSkmkvale: 0 mmjmin

Enable

©  velocity below 55M it value

o ——|
Sale speed monitoring
(SSM)
Safe motion drection
(sDI)

‘ O s a:llve| Active position range: 1

© 5ol postive active

© 5Dl negative active

T T T T T T I I I I I Iy
T T T T ISy

Safe position monitoring
(SLP, SP) (O shutdown paths require testing
[ O Internal event
Acceptance mode
Copy parameters | Enterfcensekey | Acknowledge hardware replacement |
C Activate setings D Change password | Safe homing |
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3 Setting up and Commissioning the Application

3.7 Downloading the SINAMICS S120 configuration

No. Action Comments
16. The standard password is “0”. ‘passwo[d input
Enter a new password (e.g.
“siemens”) and click on “OK”.
Enter the current password:
(default password: 0)
Enter the new password:
Repeat your entry:
0K | Cancel |
17. Se.lect “Parameters of the drive ‘ Activate settings
unit” and “Yes” to save the
parameters in ROM.
Save parameters
Alfter activation of the safety parameterization, this should also be saved
to the drive (Copy RAM to ROM). An acceptance test is also required.
Do you want to save the parameters to the ROM now?
" Parameters of the drive object
Yes|
18. Repeat the safety settings (steps
15 to 17) with SERVO_04 as
well.
19. Go offline. B STARTER - $120_at_57-300_F_DP
Pr_o]ect Edit Target system Wigw C.)“ptlons window He_\p
: :
= &y s120_at_57-300_F_DP G L Loty
) Insert single drive unit
= fiflla 5120_cusz0_2 0P
20. Execute a restart / power ON Switch off all 24V supply voltages of SINAMICS S120, wait
reset until all LEDs are off, and then switch back on.

SINAMICS S120 DP at S7-300/400F
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4 Operating the Application

4.1 Operating the safety functions

4
4.1

Note

Note

Operating the Application

Operating the safety functions

The table below shows the input of the F-input module via which the respective
function can be triggered parallel with the example configuration:

Table 4-1
Terminal Function for
FDI module of the drive 1 AND
S7-300F drive 2
5+25 STO
6+26 SS1
7+27 SLS
8+28 Ack int event.
9+29 SLS Level Bit 0
10+30 SLS Level Bit 1

If the passivation bits of the F input module or the SINAMICS S120 are set, the
acknowledge signal at terminal 8, 28 (F input channel 3, 15) for reintegrating both
‘modules’ can be used.

The SLS limits have been set to the standard value (200U/min) for both drives.

Please note, that the safety functions in SINAMICS S120 can be enabled by the
F input module with the logic “0” state.

Please note, that the inputs of the F input module for both drives were used. In
this way, the functions listed in Table 4-1 are enabled parallel for both drives and
equally affect both drives.

Forced dormant error detection

4.2

The internal test of the shut-down paths of drive 1 and drive 2 can be started with
input DIO of the control unit. Switch off the drives and enable the DIO of the control
unit for a short moment. Further information is available in the Safety Integrated
function manual (see \7\).

Configuring, monitoring and parameter access via
operator panel

The application can be configured and controlled via operator panel, apart from the
safety functions.

SINAMICS S120 DP at S7-300/400F
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4 Operating the Application

4.2 Configuring, monitoring and parameter access via operator panel

4.21

SIEMENS

QRpniitatienrexample

lr% (from all subordinate screens)

B (from all subordinate screens)

Support

Screens and screen navigation

Siemens Industry Online Support

The Online Support offers you a comprehensive information system for all

Industry Automation and Drive Technologies Service & Support subjects

at any time.

Do you wish to extend your Know How, read up on services or exchange

experiences with users of automation systems?

Convenient functions in the online support lead you directly to the desired

information.

- Direct, central access to founded, extensive information around the
products, systems and applications with a number of programming,
configuration and user pl

- Quick solution, also through exchange of knowledge amongst users §
Technical Forum and by contacting our experts in the Technical Sup
via support request.

- Less on-site documentation required.

- In 6 languages.

- Help available 24h / 365 days in the year without time delay.

haqys up-to-date.

n www .support.automation.siemens.com

Overview

| Configuration | —»

| Process data exchange |

| Parameter acce |

| Safety data exchange |

Safety data exchange

BOP bckgnd lighting
cess level \:l

s

BOP bckgnd lighting  [0000

BOP access level |-

Drive Object Input Output | Reference
Activate Name  [Number| address | address speed

Control Unit 0 000 000

Line Module | 0 000 000

Drive 1 0 000 000

Drive 2 0 000 000

Drive 3 0 000 000

Drive 4 0 000 000

Drive 5 0 000 000

Drive 6 0 000 000

Actual faults

rite parameters

Read parameters

select

Transfer status

000

Acknowledged faults
000000} 000000} 000000} {00000

Process data

press-for
P )

is refreshed by parameter read.

SINAMICS S120 DP at S7-300/400F

V1.1, Entry ID: 68624711



Copyright © Siemens AG 2014 All rights reserved

4 Operating the Application

4.2 Configuring, monitoring and parameter access via operator panel

Display values -000.00 ms
smoothing

time constant

D rui-on time s

Display values | 000.00| ms

smoothing
time constant

Fan run-on time | 000.00| s

rLe parameters

Read parameters

select

of the feeder

Transfer status

Actual faults

00000}/

Parameter access
of the feeder

is refreshed by parameter read.

Ramp|up time | 000.00| s

Ramp dawn time | 000.00| s

Ramp down time | 000.00| s

Actual faults

Writg parameters

Read parameters

select

Fta rt

Transfer status

error

000000/

Acknowledged

faults

| o00000]

0000060/ 000000 |

)

)

Process data exchange

L J

” LM

IH_

Drive 1 H

Drive 2

’ Drive 3 H

Drive 5 H

‘ Drive 4

Drive 6 H

Process data exchange
of the feeder

Control | Status | DIO
Fault pres. DI'1
Alarm pres. DI2

Fault message DI 3
DI 4

Alarm message RIS
DI 6

SINAMICS S120 DP at S7-300/400F
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4 Operating the Application

4.2 Configuring, monitoring and parameter access via operator panel

Process data exchange

of the drives

»
»

Line Module||Control Status Drive 1 Control Status

ON / OFF1 Rdy sw on ON / OFF1 Rdy sw ol
(0]
Ack. faults In operation No OFF2 In operatio| 8)
Fault pres. No OFF3 Fault pres _(CU
[&]
Alarm pres. Ack. faults Alarm preg é
n_set 0000 rpm n_act 0000 %
It message Fault message ©
()]
' @
rm message P Alarm message 8

<«
i T
3

CU| D1 | D2 | D3 | D4| D5 | D6 STOP |~ E CUJ LMy D2 | D5 : 4 | D5 | D6|| =

!

Safety data exchange

sTO ss1 | 552 | 508 |
% s | | P | kit event |
c
@® | ssieveibto | ssteveibrs | |
c
&) soI o
- 1 o~ | | |
(] ety status word
@© SToactve |  ssiatve |  sseatve |  sosactve |
3
_g SLS active I I SLP active I Internal Event I
2] | sisieveibto | sisieveibt: | sossekcted |
n
8 so1posactve | soinegactve | [ stawsssm |
o
—
o

m of drive 2..6

vy

4.2.2

In order to use the example, the application must first be configured. In the

Stop runtime

nf Arivia 1

Switch over language (German/English)
Enable OFF3 and OFF1 for all drives and reset OFF3

of the feeder

X

(afterwards, the drives can be switched back on with OFF1)

Configuration

configuration window, the existing drive objects must be configured. The
configuration data is saved in the instance data block iDB_prozess_Data_Exchang

(DB10).

In the configuration mask you set the following parameters (when using the
example application):

SINAMICS S120 DP at S7-300/400F
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4 Operating the Application

4.2 Configuring, monitoring and parameter access via operator panel

Figure 4-1
Drive Object Input Output | Reference
Active Name |Number| address | address speed

Control Unit 1 262 262

Line Module | 2 256 256

Drive 1 3 270 270 3000

Drive 2 4 278 278 3000

Drive 3

Drive 4

@) |Drive 5

Drive 6

Table 4-2

Parameter

Note

Enable drive object

Enable, if the object exists and can be accessed via
PROFIBUS

Drive object number

see in the STARTER:
S$120_CU320_2_DP / Communication / Message frame
configuration

Input address

Enter decimal number, see in STARTER:
S$120_CU320_2_DP / Communication / Message frame
configuration

Output address

Enter decimal number, see in STARTER:
S$120_CU320_2_DP / Communication / Message frame
configuration

Reference speed

Reference speed of the drive [1/min] as decimal number. See
p2000 of the configured drive in the STARTER:
S$120_CU320_2_DP >Drives>SERVO_xy>ExpertList

Note When the drive objects have not been configured completely, or the cyclic
communication has failed, the masks (process data exchange parameter
access) assigned to the drive object do not appear in the operator panel.

Note The configuration data is saved non-volatile in the instance data block
iDB_prozess_Data_Exchang (DB10). The parameters need only be entered
once as long as the DB content is not deleted.

423 Process data exchange

Both screens for the process data exchange access the S120_Data data block

(DB30).

SINAMICS S120 DP at S7-300/400F
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4 Operating the Application

4.2 Configuring, monitoring and parameter access via operator panel

Control and status masks of the control unit
The digital inputs/outputs can be read/controlled via the mask of the control unit.

In the case of a fault or an alarm, you can read the texts in the Fault/Alarm lines.
The faults can be acknowledged with the “Ack. faults” button.

Figure 4-2
o]
Control | Status | DIO DI8 | DO8
[ Ack. faults | el DI1 || DI9 | DOY
S —— pI2 || DI10| DO 10
Fault message DI 3 DI 11 | DO 11
DI 4 DI 12 | DO 12
e e DI 5 DI 13 | DO 13
DI 6 DI 14 | DO 14
DI7 (| DI 15 | DO 15
B LM|D1|D2|D3|D4|D5| D6 I

Note The bidirectional channels (DI/DO8..DI/DO15) can either be configured as inputs or as

outputs. The configuration is available in the STARTER, at

S120_CU320_2_DP>Control_Unit>Input/output components>Bidirectional digital inputs/outputs.

The mask of the control panel does not take into account how the individual

inputs/outputs are switched. If, for example, DI/DO8 has been configured as input, the
DO8 button is without function. It does change the color, however, the output at the CU
is not affected. If, for example, DI/DO12 has been configured as the output, DI12 is

always grayed.

The operator is responsible for the inputs/outputs being used according to the

configuration.

Control and status masks of the line module
If a line module has been configured, it can be monitored and controlled via

process data exchange / line module.

A falt or an alarm you can read in the corresponding output field. The faults can be
acknowledged with the “Ackn. Faults” button.

Note Before switching on the drives, also the line module needs to be switched on
with the ON/OFF button.

SINAMICS S120 DP at S7-300/400F
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4 Operating the Application

4.2 Configuring, monitoring and parameter access via operator panel

Figure 4-3

Line Module|| Control Status

ON / OFF1 Rdy sw on
Ack. faults In operation

Fault pres.

Alarm pres.

Fault message

Alarm message

CU|D1|D2|D3|D4|DS5 STOP =Y

SIMATIC S7-300/400F, please ensure that the line module was switched off.

CAUTION Otherwise, the switch-on command remains non-volatile in DB30, the line
module remains in operation or can be automatically operated after a
startup, and link voltage remains pending.

ijf Before interrupting the communication between operator panel and

Control and status masks of the drive

The configured drives can be controlled and monitored via the “Process data
exchange/Drive x” masks.

Note Before switching on the drives, also the line module needs to be switched on
with the ON/OFF button.

A falt or an alarm you can read in the corresponding output field. The faults (apart
from Safety messages) can be acknowledged with the “Ackn. Faults” button.

The drives include OFF1/2/3. In the error-free state, they can be switched on with
OFF1, if “no OFF2” and “no OFF3” have already been enabled.

After switching on, the selected drive accelerates to the setpoint speed value,
taking into consideration the set ramp-up time.

For switching off, “ON/OFF1” is deleted again and the drive decelerates until
standstill, taking into consideration the ramp-down time.

The ramp-up and ramp-down times can be configured. See chapter 4.2.5.
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Figure 4-4
Drive 1 Control Status
ON / OFF1 Rdy sw on

Fault message

No OFF2
No OFF3

Ack. faults

2
8
3
3
-
3

In operation
Fault pres.

Alarm pres.

n_act 0000 rpm

Alarm message

O

U|LM|D2| D3

D4

|
[ [

/AN

Before interrupting the communication between operator panel and
SIMATIC S7-300/400F, please ensure that the drives are switched off.

CAUTION Otherwise, the switch—on command and the setpoint speed value in DB30
remain non-volatile and the drives can keep spinning.
Note The operator gets no message in the process data exchange window, if the STO

safety functions are enabled. If the drive does not switch on, or was switched off,

SINAMICS S120 DP at S7-300/400F
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4.2.4

Note

Safety data exchange

The pictures for the safety data exchange directly access the inputs and outputs.

For the Safety masks of the operator panel, the 16 bits wide control word of the
PROFIsafe “Standard telegram 30” frame is displayed, irrespective of whether a
certain function in the control word can be enabled with the inputs of the digital
F input module. In Figure 4-5, the functions that can be enabled via the F input
module are marked in green.

The current state of the Safety function is given to you via the 16 bit wide Safety
status word of the PROFIsafe “Standard telegram 30” frame.

Please note that signal state “1” (depicted in color) signifies the non-active
function and signal state “0” (gray) refers to the active function.

The bits of the SLS threshold are only shown in the Safety status word if the
function is also active.

Safety control and status words

Figure 4-5 Safety control and Safety status word

Drive 1
Saftey control word
STO S51 SS2 SOsS

SLS l SLP Ack. int. event

I] SLS Level bit 0 I SLS Level bit 1 I |

SDI pos |  soineg | | |

STO active I SS1 active I SS2 active I SOS active

SLS active I

SLP active

I SLS Level bit 0 I SLS Level bit 1 I SOS selected

I
I
Safety status word
I
|
|

I Internal Event I

SDiposactve |  SDinegactive | | statusssm

O W

Note The Safety part of the example application was prepared with an F input module
for two drives. The Safety masks also only exist for drive 1 and drive 2.
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4.2.5 Parameter access

Both masks for the process data exchange access the idb_Parameter_Access data
block (DB11).

Reading/writing parameters

As an example, the parameter access function uses two parameters and the fault
memory for each drive object.

Table 4-3

Drive object

Parameter

Line Module

Smoothing the readings (p45)

Fan ramp-down time (p295)

Fault memory (p945) — read only

Control Unit

BOP background lighting (p7)

BOP access level (p3)

Fault memory (p945) — read only

Drive

Ramp-up time (p1120)

Ramp-down time (p1121)

Fault memory (p945) — read only

Figure 4-6 Parameter access at a drive

Ramp up time | 000.00| s Ramp up time | 000.00| s
Ramp down time | 000.00| s Ramp down time | 000.00| s

Write parameters

Read parameters

Transfer status

Start

drive_error

SINAMICS S120 DP at

S7-300/400F
V1.1, Entry ID: 68624711

33




Copyright © Siemens AG 2014 All rights reserved

4 Operating the Application
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Operating the masks of the individual drive objects is identical. The operating steps

are listed in the following table.

Table 4-4
Action Remark
1. Select the access type with the “Read The selected access type is displayed
parameters” and “Write parameters” via a bright green button.
buttons.
2. Read parameters:

Proceed with step 3 in the table.

Write parameters:
When tapping or clicking the yellow

input field for the ramp-up/ramp-down
time, a keyboard mask for the value
input opens. Finish your input with the

Hochlaufzeit I3}U i 5
Riicklaufzeit %‘S

“Start” button.

Return key.
I | 8.0}

A 1 2 3 esc
5 . 5 5 Bsp
c 7 5 s .
I

+“—| e

3. Start the write or read job with the The job status specifies how the job

was completed:

= completed without error

= job aborted with error

The status refers to the processing of
the SFB 52 “RDREC” and SFB 53
“WRREC” system function blocks in the
STEP7 code. For error diagnosis see
\5\.

If a job is completed with and

it was transferred without
error, however, the SINAMICS S120
could not or only partially process the
job.

For the error codes, please refer to
chapter 11.1.4 “Communication,
communication with PROFIdrive, acyclic
communication” in the operating
instructions (\7\).

4, Click “Start” again to terminate the
transmission requirement.

The bits of the job status are deleted as
soon as the transmission requirement is
no longer pending.

Note If you wish to check the transmitted parameters after a write job, you must trigger

an additional read job.

SINAMICS S120 DP at S7-300/400F
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Fault buffer

Note

The fault codes of eight current and eight acknowledged faults, stored in the drive

object of the selected SINAMICS S120, are displayed in the mask.

The values are read by the respective drive object of the SINAMICS S120 via the

“Read parameters” function in Figure 4-6 and saved in the SIMATIC

S7-300/400F.

When the “Fault buffer” screen comes up, the data stored in S7-300/400F is

displayed and may therefore already be out of date.

A new “Read parameters” job also updates these entries for the selected drive

object.

Tap or click on the message number to display the respective message text. The
message text is displayed for as long as the message number is pressed.

Figure 4-7

Infeed: Temperature in the line filter permanently too high

Actual faults

IERA[ o[ o[ o[ o[ o[ o[ 9

V)

Acknowledged faults
EZH o[ o[ o[ o[ o 9

press for message text

press for message text

That fault memory is refreshed by parameter read.

I I
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Program overview
Figure 5-1
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5.1 Configuration of the application

The SIMATIC S7-300/400F program consists of three areas:

¢ Process data exchange
In this area, the process data is sent to or received from the SINAMICS S120.

e Parameter access
In this area, the parameters of the SINAMICS S120 drive objects are
accessed.

e Safety program
In this area the failsafe program is processed.

Note The two communication areas, process data and parameter access, are
independent of each other and can each also be used individually.

5.1 Configuration of the application

The versatile, modular structure of the SINAMICS S120 family enables several HW
configurations.

Up to six drives can be configured for the CU320-2 DP control unit of the
SINAMICS S120. If the line module at the control unit is connected via DRIVE-
CLiQ, it can also be accessed via PROFIBUS.

The example application layout enables configuring a structure with line module
and six drives.

Note Please ensure that the Safety part of the example application was prepared with
an F input module for two drives. The Safety programs also only exist for drive 1
and drive 2. If you wish to use the application with several drives or another
Safety configuration, you need to adjust the programs manually.

A SINAMICS S120 HW configuration must be specified in
iDB_Process_Data_Exchang (DB10) from byte 6 on. See table below:

Table 5-1: Configuration data in DB10

Parameter ez e Description
type value
Drive object — Control Unit (CU_S)
Config.CU_Drive_Object Nr |BYTE 0 Drive object number of the control
unit
DB10.DBB6 Dec.
Config.CU_Input_Address WORD |0 Start address of the control unit
DB10.DBW8 Hex.
Config.CU_Input_Address WORD |0 Output address of the control unit
DB10.DBW10 Hex.
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5.1 Configuration of the application

Parameter iR il Description
type value
Drive object — Line Module (A_INF)
Config.LM_Used BOOL |FALSE |TRUE,
if a line module exists and is
DB10.DBX12.0 Bin accessible via PROFIBUS, i.e. it is
' ' ' connected with the control unit via
DRIVE-CLIQ.
FALSE,
if no line module exists and or is not
connected with the control unit via
DRIVE-CLIiQ.
Config.LM_Drive_Object_Nr BYTE 0 Drive object number of the line
module
DB10.DBB13 Dec.
Config.LM_Input_Address WORD |0 Input address of the line module
DB10.DBW14 Hex.
Config.LM_Input_Address WORD (0 Output address of the line module
DB10.DBW16 Hex.
Drive object — Drive 1 (SERVOXy, prefix in DB: D1)
Config.D1_Used BOOL |FALSE |TRUE,
if drive 1 exists.
DB10.DBX18.0 Bin. FALSE,
if drive 1 does not exist.
Config.D1_Drive_Object_Nr BYTE 0 Drive object number of the drive
DB10.DBB19 Dec.
Config.D1_Reference_Speed | REAL 0.0 Reference speed of the drive [1/min],
see p2000 of the configured drive in
DB10.DBD20 Dec. the STARTER expert list
Config.D1_Input_Address WORD |0 Input address of the drive
DB10.DBW24 Hex.
Config.D1_Output_Address WORD |0 Output address of the drive
DB10.DBW26 Hex.

Drive object — Drive 2 .. 6 (SERVOxy, prefix in DB: D2 .. 6)

For drive 2 .. 6 the structure of drive 1 repeats with prefix D2 .. D6. The description of drive
1 therefore also applies to drive 2 .. 6 with the following address areas:

D2: DB10.DBB28-DBW36
D3: DB10.DBB38-DBW46
D4: DB10.DBB48-DBW56
D5: DB10.DBB58-DBW66
D6: DB10.DBB68-DBW76

SINAMICS S120 DP at S7-300/400F
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The drive object numbers and I/0O addresses are available in the STARTER, at
Communication / Message frame configuration:

Figure 5-2

E STARTER - $120_at_S7-300_F_DP - [S120_CU320_2_DP - Message frame configuration]
@, Project Edit Targetsystem View Options ‘Window Help

D[ &|%]| S| 452 <] ¥ ol &f% | ||| 8] 2

IF1: PROFldiive PZD message frames ]IFZ. FZD message hamss]

= @ 5120_at_57-300_F_DP
.‘_l Insert single drive unit
= fla 5120 cu3zo_z_OP
> Owerview
=% Communication The PROF|drive message frames of the drive obiects are tansfered in the following order:
% Commiss. interface
» Message frame configuration

Communication interface: PROFIBUS - Contral Unit onboard [isochronaus)
The PROFIsafe communication is perfarmed via this interface

The input data conesponds to the send and the output data of the receive direction of the drive object.
Master view:

+- > Topology
[ Control_Unit ) o ) Output data
412 Infeeds Object | Drive c-l)jeu:t)ﬂh\‘ Message frame type | ength | Address | Len, ddress |
+ _| Inputfoutput components 1 A_INF_02 IEMENS telegram 370, PZD-1/1 L4 1 56,297 1
+ _| Encoder essage frame extension o 2 258..261 a ..
+ ] Drives 2 |Control_L EMENS telegram 390, PZD-2/2 U d 2 262,265 2 2825
£ _| Dacumentation essage frame extension "4 2 266..269 a —_—
£ _| SIMAMICS LIBRARIES 3 SERWO_D 1OFlsate standard telegram 30, P20 A o 3 [ 2 3 0.5
£ _| MOMITOR andard telegram 1, PZD-2/2 4 2 270.273 2 270..273,
essage frame extension " 4 2: 274.27F a —_
4 |SERWO_D4 PROFIzate standard telegram 30, PZD-1 " 4 3 B 3
Standard telegram 1, PZ0-2/2 o % 278281 3
Message frame extension 2 282285 a —
Without PZDs {no cyclic data exchange)

The reference speed is listed in the respective parameter p2000 of the drive. You
can access p2000 e.g. via the expert list in the STARTER:

Figure 5-3

H STARTER - S120_at_S7-300_F_DP -[S120_CU320_2_DP.SERVO_03 - Expert list]
g Project Edit Target system View Options ‘Window Help

Dl S| 5|58 o] 25 | -|dalda] 5] 2] 22| BE[HS|EA| =5
= 51203t 57-300_F_DP LBl Es .| Enter search text vﬂ | Eﬂhexadecimal hd i

) Insert single drive unit
> Overview Param... Data Parameter text Offline value SERVO_03{1IT3

Expert lizt l
= flp 5120 CU3z0_2 DP

+- % Communication g Al xllax]a llan xlan =
+- » Topadlogy EE3 (1985 PollD saturation curve o] Arms
+ Control_Jnit BG4 (1986 PollD =aturation characteristic 2 u]
4] Infeeds BG5S |r19E87 PollD trigoer characteristic 1] 3
+-_7] Inputfoutput components GE6 |p1990 Encoder adjustment, determine angular ... |0
+-_] Encoder BET |p1991[0] M Motor changeover, angular commutation... |0 =
=] Drives GG | @ 1992 Palll diagnostics SFO0H
:j Insert drive BE9 |p1993[0] M PolD motion-based curkent 1.76 Arms
= @ SERVO 03 E70 |p1994[0] M PolD motion-based rize time 100 ms
_._j Insert DCC chart E71 |p1993[0] M PollD motion-hased gain 0.444 Mmsirac
apfiquration 672 |p1996[0] M PolD motion-hased integral time 21 ms
E73 19970 M Poll maotion-based smoothing time oo ms
»ﬁ- Drive navigakor E7d [p2000 | Seference speed reference frequency | 3000.00 rpm
> Control logic E75 |p2001 Reference voltage 1000 rms
+- % Setpoint channel E7E p2002 Reference current 5.30 Arms
+- % Open-loop/closed-laop con B77 p2003 Reference targue Taz [
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5.2 Functionality of process data exchange
Figure 5-4
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The process data contains values which are regularly exchanged between
SIMATIC S7-300/400F and SINAMICS S120 drive objects. These values are at

least the control and status word as well as the setpoint and actual value. Selecting
the message frame type specifies the exact length and structure.

Depending on the drive objects, only certain frame types can be used. Irrespective
of the selected frame type, two further setpoint or actual values, or extended
control or status words can also be transferred.
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5.2 Functionality of process data exchange

In the example the following frame types and frame expansions are used:

Table 5-2

SINAMICS S120 drive object

Frame type / Expansion

Line module (A_INF)

“SIEMENS telegram 370” frame,

extended by current alarms and faults in receive
direction

Control unit (CU_S)

“SIEMENS telegram 390" frame,

extended by current alarms and faults in receive
direction

Drive 1...6 (SERVO)

“Standard telegram 1” frame,

extended by current alarms and faults in receive
direction

5.21 Accessing process data in the user program

of the SIMATIC S7-300/400F

At the start of the cycle, the operating system of SIMATIC S7-300/400F stores the
(user) data received by the SINAMICS S120 in the I/O input area of the CPU and
transmits the data stored in the I/O output area to the SINAMICS S120 at the end

of the cycle.

If the 1/0 is accessed with the SFC 14/15 system functions, the consistency is

ensured across the entire data.

The address areas used are defined by the hardware configuration when
specifying the frames in STARTER. See step 19 in Table 6-2.

The cyclic communication of the drive objects is realized with individual FBs:
e ControlUnit_FB (FB11) — Control Unit
e LineModule FB (FB12) — Line Module

e Drive_FB (FB13) — Drives
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The structures of the FBs are equal:

Figure 5-5

FB Structure

Variables
Stat:
Driveobject_to PLC: UDTx
PLC_to_Driveobject : UDTy
Input:
|_Controlbits
I_Controlword(s)
Qutput:
0O_Statusbits
O_Statusword(s)

SFC14 =9 Driveobject_to_PLC

Driveobject_to PLC ==
O_Controlbits
O_Controlword(s)

|_Controlbits
|_Controlword(s) =3
PLC_to_Driveobject

PLC_to_Driveobject = SFC15

The data structures of the used frames are reflected in UDTs (User-Defined Data

Types). In the FBs, the respective UDTs are declared as static variables. These
are written and read by calling the system functions SFC14/15.

The FBs (FB11/12/13) are inserted and called up as multi-instances in FB10.

Only the most important control or status bits of the standard frames are supplied
as input/output variables of the FBs.

DB30 - User interface

The control and status words, setpoint and actual values are already predefined
and are available in DB30 as user interface. Here, the process data for the drive

objects can be entered and read in send/receive direction. The subsequent tables

show the structure of DB30 and the interfaces with the individual drive objects.
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Table 5-3: Interface for the control unit

Parameter It)ata il Description
ype value
SIMATIC S7-300/400F — Control Unit
PDU.CU_Ack_Faults BOOL | FALSE Pending faults at the control unit
DB30.DBX0.0 are acknowledged with rising
edge.

PDU.CU_DO_8 BOOL | FALSE Setting digital output 8, if the 1/0
DB30.DBX0.1 has been set to output.
PDU.CU_DO_9 BOOL | FALSE Setting digital output 9, if the 1/0
DB30.DBX0.2 has been set to output.
PDU.CU_DO_10 BOOL | FALSE Setting digital output 10, if the 1/0
DB30.DBX0.3 has been set to output.
PDU.CU_DO_11 BOOL | FALSE Setting digital output 11, if the 1/0
DB30.DBX0.4 has been set to output.
PDU.CU_DO_12 BOOL | FALSE Setting digital output 12, if the 1/0
DB30.DBX0.5 has been set to output.
PDU.CU_DO_13 BOOL | FALSE Setting digital output 13, if the 1/0
DB30.DBX0.6 has been set to output.
PDU.CU_DO_14 BOOL | FALSE Setting digital output 14, if the 1/0
DB30.DBX0.7 has been set to output.
PDU.CU_DO_15 BOOL | FALSE Setting digital output 15, if the 1/0
DB30.DBX1.0 has been set to output.
Control Unit — SIMATIC S7-300/400F
PDU.CU_Alarm_Present BOOL FALSE The control unit outputs an alarm.
DB30.DBX1.1
PDU.CU_Fault_Present BOOL FALSE The control unit outputs a fault.
DB30.DBX1.2
PDU.CU_Group_Alarm_Present | BOOL FALSE Group alarm: alarm pending at a
DB30.DBX1.3 SINAMICS S120 drive object.
PDU.CU_Group_Fault_Present | BOOL FALSE Group fault: fault pending at a
DB30.DBX1.4 SINAMICS S120 drive object.
PDU.CU_DI_0 BOOL FALSE Status of the digital input 0.
DB30.DBX1.5
PDU.CU_DI_1 BOOL FALSE Status of the digital input 1.
DB30.DBX1.6
PDU.CU_DI_2 BOOL FALSE Status of the digital input 2.
DB30.DBX1.7
PDU.CU_DI_3 BOOL FALSE Status of the digital input 3.
DB30.DBX2.0
PDU.CU_DI_4 BOOL FALSE Status of the digital input 4.
DB30.DBX2.1
PDU.CU_DI_5 BOOL FALSE Status of the digital input 5.
DB30.DBX2.2
PDU.CU_DI_6 BOOL FALSE Status of the digital input 6.
DB30.DBX2.3
PDU.CU_DI_7 BOOL FALSE Status of the digital input 7.
DB30.DBX2.4
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Parameter It:;apt: Ln;ltli‘a; Description
PDU.CU_DI_8 BOOL FALSE | Status of the digital input 8.
DB30.DBX2.5
PDU.CU_DI_9 BOOL FALSE Status of the digital input 9.
DB30.DBX2.6
PDU.CU_DI_10 BOOL FALSE | Status of the digital input 10.
DB30.DBX2.7
PDU.CU_DI_11 BOOL FALSE | Status of the digital input 11.
DB30.DBX3.0
PDU.CU_DI_12 BOOL FALSE Status of the digital input 12.
DB30.DBX3.1
PDU.CU_DI_13 BOOL FALSE | Status of the digital input 13.
DB30.DBX3.2
PDU.CU_DI_14 BOOL FALSE | Status of the digital input 14.
DB30.DBX3.3
PDU.CU_DI_15 BOOL FALSE Status of the digital input 15.
DB30.DBX3.4
PDU.CU_Alarm_Code WORD | 0 Alarm number of the currently
DB30.DBW4 pending alarm
PDU.CU_Fault_Code WORD | 0 Fault number of the currently
DB30.DBW6 pending fault

Table 5-4: Interface to line module

Parameter It:;apt: :Inailtlilael Description
SIMATIC S7-300/400F — Line Module
PDU.LM_ON_OFF1 BOOL | FALSE The line module is switched on
DB30.DBX8.0 with a rising edge at ON_OFF1.

Requirement:

no fault must be pending.
PDU.LM_Ack_Faults BOOL | FALSE Pending faults at the line module
DB30.DBX8.1 are acknowledged with rising

edge.
Line Module — SIMATIC S7-300/400F
PDU.LM_Rdy_For_Switch_ON | BOOL | FALSE Line module is ready to be
DB30.DBX8.2 switched on.
PDU.LM_Operation_Enabled BOOL | FALSE Line module in operation.
DB30.DBX8.3
PDU.LM_Alarm_Present BOOL | FALSE The line module outputs an
DB30.DBX8.4 alarm.
PDU.LM_Fault_Present BOOL | FALSE The line module outputs a fault.
DB30.DBX8.5
PDU.LM_Alarm_Code WORD | 0 Alarm number of the currently
DB30.DBW10 pending alarm
PDU.LM_Fault_Code WORD | 0 Fault number of the currently
DB30.DBW12 pending fault
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Table 5-5: Interfaces to the drives

Parameter bEiE il Description
type value

SIMATIC S7-300/400F — Drive 1

PDU.D1_ON_OFF1 BOOL | FALSE The drive is switched on with a
DB30.DBX14.0 rising edge at ON_OFF1.
Requirements:

e No_OFF2 and No_OFF3

must already be TRUE
beforehand

e No error must be pending
¢ No safety function must have

triggered
PDU.D1_No_OFF2 BOOL | TRUE No_OFF2 = FALSE: let the drive
DB30.DBX14.1 coast down.
PDU.D1_No_OFF3 BOOL | TRUE No_OFF3 = FALSE: enable drive
DB30.DBX14.2 emergency-stop function.
PDU.D1_Ack_Faults BOOL | FALSE Pending faults of the drive are
DB30.DBX14.3 acknowledged with rising edge.
PDU.D1_n_Setpoint REAL 0.0 Setpoint speed value [1/min].

DB30.DBD16

Drive 1 — SIMATIC S7-300/400F

PDU.D1_Rdy_For_Switch_On BOOL | FALSE Drive 1 ready for switch on.
DB30.DBX20.0

PDU.D1_Operation_Enabled BOOL | FALSE Drive 1 in operation.
DB30.DBX20.1

PDU.D1_Alarm_Present BOOL | FALSE Drive 1 outputs a warning.
DB30.DBX20.2

PDU.D1_Fault_Present BOOL | FALSE Drive 1 outputs a fault.
DB30.DBX20.3

PDU.D1_n_Actual_Value REAL 0.0 Current speed in [1/min].
DB30.DBD22

PDU.D1_Alarm_Code WORD | 0 Alarm number of the currently
DB30.DBW26 pending alarm
PDU.D1_Fault_Code WORD | 0 Fault number of the currently
DB30.DBW28 pending fault

SIMATIC S7-300/400F — Drive 2..6

Interface: as for drive 1, Dx must be used instead of prefix D1 (x — drive number)
Addresses: as for drive 1 + 16 words in DB30

Drive 2..6 — SIMATIC S7-300/400F

Interface: as for drive 1, Dx must be used instead of prefix D1 (x — drive number)
Addresses: as for drive 1 + 16 words in DB30

Note A control word in S120_Data (DB30), for which all bits are 0, is accepted by the
SINAMICS S120 drive objects as valid, provided that the respective
LM/D1..6.Used bits in the DB10.Config area have been set to TRUE.

Bit 10 (“priority request”) in the previously set frames (in UDTs) has been set to
TRUE.
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5.2 Functionality of process data exchange

5.2.2 Standardizing the setpoint and actual values

The setpoint and actual speed values are transferred as standards. The reference
values are stored in parameter p2000 of the SINAMICS S120 drives and for
configuration data in DB10, see Table 5-1.

16384dec = 4000hex = 100% applies here, with 100% referring to the reference
value for the transferred variable. With the communication between drive and
SIMATIC S7-300/400F process values are sent. The interface in DB30 expects and
displays the speed values as REAL numbers [1/min].

5.2.3 Diagnostic information of the SFC14/SFC15 calls

The cyclic communication between SIMATIC S7-300/400F and the drive objects
has been realized with system function SFC14 “DPRD_DAT” and SFC15
‘DPWR_DAT”. The diagnostic information (returned value) of the system functions
has been entered in DB10 as integer value.

Table 5-6
Drive object Address Description

Control Unit Status.Retval_ CU_RD Control Unit —
DB10.DBW78 returned value SFC14
Status.Retval_CU_WR Control Unit —
DB10.DBWS80 returned value SFC15

Line Module Status.Retval_LM_RD Line Module —
DB10.DBWS82 returned value SFC14
Status.Retval_LM_WR Line Module —
DB10.DBW384 returned value SFC15

Drive 1 Status.Retval_D1_RD Drive 1 —
DB10.DBWS6 returned value SFC14
Status.Retval_D1_WR Drive 1 —
DB10.DBWS8S8 returned value SFC15

Drive 2..6 As for drive 1, Dx must be used instead of prefix D1 (x —
drive number)
Addresses: as for drive 1 + x * 4 words in DB10

The description of the possible faults of SFC14/SFC15 is available in the
“Reference manual system and standard functions for SIMATIC S7-300/400F”,

see \5\.
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5.3 Safety functionality

5.3 Safety functionality

Figure 5-6

0B35 FC200
Safety

Call FC200 q
FB200, | FC201 - Drive 1 |

DB200 ["FC202 - Drive 2 |

Visualisation of safety
control and status bits

5.3.1 FB 200 “Safety”

When programming the fail-safe program parts, only the normal restrictions and
programming rules for distributed safety have to be observed.

The F programs of the example (FB200, FC201, FC202) are confined to using the
respective signals of the F input module for controlling/deactivating the individual
safety functions in the SINAMICS S120 drives.

Furthermore, the passivation bit of the F input module and the SINAMICS S120
drives are read, and the acknowledge signal for reintegrating both ‘modules’ is
used.

The safety bits of the SINAMICS S120 can be accessed just as the bits of
F-DI/DOs in the safety program:

¢ In the example the input bytes 0 and 1 contain the Safety status word 1 of drive
1 and the input bytes 6 and 7 the Safety status word 1 of drive 2.

¢ In the example, the Safety control word 1 of drive 1 is sent via the output bytes
0 and 1, Safety control word 1 of drive 2 via the output bytes 6 and 7.

Note Please ensure that the Safety part of the example application was prepared with
an F input module for two drives. The Safety programs also only exist for drive 1
and drive 2. If you wish to use the application with several drives or another
Safety configuration, you need to adjust the programs manually.

The safe functions FC201 and FC202 are called up by FB200; these are
responsible for controlling the Safety functions of the drives via PROFIsafe. FC201
and FC202 read the safe inputs of the F input module and write the respective
functions of the PROFIsafe frame of drive 1 and 2.
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5.3 Safety functionality

5.3.2 Safety control and status word

Figure 5-7 Safety control word 1

Bit Meaning Remarks
0 STO 1 Deselect STO
0 Select STO
1 S51 1 Deselect SS1
0 Select SS1
2 882 0 -1
3 S0Ss 0 -1
4 SLS 0 -1
5 Reserved - -
6 Deselect SLP 0 1
7 Internal Event ACK 1/0 Acknowledgment
0 No acknowledgment
8 Reserved e s
9 Select SLS bit 0 0 4
10 Select SLS bit 1 0
11 Reserved - -
12 SDI positive 0 =0
13 SDI negative 0
14,15 Reserved - -
' Signals not relevant for Basic Functions: Should be set to "0".
Figure 5-8 Safety status word 1
Bit Meaning Remarks
0 STO active 1 STO active
0 STO not active
1 SS1 active 1 SS1 active
0 551 not active
2 SS2 active 0 -1
3 SOS active 0 =1
4 SLS active 0 -1
5 Reserved = =
6 SLP active 0 -1
7 Internal Event 1 Internal event
0 No internal event
8 Reserved = =
9 Active SLS level bit 0 0 -1
10 Active SLS level bit 1 0
11 SOS selected 0 ~4]
12. SDI positive active 0 =0
13 SDI negative active 0 1
14 Reserved - -
15 SSM (speed below limit value) 0 -1

1} Signals not relevant for Basic Functions: May not be evaluated.
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5.3 Safety functionality

5.3.3

F-DI PROFIsafe address

In Properties of the F-DI module you find the “F_dest_address” and the “DIL switch
setting (9 to 0)” in the “Parameter” tab. Both lines contain the same information in
different representation. The DIP switches of the F-DI module must be set to this

value.

Figure 5-9

"Properties - FDI24xDC24V - (RO/S4)

<]

General | Addiesses Parameters | |dentification |

Parameters

| Value

=) £ Parameters

[£] operating mode
‘- F-parameters
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[£] DIP switch setting (9 to 0)
[Z] F-monitoring time {ms)

Figure 5-10
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5.4 Parameter access functionality

5.4

Note

5.4.1

Parameter access functionality

Figure 5-11

OB1 FB20 IDB20

Acyclic communication
Call FB20,
DB20

DB21

DB22

SFB53 og§3
forall ——
drive SFB52 ggg;

objects DB26

Acyclic access of drive
object parameters

Acyclic parameter access occurs parallel to the cyclic process data exchange. This
saves resources, since data is only transmitted on demand, i.e. when accessing a
parameter.

In S7-300/400F, the “Write data record” and “Read data record” functions must be
used. “Data record 47" must always be used.

Writing “Data record 47” sends a job to the SINAMICS S120 which performs the
job and provides a response. Reading “Data record 47” makes the response of
SINAMICS S120 available in SIMATIC S7-300/400F and can be evaluated.

For reading and writing data records, the system function blocks SFB 53 “WRREC”
and SFB 52 “RDREC” are used in SIMATIC S7-300/400F.

For the structure of the data record, please refer to chapter 11.1.4
“Communication, communication with PROFIdrive, acyclic communication” in the
operating instructions (\7\).

Since SFB53 “WRREC” and SFB52 “RDREC” are not used with CP341-1, the
parameter access is not possible when using this CP.

FB 20 “Parameter_Access”

The parameters are accessed in FB20 “Parameter_Access”. It is called cyclically in
OB1. The block was created so they can simply be used in own applications.
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5.4 Parameter access functionality

Figure 5-12
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Table 5-7: Interfaces of FB 20 “Parameter_Access”

Data Initial

Parameter
type value

Description

Input parameters

Address INT 0 10 address of the SINAMICS S120
drive system’s control unit (from HW
Config or STARTER).

Input and output addresses must be
identical to be able to use this block.

DB_No_send INT 0 Number of the DB in which the data
record to be sent is stored.

DB_No_rev INT 0 Number of the DB in which the
response from SINAMICS S120 is to
be stored.

START BOOL FALSE The transmission is started with a rising

edge at START.

Output parameters

Busy BOOL Transmission active
Done BOOL Job successfully transferred
Drive_Error BOOL Job successfully transferred; however,

the job could not or only partially be
completed by SINAMICS S120.
The response contains the error

detection.
Error BOOL Access aborted with transmission error
ErrorlD WORD Cause of the abort (see subsequent
error list)

Error list
The FB 20 “Parameter_Access” can output the following error codes:

Table 5-8
Error number Description Note
0 No error
8000 DB_No_send and DB_No_rev
are identical. Check the parameters of FB 20
8001 DB_No_rev or DB_No_send is | ‘Parameter_Access”.
zero.
8002 SFC53 “WEREC” outputs In the instance DB, the error code of
the SFC is stored in
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Drive error

Function

Structure

Error number Description Note
errors #WD_REC_STATUS.
8003 SFC53 “WEREC” outputs In the instance DB, the error code of
errors the SFC is stored in
#RD_REC_STATUS.
8004 Send DB is empty (length 0), In the instance DB, the error code of
non existent or faulty. the SFC24 “TEST_DB” is stored in

#TEST_DB_1_STATUS. If the code
is 0, the DB is empty or write

protected.
8005 Receive DB is empty (length In the instance DB, the error code of
0), non existent or faulty. the SFC24 “TEST_DB” is stored in

#TEST_DB_2_STATUS. If the code
is 0, the DB is empty or write
protected.

If during processing a job in SINAMICS S120 an error occurred, and the error
detection was set in the response, the response DB must be analyzed to find out
the cause of the error.

FB 20 “Parameter_Accesss” only transfers the selected DBs to or from the
SINAMICS S120 drive object and checks, whether the transmission was
successful. It is also checked, whether the error detection was set in the response
of the SINAMICS S120.

For the structure of error detection, please refer to chapter 11.1.4 “Communication,
communication with PROFIdrive, acyclic communication” the operating instructions
(\7Y).

The “Parameter” FB consists of three parts:

e Checking the DB_No_xx input parameters
Network 1

e A step chain which controls the sequence of the parameter access.
Networks 2 to 10

e Call of the system functions “Read data record” or “Write data record”.
Network 11

Checking the DB_No_xx input parameters

Note

It is checked, whether input parameters DB_No_send and DB_No_rev are equal or
if they were parameterized with “0”. One respective error message each is output.

Network 1 with the DB_No_xx input parameter check can be deleted to save
computing time and storage space without affecting the other functions of the
block.
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5.4 Parameter access functionality

Step chain

The step chain of FB 20 “Parameter_access” is represented in the following

graphic. The possible transitions between the individual steps are also displayed

there.

Figure 5-13 Step chain

rising START signal

sending finished

not ready fault
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5.4 Parameter access functionality

In the individual states of the step chain, the following functions are executed:
Table 5-9: Function of the states of FB 20 “Parameter_access”

State Function
0 Wait for start trigger | Waiting for a rising edge of the “START” signal.
If it is detected, all output signals will be deleted, “BUSY” will
be set and step 1 will be activated.
1 Start WR_REC The “REQ” signal of SFB 53 “WRREC" is set and step 2 is
activated.
2 Wait for end of Waiting until the “busy” signal of SFB 53 “WRREC” becomes
WR_REC 0 again. Then step 3 is activated.
3 Check result of It is checked whether the data record was written
WR_REC successfully.
If so, the “REQ” signal of SFB 53 “WRREC” will be deleted
again and step 4 will be activated.
If SFB 53 “WRREC” reports the error 16#DF80_B500 (peer
not ready), step 3 will be activated again and SFB 53
“WRREC” will repeat the job.
If a different error has occurred, the “REQ” signal of SFB 53
“WRREC” will be deleted, an internal error bit will be set and
step 7 will be activated.
4 Start RD_REC The “REQ” signal of FB “RDREC” is set and step 5 is
activated.
5 Wait for end of It is waited until the “busy” signal of FB “RDREC” becomes 0
RD_REC again. Then step 6 is activated.
6 Check result of Check whether the data record has been read successfully.
RD_REC If so, the “REQ” signal of SFB 52 “RDREC” will be deleted
again and step 7 will be activated.
If SFB 52 “RDREC” reports the error 16#DE80_B500 (peer
not ready), step 5 will be activated again and FB “RDREC”
will repeat the job.
If a different error has occurred, the “REQ” signal of SFB 52
“RDREC” will be deleted, an internal error bit will be set and
step 7 will be activated.
7 Check for errors, It is checked whether one of the internal error bits has been
copy outputs set.
If an error bit has been set,
the “ERROR” signal will be set,
- the “BUSY” signal deleted,
step 0 activated.
If no error bit has been set, the read times will be output, the
“BUSY” will be deleted, the “DONE” will be set and step 0
will be activated.

Call of the “Read data record” or “Write data record” system functions

After the currently required control bits were set in the sequence chart of FB 20
“Parameter_access”, the “Write data record” and “Read data record” system
functions (SFB 53 “WRREC” and SFB 52 “RDREC?”) are called in network 10.

Initially, it is checked whether the DB to be used exists in the SIMATIC S7-CPU
and how long it is. This creates an ANY pointer which references the data to be
send/received. With this data the corresponding SFC is called.
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5.4 Parameter access functionality

5.4.2

DBs for the write and read jobs

To access the parameters, a given job structure must be kept. The response of
SINAMICS S120 also contains a given response structure.

Job and response structure

For the structure of the jobs and responses, please refer to chapter 11.1.4
“Communication, communication with PROFIdrive, acyclic communication” in the
operating instructions (\7\).

Note Since the structure of the data record to be sent or received depends on the
number of jobs and their number format, a generally valid structure cannot be
used.

FB 20 “Parameter_Access” is therefore limited to sending and receiving the data
record. The DBs for the data record to be send and received must be set by the
user.
The job to access a parameter consists of at least 10 words. Therefore, the job
should be assembled in a DB. The response from the SINAMICS S120 also
consists of several words.
A job may contain the access to several parameters. Since the length of the data to
be transferred per job depends on the number and data types of the SINAMICS
S120 parameters, no generally valid structure can be devised.
In the example, the following parameters with the respective DBs are accessed for
the individual drive objects.
Table 5-10
Drive object Parameter Parameter Job DB Response DB
type
Reading parameters
Line Module Smoothing the readings Floating- DB24 DB25
p45 point32 “RD_LM_Drv- “RD_Answer_from-
Fan ramp-down time Floating- _CU_Parameter” | _LM_Drv
p295 point32
Fault memory Unsigned16
p945
Control Unit BOP background lighting Unsigned32 | DB24 DB26
P7 “RD_LM_Drv- “RD_Answer_from-
BOP access level Integer16 _CU_Parameter” | _CU
p3
Fault memory Unsigned16
p945
Drive Run-up time Floating- DB24 DB25
p1120 point32 “RD_LM_Drv- “RD_Answer_from-
Ramp-down time Floating- _CU_Parameter” | _LM_Drv
p1121 point32
Fault memory Unsigned16
p945
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Drive object Parameter Parameter Job DB Response DB
type

Writing parameters

Line Module Smoothing the readings Floating- DB21 DB23
p45 point32 “WR_LM_Drv- “WR_Answer-
Fan ramp-down time Floating- _Parameter” _from_LM_Drv_CU"
p295 point32

Control Unit BOP background lighting Unsigned32 | DB22 DB23
P7 “WR_CU- “WR_Answer-
BOP access level Integer16 _Parameter” _from_LM_Drv_CU’
p3

Drive Run-up time Floating- DB21 DB23
p1120 point32 “WR_LM_Drv- “WR_Answer-
Ramp-down time Floating- _Parameter” _from_LM_Drv_CU”
p1121 point32

Table 5-11 summarizes the SINAMICS parameter types and the respective
SIMATIC S7-300/400F data types.

Table 5-11
Parameter type in SINAMICS Data type in S7 300/400F
Integer8 INT (16 Bit)
Integer16 INT (16 Bit)
Integer32 DINT (32 Bit)
Unsigned8 BYTE (8 Bit)
Unsigned16 WORD (16 Bit)
Unsigned32 DWORD (32 Bit)
floatingPoint32 REAL (64 Bit)

When writing parameters, the parameter values entered via the control panel are
initially written to the respective positions in the DBs (DB21 with line module and
drives and DB 22 with the control unit) and then the system function SFC53
“WRREC” is called. The response of the write process is stored in the receive DB

(DB23).

When reading parameters, a job DB (DB24) is sent to the respective drive object
and the response is saved in the receive DB (DB25 with Line Module and Drives
and DB26 with the Control Unit). The operator panel then shows the value of the
buffer cells corresponding to the parameter contents.

Since the data types of the parameters to be written or read are identical for the
line module and for the drives (2x Floatingpoint32, resp. 2x Floatingpoint32 and
16x Unsigned16 ), the same DBs, DB21 for writing and DB25 for reading, are used
for both drive objects (Drive and Line Module).
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5.5 Further code/data elements in the example project

Note The data blocks (DB21, DB22, DB24, DB25) used for parameter access are in
this example configured with the WinCC flexible masks depending on the
selected drive object.

5.5 Further code/data elements in the example project

Apart from OB1, FB10, FB11, FB12, FB13 and FB20 further blocks are contained
in the example projects which are necessary to make the examples runnable.

These are:
Table 5-12
Block Function

OB86 If the connection to a PROFIBUS/ PROFINET station is
interrupted or restored, the S7-CPU processes this error
organization block, provided that it was loaded. Thus the
PLC is prevented to switch to STOP.
If this OB does not exist in the S7-CPU, it goes to STOP
instead.
In this OB, the user can program a reaction to a failed or
restored station. In this example it is empty.

UDT10 Configuration data, used in DB10.

UDT11 Call status of the SFC14/15, used in DB10.

ubT12 Mapping the structure of the “Standard telegram 1” frame
with the expansion of fault/alarm number in the direction
Drive -> S7 300/400F, used in FB13.

uDT13 Mapping the structure of the “Standard telegram 1” frame
in direction Drive -> S7 300/400F, used in FB13.

ubT14 Mapping the structure of the “SIEMENS telegram 370”
frame with the expansion of fault/alarm number in direction
Line Module -> S7 300/400F, used in FB12.

ubDT15 Mapping the structure of the “SIEMENS telegram 1” frame
in direction Line Module -> S7 300/400F, used in FB12.

uUDT16 Mapping the structure of the “SIEMENS telegram 390"
frame with the expansion of fault/alarm number in direction
Control Unit -> S7 300/400F, used in FB11.

ubT17 Mapping the structure of the “SIEMENS telegram 390"
frame in direction Control Unit -> S7 300/400F, used in
FB11.

UDT30 SINAMICS S120 PDU (process data unit), used in DB30.

VAT_PZD_S120 Value tables for monitoring and control of FB10 and FB20.

VAT_Parameter_Access_LM

VAT_Parameter_Access_CU

VAT_Parameter_Access_Drv
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6.1 Configuring the SIMATIC S7-300/400F controller

6 Configuration and Settings

Note If you only wish to download and commission the example program, please
follow the instructions in chapter 3.

The step tables below describe what you have to do if you do not want to or cannot
use the sample code and you would like to or have to configure SINAMICS S120
and SIMATIC S7 CPU yourself.

6.1 Configuring the SIMATIC S7-300/400F controller

This chapter describes how the SIMATIC S7-300/400F must be configured for the
example program. This chapter does not discuss integrating the operator panel or
programming the SIMATIC S7-300/400F.

6.1.1 Preparations for using the PG/PC LAN port

To be able to use routing, the PG/PC must be inserted in the network configuration
and an Ethernet be configured.

As you are using a network card that differs from the one used when creating the
project, your network card must be assigned to the configured PG/PC.

In addition, the following requirements must be met:

e The SIMATIC program has already been downloaded to the S7 CPU, see
chapter 3.6.

e The PROFIBUS connection between SIMATIC S7-300/400F and SINAMICS
S120 was established.

e SIMATIC S7-300/400F is networked with the PG/PC via Ethernet.

e The PROFIBUS address (in the example: 3) of the SINAMICS S120 was set
using rotary encoding switches (or via P918), followed by a restart / power

reset.
Table 6-1
No. Action Comments
1. Start STEP 7 V5.5 —

SIMATIC
STEP 7
Version 5.5

SIEMENS
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No. Action Comments
2. e Create a new project: &.‘, SIMATIC Manager
- Assign the IP File PLC View Options Window Help
address192.168.0.1 T Ctri+N
with subnet mask 'New Project’ Wizard... %
255.255.255.0 (For the Open... Ctr+0
connection to the HMI)
57 Memory Card »
- Create a new Ethernet Memory Card File »
network
Delete...
Reorganize...
Manage...
Archive...
Retrieve...
1 5120_at_S57-300_F_DP (Project) -- C:\...\Step7\S7Proji5120_a_4
2 Erreichbare Teilnehmer -- INDUSTRIAL ETHERNET
3 5120_at_57-300_F_DP (Project) -- C:\...\5tep7\57Proj\5120_a_4
Exit Alt+F4
3. Assign a name for the project 0 . 2
“ » New Project X
(e.g. “S120_at_S7-300_F"). L &)
User projects | Libraries | Multiprojects |
Name | Storage path
5 S120_at_S7-300_DP  C:\Program Files\Siemens\Step7\S7Proj\S1
@ S120_at_S7-300_F_DP C:\Program Files\Siemens\Step7\S7Proj\S1
<] m | @
I~ Add to current multiproject
Name: Type:
[5120_at_57-300_F [Poject =]
I~ F Library
Storage location (path):
IC:\Plogram Files\Siemens\Step7\s7proj Browse... |
Cocd | Hob |
Z)
4. Add an S7-300 station.

\._‘; SIMATIC Manager - [$120_at_S7-300_F -- C:\Program Fil

&P Flle Edit Insert PLC View Options Window Help

D D"' ‘ 2'7'1 Station D‘ 1 SIMATIC 400 Station
s Subnet » | 2SIMATIC 300 Station =
=3
P is1a0: Program 4 3 SIMATIC H Station % b
, | 4 SIMATIC PC Station
’ S SIMATIC HMI-Station
, 6 Other Station
| 7SIMATIC SS
8 PGJPC
R
B
Shared Declarations »
T
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No. Action

Comments

5. e  Click on the SIMATIC
S7-300 station
e Double-click on the

“Hardware” icon to open the
hardware configuration.

o‘v SIMATIC Manager - [S120_at_S7-300_F

@ File Edit Insert PLC VYiew Options Windor
D |2 | 4 2R | da|[o %

- & S120_at_S7-300_F Object name
SIMATIC 300(1) i

6. e Entera

CPU 315F-2PN/DP
(6ES7315-2FJ14-0ABO) or
another S7-F CPU in the
hardware configuration of

2 HW Config - [SIMATIC 300(1) (Configuration) -- $120_at_S7-300_F_DP]

@0 Station Edt Insert PLC View Options Window Help

DSB8 &G e dd DO RN

e For the type, select
PROFIBUS and click on

! S0 UR
the new station. T -~
2 CPU 315F-2 PN/DP B
X7 MPI/DP
X2 PO
X2P1R Port 1
X2P2R Port2
2
i
5
3
7
8 v
7. e  Double-click on the MPI/DP ﬁ“ ST SRR TSI SOHTIEU TSSO I uDs )
!nterface of the CPU to open DS % &0 DB
it. Properties - MPIDP - (RO/S2.1)

2O)UR
1 General | Addresses | Operating Mode | Configuration | Clock |

7 F-2 PN
e
x2

a new PROFIBUS string.

e Then close the interface
configuration.

Properties. X2PIR ot T
X2P2R Port2
Name: [MPI/DP
3 Interface
Address:
< Networked:  No C [ Popeties. [T
5|0
Shot Module ‘
'z—qm
:fq E m;,ﬁp oK Cancel Help
8. e Select address 2 and create | 'Properties - PROFIBUS interface MPUDP (R0/S2.1)

General Parameters I

Address: 2 v

Highest address: 126

Transmission rate: 1.5 Mbps

If a subnet is selected, the next
available address is suggested.

Subnet:
- not networked - New...

OFIBUS(1) 1.5 Mbps
Properties...
Delete

OK Cancel Help
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No. Action Comments
i PROFIBUS(1): DF/—
9. CS)$IICUF[)) Uthe properties of the 81[U]UR _ Suchen: [1BKC
. 2 CPU 31SF-2PN/DP Profie |[Stan
e Selectlevel 3 in the X1 7T - =

“Protection” tab and assign

Properties - CPU 315F-2 PN/DP - (R0/S2)

a password (e.g. “siemens”)

e Select “CPU contains safety
program”.

General

Protection level

" 2:Write-protection

' 3: Read/write-protection

Cycle/Clock Memory I Fletenhve Memory I Inlenupts | Time-of-Day Interrupts | Cyclic Interrupts I

Startup

Diagnostics/Clock. -

Synchronous Cycle Interrupts

" 1: Access protect. for F CPU
[_ .

FP | web |

Cancel Help

10. Select the Cyclic Interrupts tab.

IProper(ies - CPU 315F-2 PN/DP - (RO/S2)

I

e Make sure that the time for
OB35 is set to 100ms.

o Close the Properties of the
S7-CPU with OK.

General
Diagnostics/Clock

Priority
e
—

0B322 [§

083z [0

o834 11

0B 12
—
—
—

I Startup |

[ Protection

] Communication

i { { icati | FParameters b |
Cycle/Clock Memory | Retentive Memory | Intemupts | Time-of-Day Inter Cyclic Interupts T3

Synchronous Cycle Interrupts I

Execution Phase offset Unit Process image partition
| I

| I

{1000 jo

500 jo

{200 jo

oo > o
I

I
I
I
I
I
I
[
I
I

Ll Ll Ll L e f Ll Ll Lef L

I
I
I
I
I
I
[
I
I

Ll Ll L e e f el el Lef L

o
=

Cancel Help

11. Please enter an F-DI module on (@ HW Config - [SIMATIC 300(1) (Configuration) -- $120_at_S7-300_F] BEX]
slot 4 of the central rack (e.g. "[‘;“”"a 53 R EA=E =
=58 8 2 =] 7
BES326-1BK02-0ABO). EER___ -
UR PROFIBUS(1): DF =
81["1 Suchen: [1BKG2 atla
(2 CPU 315F-2 PN/DP Profle  |Standard -
X1 MPI/DP
x2 PNAO |- SIMATIC 300 &
X2PIR Poit T =c?
X2P2R Pori 2 = (3 cP300
+ (] CPU-300
+ (O PS-300
W + (1 RACK-300
= (3 SM-300
3 A1-300
% (2] AI/AD-300
# (1 A0-300
0 v = = (3 DI-300
< = [ SM 321DI16x 48125VDC
[§ SM 321 DI16xACT20/230V
[§ SM 321 DITBRACT20V
5|0 v [§ sM 321 DnexaCI2OV
[§ SM 321 DIBxaC230v
Slot Module Q... | Comment [§ sM 321 DIsxac230v

(RN (Y (M) 11
"2 [[§l CPU 315F-2 PN/DP [6ES7V3.2)
MRYDF

WG

LN

5

B
A, At ]
P2

MR
RIR(B|R
EN 5

<M 326F 01240028
‘r SM 326F DI24xDC24V
{._SM 326F DigNamur

(3 DI/D0-300
= (1 00-300
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No. Action Comments
12. | Open the Properties of the F-DI | gy (.o (<iih i 500011 Contiuration) 100 o700 1)
module and go to the ay
Addresses’” tab. NS0 & & 0e | b @O %N
e  Set the start address of the PROFIBUS() O
I/O area to 12. States of the (Y U ‘ Suchen: [18K0
F input module can be r 1 &)
F input module can be read 2 CPU 315F-2 PN/DP Profie [sm
in the program at this X1 MPY/DP
x2 PNHO
addreSS. X2PIR Poit T
X2P2R Poit2
3
4 i FDI24:DC24V N
Properties - FDI24xDC24V - (RO/S4)
G Add | Identification |
Inputs
Start: Process image:
End: 0B1PI
~ Outputs
Start: Process image:
End: 0B1PI  ~
Cancel Help

13. Change to the “Parameter” tab.

e Set the DIP switches on the
rear of the F-DI module
according to the details in
> F-parameters

> DIP switch setting
(9to 0)
(see chap. 3.2)

e Activate “Sensor supply via
module” in the Module
parameters in the tree.

Close the dialog with “OK”.

(Propenies - FDI24xDC24V - (RO/S4) 7
General | Addtessesdemifi:ation |
Parameters Value )

=)y Parameters
[£] Operating mode Safety mode >
- F-parameters

F_source_address | 2000; CPU 315F-2 PNJOP
F_dest_address < 199
DIP switch setting (9 to 0) 0011000111
F-monitoring time (ms) 2500

=3 Module parameters
Diagnostic interrupt
Behavior after channel faults Passivate the entire module
=+ Supply group 1¥s{3vs

=] Sensor supply via module v
[£] Short-circuit test

- yhanneld, 12
[Z] Activated

[£] Evaluation of the sensors | 1002 evaluation

Type of sensor interc... | 2 channel equivalent
Behavior at discrepancy | Supply last valid value
[£] Discrepancy time (ms) 10

+{_]) Channel 1, 13 v
Cancel Help
14. e  Search your SINAMICS (W Conti - [SIMATIC 300(1) (Configuration) -- $120_at_S7-300_F] ®EX]
$120 in the catalog. SRR SR 0
. . = 3l 1] g
The path in the catalog is: o= e e e -
=008 __PROFIBUSI() £
> PROFIBUS-DP > e T Suchorcl|1MAD0 ity
> SINAMICS w e O e —
> SINAMICS S120 = g 1
> S120 CU320-2 DP T CR-Object
[ [{ Foi24:0C24v 4 () ClosedLoap Corioler
e Move the selected control 3 smonts
unit (CU320-2 DP) onto the 4ol
PROFIBUS line and release L Eiitﬁﬁl:ﬁﬂ&iim
the mouse button. L < M z:mgl:gﬂizﬁsmsu
<] > + (L] SINAMICS DCM
5|0 v : gilmgi 2:421050
':‘lo: Module Lo |Fi M1 |a. | Comment : jilmﬁi 2}23
2 [[J CPU 315F-2 PN/DP [6ES#V3.2 o "?,'."éﬁscﬁﬁﬂ OP
’:‘{n %/gﬁ' ~36 @ S120CU310-2DP
e =

SINAMICS S120 DP at S7-300/400F
V1.1, Entry ID: 68624711

62




Copyright © Siemens AG 2014 All rights reserved

6 Configuration and Settings

6.1 Configuring the SIMATIC S7-300/400F controller

the message frame
configuration you click on
“OK”.

Y The address must match the
one set on the SINAMICS S120.

No. Action Comments
15. The window for selecting the (Propenies - PROFIBUS interface SINAMICS

PROFIBUS interface opens ey

automatically: —

o select the address for the PEEC
SINAMICS $120", 3 in this e S
example. s .

e  Click on the OK button. PROERLISIETS MRS %

roperties...

e Set the firmware version and >
acknowledge with OK. g

e The message frame is
configured in STARTER. For N

16. Open the properties of the
PROFINET interface of the
S7-CPU by double-clicking on
“PN-10".

QHW Config - [SIMATIC 300(1) (Configuration) -- $120_at_S7-300_F_DP]
@l Station Edt Insert PLC View Options Window Help

DSB8 & = dosa| MO R N2

DOJUR PROFIBUS(1): DP master system (1)

1 ~
CPU 315F-2 PN/DP (1 J ﬁ[3]5120_|:

m
)

[{_Foi24xDC24V

17. In the “General” tab of the
“Interface” area, click on
“Properties...”

Properties - PN-I0 (R0/S2.2)

FrediaRedundancy | Time-of-Day Synchronization | Options |
w Addiesses | PROFINET |  IDevice |  Synchionization |

Short description: PN-I0

Device name: |PNAO]
I Use different method to obtain device name

[V Support device replacement without exchangeable medium

Interface

Type: Ethemet
Device number: 0

Address: 192.168.0.1

Networked: No

Comment:

Cancel Help
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No. Action Comments
18. . Click on “New” Properties - Ethernet interface PN-10 (R0/52.2)
e Inthe “Properties — General  Parameters
Industrial Ethernet” dialog
that opens, press only “OK”.
IP address: 19216801 ﬁa‘m"
* Do not use router
Subnet mask: 255.255.255.0
" Use router
[ Use different method to obtain IP address e li
ress:
Subnet:
== not networked - New...

Cancel l Help |

19. e Make sure that the Ethernet
network was created and
that the CPU is connected to
it.

e Check the IP address and
the subnet mask.

e  Quit the dialog box with
“OK”.

e Also close the properties of
the PROFINET interface
with “OK”.

Properties - Ethernet interface PN-10 (R0/S2.2) X |

General  Parameters |

Gateway

IP address: 192.168.0.1 p
* Do not use router
Subnet mask: 255.255.255.0

" Use router

Address:

I Use different method to obtain IP address

Subnet:

New...

Propetties...
Delete

D)

Cancel | Help |

20. Open NetPro from HW Config.

B HW Config - [SIMATIC 300(1) (Configuration) -- $120_at_S7-300_F_DP]
n Station Edit Insert PLC View Options Window Help

DEEE & -0 dal=(B)e

21. Add a PG/PC station.

%8 NetPro - [$120_at_S7-300_F_DP (Network) -- C:\Programme\....\Step7\S7Proj\s120_a_4] |~ | OJB3
9P Network Edit Insert PLC View Options Window Help BEES

SE B G B2e k8 TS DA R

1 -] Blx|
Suchen: [— nﬂ "

Selection of the network

SIMATIC 300(1) SIMATIC HMI-Station(1)
B |5, orTe WinCC AW TE

PN/OP | o + ¥ PROFIBUS DP

f ‘m 5 | 8 pROFIBUS-PA
> + %% PROFINET 10
= Station

) i B Other Stawgn
Ett (1) EJ PG/PC
Ing thernet / . SIMATICA00

SIMATIC 400
PROFIBUS(1

L SIMATICHMI
: S 8 SIMATICPCS
PROFIBUS ) SIMATIC S5

SIMATIC 57-¢
T / # (] Subnets
120_CU

s —
m‘%zo_z_op N <

3 v
<l >

v

4]

Programming
Device of PC

Ready TCP{IP(Auto) -> YMware Accelerated
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No. Action Comments
22. e Double-click on the PG/PC Properties - PG/PC
[S)traotg::'t:g(s)n to open its Genetassignmenl I
e  Go to the “Interfaces” tab. Name Te Addess Subret
e Click on “New” and select
“Industrial Ethernet”.
I |
0K Cancel I Help l
23. e Remove the checkmark at Properties - Ethernet interface
:g% “SettMAE,) adtqress [ use General  Parameters |
rotocol” option
P P @el MAC address / use ISO protocol
e Enter the IP address
192.168.0.200 and the SHpette
subnet mask 255.255.255.0. -
e In Subnet, select - Gateway
« D\ .IP address: 192188020E[ P
Ethernet(1) . Subnet mask: 55 255.255.0 Do ot use fouter
¢ Quit the dialog box with » U
“OK”. Address:
Subnet:
Properties...
Delete
Cancel | Help |
24. Make sure that the Ethernet Properties - PG/PC
interface of the PG/PC has been Goneral Instaces | Assgrment
created.
Name Ty Adds o
<Efhernet pott(1) Industial Eth 1921680200  E i
New... Properties... Generate LDB... Delete
0K Cancel Help
SINAMICS S120 DP at S7-300/400F
V1.1, Entry ID: 68624711 65




Copyright © Siemens AG 2014 All rights reserved

6 Configuration and Settings

6.1 Configuring the SIMATIC S7-300/400F controller

station is connected to
Ethernet and that the

No. Action Comments
25. Go to the “Assignment” tab. | Properties - PG/PC
Select “TCP/IP -> your General | Interfaces ~ Assignment |
network card’ and click on e
« - ot Assigned
ASS Ig n Configured Interfaces:
If necessary, confirm Name Type Subnet
. Ethemet Schnitistelle(T) Industrial Ethemet  Ethemet(
message 2775:809 that the 2 ! £ £
parameters could not be
ad] usted. Interface Parameter Assignments in the PG/PC:
TCP/IP(&uto) > SRIE00 USB To Fast Eth... ~
TS Adapter
< TCP/P(Auto) > VMware Accelerated AMDY.. o] @
Interface Parameter assign... | Subnet S$70nline .
S7ONLINE Access:
< I
0K Cancel Hep |
26. Make sure that the selected | Properties - PG/PC
component is shown in General | Intefaces  Assignment
“Assigned” and single-click )
on it Not Assigned
. Configured Interfaces:
Make sure that “Active” is NETE Type Subnet
checked.
Quit the dialog box with
“OK" . Interface Parameter Assignments in the PG/PC:
IS0 Ind. Ethemet -> SR3600 USB To Fast Eth... ~
IS0 Ind. Ethemet -> YMware Accelerated AMD... (2
PC Adapter(MP1)
PC Adapter(PPI) = I:l
Assigned: Disconnect
[ Interface = . i Subnet S70nline .
= Accessz
o ) Cocd | Heb |
27. Make sure that the PG/PC %8 NetPro - [$120_at_S7-300_F_DP (Network) - C:\Programme\...\Step7\S7Pr0j\s120_a_4] |- |03

[ dt Insert PLC View Options Window Help BEES

SR )S e a8 TS DA N

1 ~ ol x|
connection is active (marked suchen: [ vt
in yellow). gyAltipgi% 1) SIMATIC HMI-Station(1) Selection of the network

. ; B [ e [ o Y FrOEUS OF—
Click on “Save and ot i . B Cronavem
Comp"e”_ 3 - :ROFINETID
= Stations
If it has been compiled Etheret(1 1) ChBain
i Industrial Ethernet il
without errors, open NetPro. LU= A g:m;:gigg
_ . SIMATICHMI
P / \ B sIMaTICPCS
PR S () SIMATIC S5
SIMATIC §7-¢
I + (1] Subnets
S120_CU |
m 220_2_DP i q s
z
3 4 U] Programming A
< 2] ||Device or PC
Ready TCP{IP(Auto) -> YMware Accelerated
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No. Action Comments
28. In HW Config: 8% HW Config - [SIMATIC 300(1) (Configuration) -- $120_at_S7-300_F_DP]
. « @ Station Edit Insert PLC View Options Window Help
* é'j;;“g!f on "Save and SEEXIC) FATT=IEI
. Then download the =0)UR | PROFIBUS(1): DPm;s!elsyslemﬂ]
configuration to the 7 CPU 315F-2 PN/DP r J CERE
SIMATIC S7 CPU. K q Ll g"l' &
e Close HW Config. e 'E:Z;— ‘
i [§ Fo124xDC24v
5
6
7
8 v
29. Copy the blocks from the
example project into your just
created project and load them to
the SIMATIC S7-300/400F.

Note The selection of the frames to be used is in this example made in STARTER and
from there copied to HW Config. The addresses were assigned in HW Config
and are automatically adopted by the STARTER. HW Config is downloaded to
the PLC after the message frame configuration.

Note To be able to use the safety data of the drive in the safety program, the following
must be created according to the programming regulations of Distributed Safety.
At least
e one F-runtime group
e one F-CALL block and
e one safety FB
Further information is available in the “S7 Distributed Safety — Configuration and
programming” manual, see \9\.

Note Please ensure that the Safety part of the example application was prepared with
an F input module for two drives. The Safety programs also only exist for two
drives. If you wish to use the application with several drives or a different Safety
configuration, you need to adjust the programs manually.
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6.2 Configuring the SINAMICS S120 drive
Table 6-2
No. Action Comments
1. Unless already performed, install
the STARTER commissioning
software (see also /6/).
2. Connect the controller with the You can connect both devices directly or via other SIMATIC
SIMATIC S7-300/400F using a or SINAMICS components.
network cable. For SINAMICS please make sure you are using the
communication interfaces and not the DRIVE-CLIiQ
interfaces.
3. Start the SIMATIC Manager and
open the project created in
chapter 6.1.
SIEMENS
4. In the tree of the SIMATIC L‘ . " .
Manager, select the SINAMICS 7 SIMATIC Manager - [$120_at_S7-300_F
S$120 and start commissioning @ File Edit Insert PLC View Options Window |
(e.g., by double-clicking on the @A | U P °
Commissioning icon), which R-2 ‘ a: o | & B3R ‘ 1 ‘ { Q "a ‘ -
opens the STARTER. = &) 5120_at_57-300_F Object name
= [§ SIMATIC 300(1) <@>
¥ CPU 315F-2 PN/DP
D>
5. e  Call up the “Target Device STARTER - $120_at_S7-300_F
Selection" d|a|og in the Project Edit | Target system View Options Window Help
STARTER via Dibﬁ SR Rb S | x1|XE||§ i 2 [ | |
> Target system = o 5o
> Select target device...” 1
L] Select the CU and the Device trace .
“S7ONLINE” access pOint :Iuataos;:;s E;;:rtioolll;r setting
and then click on OK. : -
Target Device Selection
Devices that go online with "Connect to selected taiget devices™
LETargET device EACCBSS it
(I¥)z120_clz20_2 0P STONLINE ¥ | DEVICE
g
Select all | Dezelect all All S7YOMLIME Al Device
Establizh state
C Devices not supported by STARTER: 1
! .
E Ok ;I Cancel Help |
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No. Action Comments
6. Go online. STARTER - $120_at_S7-300_F
Project Edit  Target system Wiew Options Window Help
| Dis(@%] =] Bl o] Rl x]x] T | 21| ata a5
= & 5120_st_57-300_F i
MOMITCR
7. Select the SINAMICS S120 in | & STARTER - 5120_at_57-300_F

the tree and then press “Restore

Project  Edit  Target system View Options ‘Window Help

factory settings”. |

T T e ey

=8 5120_at_57-300_F

Restors Fartory settings
it
44l 5120 Cusz0_2 oF

MOMITOR

8. Remove the checkmark for
“Save factory settings to ROM”

-
Restore Factory Settings

and then click “OK”.

Do you really want to restore the factory settings?
Bus address and baud rate will not be reset.
Restore factory settings

@Save factory settings to ROM

Cancel |

Expand the tree and double-

STARTER -

oject Edit ptions

click on “Automatic

Configuration”.

T e e ey e e P e T T

e Then call up the wizard and
click on “Configure”.

= &P 5120_ak_57-300_F

Automatic Configuration =]

_ﬁ Configure drive unit automatically
—

The DRIVE-CLI topology is deteimined and the electionic type plates are
read out. The data is then Ioaded to the PG and ieplaces the
configuration in the project

- Insert singls.
S120_CU3z0_2_DF
. Automatic Configuration

B Commurication

opology

M Control_Unit

1 Infeeds

1 Input/output compenent
1 Encoder

— Drives Runring opetation:
1 Documentation
INAMICS LIERARIES
] MONITOR

Status of the drive unit First commizsioning

‘waiting for START

Cﬂonﬁgwe 11D cancel ]

10. Click on the “Create” button.

In the case of needing a
firmware update for the DRIVE-
CLiQ components, the process
may take several minutes.

(= =)
Automatic Commissioning

During the automatic commissioning, components have been found that cannot be

clearly assigned to a drive object type.

Please select the drive object type that is to be created for the components.

Default setting for all components: [sewvo ~|
Component Drive Object Type Identification
Drived Servo v| Identification via LED
Drive 2 Servo j Identification via LED

Heip‘

( Create )
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No. Action Comments
11. The drive objects not completely | [‘Automatic Configuration
configured by the automatic
parameterization are listed in a i / Automatic configuration completed
message window. These -
Components, hOWeVer, still need Elltiz:ei r:;eenelzr:nbel also to complete the configuration of the motors on the following drives
to be configured manually in the
offline state.
To do this, go offine and run through the relevant wizard. If there is an infeed, configure
further properties (e.g. line filter).
Go offline. Do you want to go OFFLINE (only with this drive unit)?
QDFFLINE | steyonUE
12. In the offline mode you configure the components listed in step 11.
e Open the listed components (e.g. feeds for A_INF_02)
e In “Configuration” you start the wizard and run through it even if you are not making any
changes.
This is the only way to complete the commissioning process for these components.
Note

Please note, that the modules which are not connected via DRIVE-CLIQ, are also not created by the
automatic parameterization.

“SERVO_03" in the project.

e Activate the wizard by
clicking on “Configure DDS".

e  For the drive configuration
you activate the “Extended
setpoint channel” option.

o Follow the steps of the
wizard by repeatedly clicking
on “Next>" without changing
the configuration and finish
the wizard with “Complete”
at the end.

Repeat this step for SERVO_04
as well.

13. In the offline mode you enter the components existing in your configuration yet not detected via
the automatic configuration and parameterize them. Only proceed with the next step after
configuring the components not automatically detected.

14, e Double-click on ﬁ

ST R S R e T 0 & EEE

=8 5120_at_57-300_F
# | Insert single drive urit
= fla 5120_Cu3e0_2 0P
> Overview
# -3 Communication
#- > Topology
+ Control_Unit
] Infeeds
# ] Input/output components
# 1 Encoder
=121 Drives
] Insert drive
= SERVO_03

> Configuration
YRR
H Drive navigator
> Control logic
» Open-loopiciosed-
3 Functions
» Messages and mor
B Commissioning
> Communication
&) Diagnostics
-l SERYO_D4
'+ ] Documentation
- SINAMICS LIBRARIES
] MONITOR

&
i

W Display data set Drive data set: DDS 0 Configure
switchover

Command data set: CDS 0

DDS.

[

Configuration - $120_CU320_2_DP - Control structure

Drive: SERVD_03,0D5 0

tion modules -
ended selpoint channel
Technology contaller

I™ Basic positioner
I Estended messages/monitoring

[ Control stractine
] Power Ut

Shotor
[Ihotor holding brake
Encader

[(]Process data exchang
(O] Summany

Closed-oop control
Setpoint

—

/M control

Conlrol type
[[21) 5peed contral (with encoder) |

Astual speed valus pieparation

iE
]

Help
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No.

Action

Comments

15.

In the tree you double-click on

> Communication
> Message frame configuration”

and select

e “Siemens telegram 370,
PzD-1/1” for A_INF_02

e “Siemens telegram 1,
PzD-2/2” for SERVO_03

e “Standard telegram 1,
PzD-2/2” for SERVO_04

e “Siemens telegram 390,
PzD-2/2” for Control_Unit

B STARTER - 5120_at_S7-300_F - [5120_CU320_2_DP - Message frame configuration]
[ Project Edt Targstsystem View Cptions Window Help

D=5 & 2| oo 2| XX ¢ ] @[ da|aia|® || B9 22 : BE|ERS|a|| s (|

IF1: PROFIdive P20 message hames | IF2 F2D messags frames |

= B 5t20_at 57300 F
) Insert single drive urit
=l 5t20_cuseo_2 0P
> Overview

Communication interface: PROFIBLIS - Control Lint anboard fisachioneus]
The PROFsafe commurication is performed via this interface.

=% Communication The PROFIdhive message frames of the diive obiects are hansfened in the following order
2 The input data correspands to the send and the output data of the receive direction of the drive object.
Jcsiene Master view:
) Topold:
o B Contrel_ni Input data Output data
# 1 Infeeds. Object | Drive object | -Ho. Message frame type Longth | Address | Length | Address
% 1 Inputjoutput components TR 7 SEMENS lelgram 370, PZDAA 1 =
1 1 Encoder 20SERVO03 3 Standerdtelsgant,PID.22 1 2 omem 2 o
% 21 Drives 3/SERVO.04 |4 Standardtelwan 1, PID.22 R AR
=1 Documentation 4 Control_Unit i T 0 —
] SINAMICS LIBRARIES Without PZDs (no cySicdatSTEVENS Teisaram 50, PID-20
- MOMITOR B TP
ISIEMENS telegraim 392, PID-315
[SIEMENS telegram 393, PID-4421
[SIEMENS telegram 394, PZD-363
ISIEMENS telegraim 395, PID-4725
[Free telegram configuration with BICO

Note:
The message frame types and addresses match the
example.

16.

e  Select a drive object.

e Select “Add message frame
extension” in “Adapt
message frame
configuration”.

e  Specify the length of the
message frame extension.

Input data: 2 words
Output data: 0 words

Repeat this step with the other
drive objects.

IF1: PROFldrive PZD message frames ||FZ, PZD message YIames]

Communication interface: PROFIBUS - Control Unit onboard (isochronous)
The PROFIsafe communication is performed via this interface

The PROFIdrive message frames of the drive objects are transferred in the following order:
The input data corresponds to the send and the output data of the receive direction of the drive object.
Master view:

| mputdata | outputdata |
Object | Drive object Message frame type |Length | Address | Length | Address
1 A_INF_02 2 SIEMENS telegram 370, PZD-1/1 ?22.22? ?222.22?
Message frame extension @ @ —_—
2 SERVO_03 3 Standard telegram 1, PZD-2/2 ?22.222

-Ho.

Message frame extension F ] 0 —_—

3 SERYO_04 4 Standard telegram 1, PZD-212 2 7 2 ?22.222
Message frame extension 2 222.22? 0 —_—

2 262..265 2 262..265

om om om om om om om

SIEMENS telegram 390, PZD-272
WithouT PZOs-tmotyThic data exchange)

Interconnections/diagnostics Align message frame with HW Config:

master

17.

e  Select a drive object.

e Select “Add PROFIsafe” in
“Adapt message frame
configuration”.

e Enter the “PROFIsafe
Standard telegram 30”
frame.

e Repeat this step with other
drive objects.

IF1: PROFldiive PZD message frames | IF2: PZD message names]

Communication interface: PROFIBUS - Control Unit onboard (isochronous)
The PROFlsafe communication is performed via this interface

The PROFldrive message frames of the drive objects are transferred in the following order:
The input data corresponds to the send and the output data of the receive direction of the drive object.
Master view:

[ wputaata | outputdata |
Object | Drive object | -llo. Message frame type [ Length | Address | Length | Address
1 A_INF_02 2 SIEMENS telegram 370, PZD-111 ! 1 ?22.222 1 ?222.22?
Message frame extension 1 2 0 ——
2 SERVO_03 3 Standardtelegram 1, PZD-212 2 2
Message frame extension 1 2 0
3 SERVO_04 |4  Standard telegram 1, PZD-212 1 2 2
Message frame extension 1 2 2.227 )
4 Control_Unt 1  SIEMENS telegram 330, PZD-272 ¢ 2 | 26225 2
Message frame extension 4 2 266..269 0 —_—
Without PZDs (no cyclic data exchange)
Interconnections/diagnostics Align message frame with Hw Config:

Jét still be aligned with the master configuration.
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6 Configuration and Settings

6.2 Configuring the SINAMICS S120 drive

No. Action Comments
18. o Click on “Set Up addreSSes” | Termore cmmmams miomaivatimetocs
o Answer the query with Tmhm;u. Conesponds mn:\;a:::a‘; nmwau: d‘lll:u‘lmi‘vnv direction of the drive object.
“ ” Master view:
YeS . | I | I Input data Output data
Object | Drive object | -Ho. Message frame type Imlm'm@
1 A_NF_02 2 SIEMENS telegram 370, PZD-1/1 [ 1 222277 1 222.27?
. Message frame extension 12 3 ) ==
The message frame settings are o T T
tranSferred to HW Config and the 3 SERVO_04 4 Wlsa':’;::\de:‘mamm.PlD- ; ; g :7
addresses are assigned to the e i S
. .. . . r am 390, PZD- ] 222.22
individual drive objects. i 3 e
Without PZDs (no cyclic data exchange)
After successfully completing the - | Aion
settings, checkmarks will appear | ™" i paser
at the entries (see next step). Set up addresses

i The PROFIdrive message frame in HW Config will be
reconfigured.

Note:
The alignment with Hw Config affects all available objects of this drive unit.

Do you want to align the message frame with Hw Config now?

Yes . No

19. Mark the message frame
extension of the line module
(“A_INF_02" in the picture) and
click on

Communication interface: PROFINET - Control Unit onboard (isochronous)
The PROFIsafe communication is performed via this interface

The PROFIdrive message frames of the drive objects are transferred in the following order:
The input data corresponds to the send and the output data of the receive direction of the drive object.
Master view:

e Delete the checkmark at
“Suppress inactive
interconnections”.

¢ In the second line (PZD2)
you select “A_INF_02" and
r2132 “CO:Actual alarm
code”.

« : . s | wputdata | outputdata |
Interconnections/diagnostics”. Object | Drive .,.,;m| ...o.| Message frame type (g msaress] Lengunmusss
1 AINFO2 2  SEMENS telegram 370, PZD-1/1 v 1 256.257 1 256..257
Message frame extension L4 2 258..261 0 —_—
2 |Control_Unit 1 SIEMENS telegram 330, PZD-212 ¥ 2 | 262265 2 | 262.265
Message frame extension 4 2 266..269 0 —_—
3 SERVO_03 3 PROFlsafe standard telegram 30, PZD-1/1 0’4 3 0.5 3 0.5
Standard telegram 1, PZD-272 4 2 270..273 2 270..273
Message frame extension L4 2 274.277 0 —_——
4 SERVO_04 4 PROFIsafe standard telegram 30, PZD-1/1 0’4 3 6.11 3 6.11
Standard telegram 1, PZD-272 4 2 278..281 2 278..281
Message frame extension L4 2 282..285 0 —_—
Without PZDs (no cyclic data exchange)
Adapt message frame configurati v I | ions/di i I message frame with HW Config:
« . o —— . 3 = =
20. ° Select the “Transmit Receive direction (Transmit direction)| Connector binector converter | Binector connector converter |
H s
direction” tab. Message frame configuration: [[370] SIEMENS telegram 370, PZD-1/1 Change

@Suppless inactive interconnections

|

Loy,

-erUSS[O]: CO: Send binector-conm E_Z5W1
l 0% user-defined

0000 _hex [
0000 hex [[2

2 () v o | user-defined 0000 hex|[3
= = S5y
‘6 A_INF_02 » 168 : CO: Absolute current actual value
= RVO ¥70 : CO: Actual DC link voltage
SERVO_04 » r74 : CO: Modulat_depth

r78 : CO: Active current actual value

r82 : CO: Active power actual value

1836 : COfBO: Command Data Set CDS selected
r2129 : COJBO: Trigger word for faults and alarms

Further interconnections...

7 5 watfa d
r2132 : CO: Actual alarm code

r3305€6480

Further interconnections...
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6 Configuration and Settings

6.2 Configuring the SINAMICS S120 drive

No. Action

Comments

21. e In the third line (PZD3) you
select “A_INF_02” and
r2131 “CO:Actual fault
code”.

e Press “Close” to close the
subwindow in order to
display the frame
configuration again.

Receive direction  Transmit direction l Connector binector cnnverter! Binectar connector converter

Message frame configuration iIS?D] SIEMEMS telegram 370, PZD-1./1 Change
®Suppress inactive interconnections

e ] <

&

_!IQUES[U]: C0: Send binector-conmm E_Z5w1 | ooan _hi!

I|12132 : C0: Actual alaim code userdefined || 0000 hex !
0% | user-defined || 0000 hew ”?'

b | _ Furthet interconnections. ™ | user-defined | 0oo0 hes I|T|
A_INEU?Tp;;M. ;;ignw P/D send word, PZD 3
Flease zelect the signal source! Find parameter:
|a_INF_02 ] ~|

P no. Parameter text

175 COx Reactive currert actual value

77 COr Active current setpé\ﬁﬁ

178 CO: Active current actual value

ra2 COn Active povver actual value

[ COx DC link vottage setpoint

a4 Ot Transfarmation anglé

1836 CO/BO: Command Data Set CDS selected

1863 COMBO: Drive cnupiing status wordicontral word

1595 COMBC: Cantrol word éequenca control infeed

raag COMBY: Status word sequence control infeed

944 CCr Caurter far fault buffer changes

r1214 COBD: Automatic restart, status

r2050[0] |+ | COUIF1 PROFIirive PZD receive ward, PZD 1

rQD_BS[b] ;_I _CC_):_ S_end_ bine_ctor-_connecto_r converter status word, Status word 1

2121 COr Courter, alarm buffer changes

r2129 OB Trigger word for fautts and alarms

r2132 CCr Actual alarm code k

12135 CORO, Situs word fauksiabins 2 [(2131, CO,Actual falt code]

r2138 COBC: Control word fauttsfalarms

r2139 COBO: Status word faultsialarms 1

2700 COr Reference frequency

¥ i Reference woltarne

o]

Abbrechen I

22. Repeat steps 19 to 21 for the control

e Select the transmit direction

unit, or SERVO_03 and SERVO_04.

e Select the respective components in the frame configuration.
e  Click on “Interconnections/diagnostics”

e Have the inactive interconnection displayed
e Atthe end you add r2132 and r2131
e Close the subwindow again (in order to get back to the message frame configuration)

Make sure that you are using the parameters of the drive object whose settings you are
currently changing (in step 20 and 21). For example, for the message frame configuration
SERVO_03 the alarm and fault codes of the SERVO_03 drive object need to be used.

23. Save the project on your hard
disc.

L5 STARTER - $120_at_S7-300_F_DP

—
|1 %
Project Edit Target swstem Wiew Options indow Help

D@8 = $%[@| || | x[X] |4

= S120_at_S7-300_F_DP
® ) Insert single drive unit
=Bl SIMATIC 300(1)
+-fla 5120 cU320_2 DR
+1-_7] SINAMICS LIERARIES
+1- 7] MOMITOR,

Project I

Press F1 to open Help display.

TCP[IP -2 W |
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6 Configuration and Settings

6.2 Configuring the SINAMICS S120 drive

No.

Action

Comments

24.

Go online.

| STARTER - $120_at_S7-300_F
Project Edit  Target system View Options  Window Help

| Dl{e =] ol 2] ] X1 (Gl sl

Connect to selected target devices

=& 5120_at_57-300_F
® ] Insert single drive urit
ol
#-3
-] MONITOR

25.

If the “Online/offline comparison”
window opens,

e click on “Load to PG”.

o with the “After loading, copy
RAM to ROM” option and
then on “Close”.

e proceed with step 27.

(Onlinelofﬂine comparison

The online configuration of $120_CU320_2_DP (SINAMICS 5120 CU320-2 DP V4.5) differs from the
project saved offiine.

Offline Differences
SERVO_03 SERVO_03
SERVO_04 SERVO_04

If these differences are not adjusted, the online representation may be incomplete.

Overwiting of the data in the target device

Load to PG ==> Ovenwiiting of the data in the project
$120_CU320_2_DP
Close I Help |

(Download (WWBS:41732)

Adjust via:

i The project will be saved and the drive unit data downloaded to
the target device!
™ Store additional data on the target device

i
I Ao losdngdopy ReM 1o ROM
Start download?
Ly D e Help
26. If in the preceding step the B e
window has not opened, | el &) (ole) o1 ) G el Rl @] x| EsE) .
e start the download yourself B e | Lovnload (MWES 41707
) [ocorksimaledsinait
and e s c e 2 1D \1‘) The data of the drive unit will be downloaded!
o select the “After loading, # 2 wontron
Copy RAM to ROM Optlon I Store additional data on the target device
iding DEC chart data
, Ioading, copy FiéM to ROM
| Start dowrload?
Device
S-S0 DF Cantl | | [ ]

5120_CU320_2_DP.SERVO_03
5120_CU320_2_DP.SERVO_04

1 iAlam [ Tanget system output %§ Diagnostics overviw |

Press FL to open Help display, [TCPITP(AUED) - > ¥Mwars Accelerted AMD, [Online mode

27.

Open
> Drives
> SERVO_03
> Functions
> Safety Integrated
in the tree and click on “Change
settings”.

STARTER - $120_at_S7-300_F - [S120_CU320_2_DP.SERVO_03 - Safety Integrated]
] Project Edit Targetsystem Yiew Options iWindow Help

BEETETETE T e R g = o [

X

= B s5120_at_S7-300 F
# ) Insert single drive unit
-fpffls 5120_Cuszo_2 DR
® ) Automatic Configuration I i i L]
> Owerview
¥ Communication

[ > Topology
= = Control_Unit Change setings ) |

= (1 Infeeds
=1 Input/output companents
-] Encoder
= (1 Drives
- o= ] SERVO_03
W) Insert DCC chart
S % Configuration
» Expertlist
Ff Crive navigator
> Control logic
#% Setpoint channe!
*- 3 Openrloop)dosed-loop co
=} Functians
> Line contactor contro

Safety Inegrated |

Safety unction selection

Safety Integrated
x H Cheristic.
# % Messages and monitoring
4% Commissioning
> Communication
-3 Diagnastics
= ] SERYO_D4
[+ 1 Documentation
£ _| SIMAMICS LIBRARIES
(20 MONITOR
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6 Configuration and Settings

6.2 Configuring the SINAMICS S120 drive

No. Action Comments
28. Select “Extended functions ASNNN SN N NN NN NN NSNNINYNYNYN
f T @ Safety check
via PROFIsafe and Safety \ Safety Integrated I afety checl sums[ .
. —SafEyOnCtonSeeTo——
with lenCOd.etr and(SAM) / \ Extended functions via PROFlsafe \L]
accel_monitorin
delay_time"_ 9 : I[O] Safety with encoder and accel_monitoting[SMAleljli’me/Ll
Select “Enable” at the Safety \ —
functions .’a“""—
Click on “Configuration”. : e
Safe basic functions
\ (STO, SBC
\ Safe stop functions
\ (551,552, 508, SAM)
N - Safely limited speed
Safety functions (SLS)
\ Safe speed monitoring
\ Safe motion direction
~ (son
N Safe position monitoring
\ (SLP, SP)
: Acceptance mode
29. i
g(l)lﬁﬁ (Lr:;gsnPROFlsafe ASSS S S SO NNNSNNSNSNSNSNSNSNSNSNSNSNNN
g . \ Encoder configuration \
Enter the “PROFIsafe N T Hetor oot \
address” (e.g. 64Hex for the \ [0)Linear avis v 1200 ms Safe posiioning accuracy \
first and C8Hex later for the \’@@'e{nf‘w‘w{ “““““@ 000000 o \
second drive). The same \ P s ’“"'i’"“’;;;'““’ N\
safe address mm/min
addresses also need to be \ A N N
entered when configuring \\ vomom o crtprsors [T \ \
the SIMATIC S7-300F (step | AN suuypametcen N \
42) \\ [ Accept PROFIsafe message frame | =— (=] :
Press “Close” to close the \\\\\\\\\\\\\\\\\\\ \
PROFIsafe configuration : Cose Heb J \
d ia |Og . o e S |
\\\\\\\\\\\\\\\\\\\\\\\\\
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6.2 Configuring the SINAMICS S120 drive

No.

Action

Comments

30.

e Then select the DIO of the
control unit as “Test stop
selection”.

e  Set the monitoring of the
Forced dormant error

Configuration

PROFIsale configuration |

Encoder configuration

Drive type

(0] Linear axis

Moritaring cycle clack
1200 ms

Actual value acquisition clock

0.0000 ms

Safe positioning accuracy
0.00000 mm

Safe masimum velocity

Copyright © Siemens AG 2014 All rights reserved

detection for the expanded
functions to 8h.

Press “Close” to close the dialog

5 0.00 mon/mi
Pulse suppr. test duration [y

|~ Ext. alarm acknowledgement 10000 ms
b ) Forced domant error
OX. Forced dorm. error detection e e

of the shutdown paths
T 0,

Test stop selection

SERVO_03, p9705 BI: SI Motion: Test stop signal source

Please select the signal source! Find parameter

| Contiol_Unit ~| ~|

P no. Parameter text [
0
1
_{e B0 |+ | COBO: Control word BOP: : ON / OFF (OFF1) (1=ON /0=OFF (OFF1))
g2z o6 - [ Cofeg: Cucigtalinputs, status: £ DI0 (X122.4/X121.4) (1=Figh /6-Low)
722 iali -

Colr722: Bitd, COJBO: CU digital inputs, status: : DI 0 (x122.1/%121.1) (1=High { 0=Low)

1722
1722 Bt3 CO/BO: CU digital inputs, status: : DI 3 (X122.4/X121 4) (1=High / 0=Low)

1722 Bitd CO/BO: CU digtal inputs, status:

1722 BitS CO/BO: CU digtal inputs, status:

1722 Bit6 CO/BO: CU digtal inputs, status:

1722 Bit7 CO/BO: CU digtal inputs, status:

1722 Bit8 CO/BO: CU digtal inputs, status: : DUDO 8 (X122.9/121.7) (1=High / 0=Low)
1722 B9 CO/BO: CU digtal inputs, status: : DUDO 9 (X122.10/121.8) (1=High / 0=Low)
1722 Bt10 CO/BO: CU digital inputs, status: : DUDO 10 (X122.12/X121.10) (1=High / 0=Low)
1722 Bit11 COMBO: CU digital inputs, status: : DUDO 11 (X122.136121 1)

1722 Bit12 CO/BO: CU digtal inputs, status: : DUDO 12 (X132.9/%131.1) (1=
1722 Bit13 CO/BO: CU digtal inputs, status: : DUDO 13 (X132.10/X131.2) (1=High / 0=Low)

1722 Bit14 CO/BO: CU digtal inputs, status: : DUDO 14 (X132.12/X131 4) (1=High / 0=Low)

1722 Bit1S CO/BO: CU digital inputs, status: : DUDO 15 (X132.13/X131 .5) (1=High / 0=Low)

1722 Bit16 COMBO: CU digital inputs, status: : DI 16 (4122.54120.3) (1=High / 0=Low)

1722 Bit17 COMBO: CU digital inputs, status: : DI 17 (X122.6/X120.4) (1=High { 0=Low)

1722 Bit20 CO/BO: CU digtal inputs, status: : DI 20 (X132.5/X120.9) (1=High / 0=Low)

r727 Rt CORNY O diital innids statis - D2 (X132 AN AM (1 =Hinh (Nl ma L]

Cancel

31. Click on “Copy parameters” and
then “Activate settings®.

Safely Integrated | Safety checksums |
Safety function selection
[ Extended functions via PROFsafe

‘[U] Safety with encoder and accel_monitoring(SAM) / delay time

Configuration

Molion monitoring
Safe basic functions
(570, SBC)
QO sszactive
’ O 505 active
O sisactive

Active SLS limit value: 0 mmjmin

Diagnostics of the safety functions

QO stoactive

O sBC active

© sst active

Safe stop functions
(651,552, 505, SAM)

Safel limited speed
(5LS)
Safe speed monitoring
(SSM)
Safe motion diection
(son

‘ O slPemve| Active posttion range: 1

Active level: 1

Safety functions

Enable —

© velocity below 55M it value

O 501 postive active

© DI negative active

Safe position moritoring
(SLP.SP)

Acceptance mode

Enterlicensekey | Acknowledge hardware replacement |

O shutdown paths require testing

@ rntemalevent

< Copyparameters D
(—j. = = |

Safe horing |

32. Enter a password (e.g.
“siemens”) and then click on
“Activate settings” again.

‘ Password input

Enter the current password:
(default password: 0)

Enter the new password:

Repeat your entry:
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6 Configuration and Settings

6.2 Configuring the SINAMICS S120 drive

No. Action Comments
33. Choose “Yes”, to save the Activate settings
parameters in ROM.
Save parameters
For the changes to the safety parameters to take effect, they must be
saved to the drive (Copy RAM to ROM) and the system restarted! An
acceptance test is also required.
Do you want to save the parameters to the ROM now?
(¢ Parameters of the drive unit
(" Parameters of the drive object
34. Repeat the steps 27 to 33 for all
drives. Note in step 29 that the
PROFIsafe addresses need to
be different.
35. Press “Load project to PG” to STARTER - §120_at_S7-300_F
load the Configuration created Project Edit Target system View Options Window Help
online into the PG. | L[| & |5 = & |2 &) nln”E”éXlle”EE @u | e i
=
36. Go offline. STARTER - 5120_at_S7-300_F
Project Edit Target system “iew Options ‘Window Help
T = e e | ™ (%)) s |5 Al
=& 5120_st_57-300_F !
® ) Insert single drive unit
’-?-ﬂs S120_CU320_2_DP
1 SINAMICS LIBRARIES
[+l MOMITOR
37. Save the project on your hard lﬁ STARTER -S120 at S7-300 F
disc. —= =
Project  Edit  Target swstem Miew Options ‘Window Help
D=l 2 5 [%(2 ] x| x]xl:
=
=8P s5120_at_s57-300_F
oM Insert single drive unit
- iflla 5120_CU320 2 DP
1 SIMAMICS LIBRARIES
-] MOMITOR
38. Execute a restart / power ON Switch off all 24V supply voltages of SINAMICS S120, wait
reset. until all LEDs are off, and then switch back on.
39. | Open HW Config. [.G, SIMATIC Manager - [S120_at_S7-300_F
@ File Edit Insert PLC VYiew Options Windov
D |32 % B2 |ola|[o %
= B 5120_at_57-300_F :
= SIMATIC 300(1)
+ g CPU 315F-2PN/DP | 1%
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6 Configuration and Settings

6.2 Configuring the SINAMICS S120 drive

you select “Details”.

e Check the I/O addresses
and, if necessary, correct
them to O (drive 1) and 6
(drive 2).

e Click on the first slot in the
message frame
configuration, where the
PROFIsafe message frame
is located (belongs to
drive 1).

e Then, click on the
PROFIsafe button.

e If the password window

pops up, enter the password
you have specified before.

No. Action Comments
40. Click on the SINAMICS S120 ]Ia HW Config - [SIMATIC 300(1) (Configuration) -- $120_at_S7-300_F]
and double-click “PROFlsafe @l station Edit Insert PLC View Options Window Help
message frame 30" to open the DSR & & e da D 2B K
message frame configuration.
=(0)UR PROFIBUS(1): DP master sy
1 ~
2 CPU 315F-2 PN/DP 7l
X7 MPY/DP
X PO
X2P1R Poit 1
X2P2R Poit 2
3
4 FDI24xDC24V
&5 v
<
:]:| (3) $120_CU320_2_DP
M... | Message frame selection / default | address | O address
SHIEMENS meassage frame 370 F20-1/7 F0K. T
SIEMENS message fame 50 F2D-1/1 25657
.......... a5 a5
ve [ Slanoard meaae ame 1 FL e S |6 268
Standand message same 1, FED-2/2 20867
FIRGFY FRGH /2 message Fame X7 &.77 &.77
Dpve 1 Skandand message Fame 1, FED-Z/2 0.5
Dpve ] Skandand message fame 7, FED-Z/02 P s 2
Dove ]
Dive [] SIEMENS message hame 390 FED-2/2 Z8.265
Dpve £ SIEMENS message fame 390 FZD-2/7 K.
41. ¢ Inthe “Configuration” tab DP slave properties

Gendal Configuration |)sochronous Dperation] Data Exchange Broadcast - Dvetview'
Sot Drive PROFIBUS partner -]
Type Addr ... Type PR... WO addr... Proc... L. Unt Consiste...
8 Setpoint PZD1 Output 2 262 OB1Pl 2 Word Total length
9 Axis disco...
G| PROFIsate Inputioutput OB1 Pl 6/6 Byte Total length
11  Acfualvalue PZD1 Input 2 270 OB1Pl 4 Word Total length
12  Setpoint PZD1 Output 2 270 OB1Pl 2 Word Total length
13 Axis disco...
14  PROFlsafe Inputioutput 0B1 Pl 66 Byte  Total length
15  Actual value PZD1 Input 2 278 OB1Pl 4 Word Total length
16 Setpoint PZD1  Output 2 278 OB1PI 2 Word Total length ’LI
OverviewCy D 2l 1
PROFlsafe ) Insetsiot | Deletesiot |
Master-slave configuration 3
Master: (21 MPI/DP
Station: SIMATIC 300(1)
Comment: |
Cred |t
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6 Configuration and Settings

6.2 Configuring the SINAMICS S120 drive

No. Action Comments
42, ° Click on “F_Dest_Add” and PROFlsafe properties ‘
on “Change value...” T
e Enter the drive’s Safety
address which you have
used in step 29 (64Hex = f ageenene eee Hes
100Dec, C8Hex = 200Dec) lﬁ-ggf\-’ﬁgg;h g-Bvle-CRC
as a decimal number. F_Source Add 2002
e Click “OK” to close the F_WD_Time o =
window.
Due to the Safety configuration
you need to accept the value
twice with “OK” after the CurentF CRC (CRC1) hexadecimat
changes. I —
43. Repeat steps 41 and 42 for the
second drive and set the value
previously configured in
STARTER (step 29) as the
safety address.
44, Click on “Save and Complle . * HW Config _ [SIMATIC 300(1
ﬂ Station Edit Insert PLC View
D5 8- B(%)& || &
=(0)UR Save and Compile
45. | » Then download the B% HW Config - [SIMATIC 300(1) (Configuration) -- 1.
configuration to the
SIMATIC S7 CPU. ﬂ Station Edit Insert PLC VYiew Options Window Help
e Close HW Config. NS 28 B & R
Download to Module
m=01UR
46. Click on “Edit Safety program" F‘; SIMATIC Manager - [$120_at_S7-300_F -- C:\Program Files\Siemens\Step7\s7proj\$120_at_]
EP Fie Edt Insert PLC View Options Window Help
Answer any query for the safety D (3% | & B |2 % % == e [te> |V | BGE
password by entering the (=B s10 et s700 F Objectname [ Symboic name [Createdinlanguage _ | Sie it
. = @ SMATIC 300(1) &9 5ystem data N Edit safety program
previously set password. = @ cPUnSF2PNOP |53 Gy Gyl Evecition 78D i
= @ S7Progenll) | og35 oCNTS siL
g ;;c"::‘ o 0882 1/0_FLT1 STL
© @ o 2oe |30 Proces Do Exchoce 790 5
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6 Configuration and Settings

6.2 Configuring the SINAMICS S120 drive

dialog.

No. Action Comments
47. Click on the “Compile” button in (B Safety Program - 5120_at_S7-300_F\SIMATIC 300(1)\CPU 315F-2 PN/DP\S7 Programi(1)
the “Safety Program” dialog. ofive | orine | ——
Rack: 0 Slot: 2 e 3
Collective signature of all F-blocks with F-attributes for the block container: C27C4474 [Activated]
. . Collective signature of the safety program: 0
Make sure that the compilation Cutent conpision: ? ety mode..
was performed correctly. e e e e s e e e
Funtime/F-block [ Symb. name [ Function in safety program| Signature | Know-howp | A Compare.. |
=) Safety progiam T
@) F-untime group FC200 e B
S} All Objects
ﬁﬁ FC200 FCALL 2000 [
§ Fe200 | Frprogram block |p#00 r
# feamn Safety_Drive_.. |FFB 19590 r
& Fe21s [FZACK.GL [F application block 8812 [
FB272 F_I0_CGP F-system block EDA2 g 3 consist program.
g FB273 IF_CTRL_‘ Fs:s:embbck :wc [ LN
FB274 F.CTAL2 F-system block 408A
g 78275 [FDIAG_N F-s;siembbck 99CA z Logbook.. |
& Feare FIACK_GL | F-system block. B4 [
& Feart T | Automatically generated ... | EC30 v v Print...
Close Help
48 Clle on the “Dowmoad” button B safety Program - $120_at_S7-300_F_DP\SIMATIC 300(1)\CPU 315F-2 PN/DP\S7 Program(1) [ X|
in the “Safety Program” dialog. o | oree L — —
° When queried if the B st i R o TR oS Garics 9BCBEF12 L
standard blocks shall be F iUt O e
AECIEE] 3 LU Safety mode...
downloaded as well Ut et - =
’ . N ’ e Safety program download (320:127)
respond with “YES”. Funtine Bk e Conpate..
. - Safety program A the black folder (with the exception of system data
e Enable stopping the 5 FrirepeorcH) 3 biocks) n s dowrioad?  pomisin._ |
=) ts
S7-300/400F CPU for a g Egg? I Do not display this message again. F-Runfime groups...
consistent download.  From —
FB200 ¢ M
o Letthe S7 300/400F CPU A — D_ | = gl -
go back to RUN mode. 2 T >
« » system Logbook
Close the *Safety Program e | ] P
& rezre [FIACKGL | Frsystem block EiD A Pint...

Close
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7 Related Literature

7 Related Literature

This list is not complete and only represents a selection of relevant information

Table 7-1
Topic Title / link
1\ Siemens Industry | http://support.automation.siemens.com
Online Support
\2\ Download page of | http://support.automation.siemens.com/WW/view/en/68624711
this entry
\3\ Automating with STEP 7 in STL and SCL
Author: Hans Berger
Publisher: Publicis Publishing
ISBN: 978-3-89578-412-5
\4\ STEP7 Automating with STEP 7 in LAD and FBD
SIMATIC S7- Author: Hans Berger
300/400F Publisher: Publicis Publishing
ISBN: 978-3-89578-410-1
\5\ Reference Manual
System and Standard Functions for SIMATIC S7-300/400 Vol. 1/2
http://support.automation.siemens.com/WWW/view/en/44240604
\6\ STARTER Download page
http://support.automation.siemens.com/WWW/view/en/26233208
\7\ SINAMICS Function Manual Drive Functions (V4.7):
S120 http://support.automation.siemens.com/WWW/view/en/99686093
Manuals List manual (V4.7) (parameters and error list):
http://support.automation.siemens.com/\WW/view/en/99682911
Function manual Safety Integrated (V4.7):
http://support.automation.siemens.com/\WW/view/en/99668646
Commissioning manual (V4.7):
http://support.automation.siemens.com/WWW/view/en/99687313
Device manual control unit and supplemented components:
http://support.automation.siemens.com/\WWW/view/en/99679173
Booksize power units:
http://support.automation.siemens.com/WWW/view/en/99687925
\8\ Application SINAMICS S: Speed Control of a S120 with SIMATIC S7-300/400
example without (STEP7 V5) via PROFINET with Safety Integrated (via terminal)
PROFlsafe and HMI
http://support.automation.siemens.com/\WW/view/en/68585847
\9\ Distributed Safety | S7 Distributed Safety, configuring and programming
Manual http://support.automation.siemens.com/WW/view/de/100648623
\10\ | FAQ about data http://support.automation.siemens.com/\WWW/view/en/7000978
record routing http://support.automation.siemens.com/WW/view/en/50037 141

8 History

Table 8-1
Version Date Modifications
V1.0 06/2013 First version
Extended by SINAMICS S120 with FW 4.7 and
Vi1 12/2014 | STARTER V4.4.
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