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Legal information

Use of application examples
Application examples illustrate the solution of automation tasks through an interaction of several
components in the form of text, graphics and/or software modules. The application examples are
a free service by Siemens AG and/or a subsidiary of Siemens AG ("Siemens"). They are
non-binding and make no claim to completeness or functionality regarding configuration and
equipment. The application examples merely offer help with typical tasks; they do not constitute
customer-specific solutions. You yourself are responsible for the proper and safe operation of the
products in accordance with applicable regulations and must also check the function of the
respective application example and customize it for your system.
Siemens grants you the non-exclusive, non-sublicensable and non-transferable right to have the
application examples used by technically trained personnel. Any change to the application
examples is your responsibility. Sharing the application examples with third parties or copying the
application examples or excerpts thereof is permitted only in combination with your own products.
The application examples are not required to undergo the customary tests and quality inspections
of a chargeable product; they may have functional and performance defects as well as errors. It is
your responsibility to use them in such a manner that any malfunctions that may occur do not
result in property damage or injury to persons.

Disclaimer of liability
Siemens shall not assume any liability, for any legal reason whatsoever, including, without
limitation, liability for the usability, availability, completeness and freedom from defects of the
application examples as well as for related information, configuration and performance data and
any damage caused thereby. This shall not apply in cases of mandatory liability, for example
under the German Product Liability Act, or in cases of intent, gross negligence, or culpable loss of
life, bodily injury or damage to health, non-compliance with a guarantee, fraudulent
non-disclosure of a defect, or culpable breach of material contractual obligations. Claims for
damages arising from a breach of material contractual obligations shall however be limited to the
foreseeable damage typical of the type of agreement, unless liability arises from intent or gross
negligence or is based on loss of life, bodily injury or damage to health. The foregoing provisions
do not imply any change in the burden of proof to your detriment. You shall indemnify Siemens
against existing or future claims of third parties in this connection except where Siemens is
mandatorily liable.
By using the application examples you acknowledge that Siemens cannot be held liable for any
damage beyond the liability provisions described.

Other information
Siemens reserves the right to make changes to the application examples at any time without
notice. In case of discrepancies between the suggestions in the application examples and other
Siemens publications such as catalogs, the content of the other documentation shall have
precedence.
The Siemens terms of use (https://support.industry.siemens.com) shall also apply.

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

To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed
at: https://www.siemens.com/industrialsecurity.
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1 Task

1 Task

Introduction

SIMATIC S7-1500 CPUs support the connection of drives as speed axis, position-
ing axis or synchronous axis via PROFINET, PROFIBUS or an analog drive con-
nection. In TIA Portal, it is possible to control a SINAMICS S210 drive in a

TIA Portal program and operate it using motion control instructions.

In this application example two "SINAMICS S210" are used. The first is operated
as a position-controlled drive and functions as the master axis for the second drive
configured with synchronism.

Overview of the automation task
The following figure shows an overview of the automation task.

Figure 1-1: Automation task

SIMATIC S7-1515TF-2 PN SINAMICS S210 PN
=
-l e
B PROFINET
)NE pNa|
= EBe=c—1T
—] ]
e —— e —

SIMOTICS S-1FK2
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2 Task realization

2 Task realization
2.1 Validity

Application example is valid for:

e TIA Portal V14 or higher

e S7-1500 CPU with PROFINET interface
e SINAMICS S210 PN FW V5.1 or higher
e SIMOTICS S-1FK2

Delimitation

PROFINET communication is not described in detail in this application example.
Basic knowledge in this area is assumed.

Required knowledge
Basic knowledge of TIA Portal is required.

2.2 Hardware and software components used
The application example was created with the following components:

Hardware components

Table 2-1
Component Quantity Article number Note
SIMATIC S7-1500 1 6ES7515-2UM01-0ABO V2.6
CPU 1515TF-2 PN
SINAMICS S210 PN 2 6SL3210-5HB10-1UFO 400 W
Motor SIMOTICS S-1FK2 2 1FK2103-5AG00-0SB0-Z | 400 W

Note Alternatively, a SIMATIC S7 CPU 1511T-1 can be used to carry out this
application example. (article number: 6ES7511-1TK01-0ABO0)

Standard software components

Table 2-2
Component Quantity Article number Note
TIA Portal V15.1 1 6ES7822-1AA05-0YAS Professional
SINAMICS Startdrive V15.1 1 6SL3072-4FA02-0XA0 Basic

Example files and projects
The following list contains all files and projects used in this example.

Table 2-3
Component Note
109749795 _Conf_PosAxis_SynAxis_S210_S7-1500_PROJ.zip Project file
109749795_Conf_PosAxis_SynAxis_S210_S7-1500_DOC_en.pdf | Reference
document

Project planning of an axis with S7-1500 and SINAMICS S210
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3 Basic information

3 Basic information

3.1 Functional principle of the user program

S7-1500 Motion Control

S7-1500 Motion Control supports controlled positioning and movement of axes and
is an integral part of every S7-1500 CPU. The CPU S7-1500T technology offers
additional motion control functions.

The Motion Control functionality supports the following technology objects:

Speed axis

Positioning axis

Synchronous axis

External encoder

Cam and cam track (from version 3.0)
Cam disk (for S7-1500T from version 3.0)
Kinematics (for S7-1500T from version 4.0)

The axis control panel and comprehensive online and diagnostic functions support
the commissioning and optimization of drives.

Two axes are implemented in this application example: a "positioning axis" serving
as master axis and a "synchronous axis" serving as slave axis.

Figure 3-1: Configuration as positioning axis

Drive

Power

Encoder 1 Motor

|

1

Data exchange Encoder data

Note The configuration of the technology objects "Positioning axis" and "Synchronous axis" is
described in section 5.1.
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3 Basic information

Structure of the user program for the master axis

In this application example, the SINAMICS S210 drive, which serves as the master
axis, is configured as the positioning axis. In a user program, this position-con-
trolled drive can be controlled using Motion Control instructions. To enable this
control, the following instructions have been added to the program:

MC_Power (FB 1206)
MC_MoveRelative (FB1204)
MC_MoveJdog (FB 1203)
MC_Halt (FB 1200)
MC_Reset (FB 1207)

The Motion Control instructions for the master axis are called in the function block
"MotionControl_Pos" (FB 1).

Figure 3-2 Program structure of the master axis

User program Data blocks
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3 Basic information

Structure of the user program for the slave axis

In this application example, the SINAMICS S210 drive, which serves as a slave
axis, is configured as a synchronous axis. In the user program, the motion control
block "MC_GearIn" can be used to synchronize the slave axis with the master axis
configured as the positioning axis.

For this purpose, the following motion control instructions have been added to the
program for the slave axis:

e MC_Power (FB 1206)
e MC_Gearin (FB 1208)
e MC_Reset (FB 1207)

e MC_Halt (FB 1200)

The Motion Control instructions for the slave axis are called in the function block
"MotionControl_Sync" (FB 2).

Figure 3-3 Program structure of the slave axis
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3 Basic information

3.2 Installing and commissioning

The following figure shows the hardware structure of the application:

NOTICE

Incorrect wiring can damage the drive!

1-phase SINAMICS inverters are used in this application. Make sure that a
supply voltage of 230V is applied; otherwise the drives may be damaged!

Figure 3-4 Electrical plan

L 1AC 230V
N a
PE [
L1 E L1 E
L N PE
SINAMICS SINAMICS PM SIMATIC $7-1500
$210 PN $210 PN CPU
(Master) (Slave) 24VOV | 24V+0VPE X141 X12

uvw P1 P2

uvw P1 P2
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4 Configuration of the application example

4

4.1

41.1

Note

Configuration of the application example

This section describes in detail the project planning for the SINAMICS S210
(including the initial setup via web server) and for the S7-1500 CPU via TIA Portal.

Configuration of the SINAMICS S210 via web server

Setting the administrator password

To gain full access to the drive, the user must log on as an administrator. First,
however, a password is required to gain administrator access.

To set the password, the drive must be switched on and connected to the PG/PC
via the service interface (X127) to the web server within 10 minutes.

When using the default IP address 169.254.11.22, the following screen is
displayed only if no administrator password has been assigned.

Figure 4-1

Initial Setup
To get access to the drive you must log in as Administrator
within ten minutes. Define a password

Confirm password

Security information

In order to protect plants, systems, machines and

networks against cyber threats, it is necessary to A
implement and continuously maintain a holistic, state-of-
the-art industrial security concept. Siemens’ products and
solutions only form one element of such a concept. For

hitp-//www siemens.com/findustrialsecurity

e The password is usually set to prevent unauthorized use. To ensure this protection,
the password should consist of the following:
- atleast 8 characters
- Uppercase and lowercase letters:
- Numbers and special characters (e.g.: 1% + ...)
The password should not be used elsewhere.

e The display changes to the login screen after 10 minutes, even if no "administrator
password" has been assigned.
When this time has expired, the user can assign the administrator password for the
first time by switching the drive off and on again, so that the initial input mask appears
again.
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4 Configuration of the application example

4.1.2

Configuring Settings via SINAMICS Web Server

Login and Assign Device Names

No. Action Comments
1. Log in via the web server: Note: Use
- - o x "Administrator" as
B/ SINAMICS x -+
_ the user name
C @ @ Nichtsicher | 169.254.11.22/index.mws| r O
and the password
S|EMENS SINAMICS 8210 PN | English you Created
previously.
Login
Username
Password
Login
. ~/ Connected
PC
Drive
SINAMICS 5210 PN
6SL3210-5HB10-1UFO
V5.2 (05.20.29.00)
2. System overview with menu for easy access:
SIEMENS.  soawcs sziom
e Ve "‘I —
W conmioms 4, suopen [ seve cranges
3. Select "Commissioning" and "Device" in the navigation menu. | Suggestion: Use
Select a name and select "Apply Settings": names to easily
distinguish the
SIEMENS  SINAMICS 5210 PN drives, e.g.
according to their
Switching on inhibited - set "OC/OFF2" = "1" position in the
control cabinet or
Commissioning v > Device Properties v rack. Example:
'ﬁ Device name "Left" and "Right"
Device name | Left 7
22
Apply Settings DT card

Project planning of an axis with S7-1500 and SINAMICS S210
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4 Configuration of the application example

One Button Tuning

The main part of the basic commissioning is controlled by the "One Button
Tuning". This means that the optimum adjustment of the drive controller can be

carried out very quickly and with few inputs, as shown below.

Note When configuring the SINAMICS S210 PN via Startdrive, the "One Button
Tuning" can also be carried out in the TIA Portal.
The "One Button Tuning" can be found in the commissioning mask of the drive.
No. Action Comments
1 Select "Commissioning" and "One Button Tuning" in the
navigation menu:
SIEMENS SINAMICS S210 PN
Switching on inhibited - set "OG/OFF2" = "1" (p0844, p0845)
Commissioning > One Button Tuning v
One Button Tuning
'ﬁ Commissioning
Dynamic settings
One Button EW @ Conservative
Tuning Take Standard
Control Dynamic
Parameter name Current value Previous value
Speed controller P gain 0.0085 Nms/rad -
Speed controller integral time ~ 10.00 ms
2. Select the desired dynamic setting: Note: Information
- _ on selecting the
Commissioning w > Tuning v . .
dynamic settings
One Button Tuning can be found in the
info box or in the
Dynamic settings:
- ‘ manual (see \4\).
('] Conservative
Take « Standard
Control .
Dynamic
» Machine property
Parameter name Current value Previous value
Speed controller P gain 0.0022 Nms/rad -
Speed controller integral time 10.00 ms -
3. Click on "Take Control" and answer the security question to
activate the master control with "Confirm™:
Take control
The control is assumed by the control panel.
This function is used for commissioning, diagnostics and
service and may only be used by authorized personnel. The
safety settings of the PLC are switched off.
The drive can only be controlled manually when a connection
to the PC exists. The connection is monitored cyclically.
Do you want to continue? 3
2
Confirm J(Zancel

Project planning of an axis with S7-1500 and SINAMICS S210
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4 Configuration of the application example

No. Action Comments
4. Click on "Start Tuning": Note: A query for
One Button Tuning the permissible
VIS I I IS I IS IS I TI I I TSI IS IT . angle of rotation
s Dynamic settings: (travel limitation) of
ol Conservative ° the engine shaft is
Return « Standard Start Tuning... dlsplayed.
Control )
Dynamic
} Machine property \)
5. Enter the maximum tuning travel (e.g. 360° - 1 engine Note: The angle
revolution): should be at least
L 60° to determine
Set rotation limit .
meaningful
Specify the maximum travel distance for the measurement. controller
One motor revolution corresponds to 360° parameters.
Up to two motor revolutions are typically required for the measurement.
gi;rt]:nrgschlne does not allow this, enter the maximum possible travel In this example,
. o ) 360° is used as this
Caution: Free travel of the drive without endangering personnel and ds t
mechanics must be possible within the rotation limit. corrfespon S O one
engine revolution.
Rotation limit @~ 360 | Degrees (°)
OK Cancel
6. A message will be displayed indicating the "One Button
Tuning" status:
One Button Tuning
(F LTI IIIIIIIIIIITIIIIIIIIIII I
- Dynamic settings
[ 19l ] Conservative °
Return ® Standard Start
Control Dynamic Tuning...
\/ One Button Tuning successful
Parameter name Current value Previous value
Speed controller P gain 0.0164 Nms/rad  0.0085 Nms/rad
Speed controller integral time 3.52ms 10.00 ms
7. Return master control and click "Save" to save the changes:
Save changes X
The parameters of at least the drive unit have changed.
Do you want to save the parameters in retentive (non-
volatile) memory?
Save Cancel

Project planning of an axis with S7-1500 and SINAMICS S210
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4 Configuration of the application example

4.2

42.1

Configurations in the TIA Portal

Creation of new project

No.

Action

Comments

Open the TIA Portal and create a new project:

T Siemens =p

Totally Integrated Automation

Create new project

Project name: | 5210_Application_Example |

Open existing project
Path: | ClUsersisiemensiDeskiop [

Create new project Version: [V151 I-]

Author: [ Siemens ]

Migrate project
Comment:

e o

Installed software

Help

User interface language

» Project view

Froject Edit View Insert Online Options Tools Window Help

Totally Integrated Automation
05 [H H seveproject & Y X s @25 MG E R coonine ¥ coofine | 42 [ B> PORTA

~ | 5210_pplication_Description
B Add new device
i Devices & networks
» [ ungrouped devices
» 5 Securitysettings

» [5]) Documentation settings
» [ Languages & resources

» [y Online access
» [5 Cord ReaderlUSB memory

[ Properties _|"i]Info_)] 9 Diagnostics
| General )] Crossreferences | Compile |
(D] 2.]/@][show sir message: 2
1 [path Description
> | Reference projects
> | Details view < u >
Portal vie =2 overview il 8 D
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4 Configuration of the application example

4.2.2

Add SIMATIC S7-1500 CPU to project

you can search here directly for the type and add it to the

project:

Add new device

Device name:

[PLc_1 |

» [l CPU 1516-3 PNIDF

» [l CPU 1517-3 PNIDP

» [l CPU 15184 PNIDP
» [l CFU 15184 PNIDF 0DK
» [l CPU 15184 PNIDP MFP
» (B cPU1511F1 P
» [l €CPU 1513F1 PN —
» [ cPU1515F2 P
» [l CPU 1516F-3 PNIDF
» [ CPU 1517F-3 PNIDP
» [l CPU 1518F-4 PNIDF

HMI
 —— » [l CPU 1518F-4 PNIDP ODK

Controllers

» [ CPU 1518F-4 PNIDP MFP
» [ CPU 151171 PN
» [ cPU1515T2 PN
FC systems » [l CFU 151673 FNIDP
» [ €PU 151773 PNIDP
» [l cPU1ST1TFI PN \
g « [[J CPU 1515TF2 PN @
H [l 657 515-2UMO1
» [J CPU 1516TF 3 FHIDP
» [ €PU 15177F-3 PNIDP
» [ CPU1513R1 PN
» [ CPU 1515R2 PN
» [ CPU1517H-3 PN
» [m crUsIPLUS

Drives

L dAreiiason

=
<] i

[+ Open device view

[]

Device:

CPU1515TF-2 PN

Article no.: BESY 515-2UMD1-0AB0

Version: V2.6 ﬂ

Description:

Fail-safe technology CPU with display; work
memory 750 KB code and 3 MB data; can be
used for safety applications; supports
consistent safety upload; supports PROFIsafe
V2; 30 ns bitinstruction time; 5-stage
protection concept, integrated technology
functions: motion control, closedoop
control, counting & measuring; tracing; 1st
interface: PROFINETIO controller, supparts
RTIRT, performance upgrade FROFINETV2.3, 2
ports, I-device, MRF, MRFD, trans port protocol
TCPIIP, secure Open User Communication, 57
communication, Web server, DNS client, OPC
UA: Server DA, Client DA, Methods,
Companion Specifications; constant bus cycle
time, routing; 2nd interface: PROFINETIO
controller, supports RT, I-device, transport
protocol TCP/IP, secure Open User
Communication, 57 communication, Web
server, DNS client, OPC UA: Server DA, Client
DA, Methods, Companion Spy @ \ani

DK £ = Cancel

No. Action Comments
1. Double-click the "Add new device" node in the device tree:
& [
~ | 5210_application_Description
I’ Add new device
iy Devices & network -
» i Ungrouped device| [ ~ [l conrollers Device:
¥ g Securitysettings m » (@i simaTIC 57-1200
» [ Common data » (i@ sIMATIC 57-1500
» [5]) Documentation settings Controllers » (@ SIMATIC 57300
» [@ Languages & resources » (i@ SIMATIC 57400
» [} online access R » [l SIMATIC ET200 CPU
» i card Reader/UsB memory » [§, Device proxy
PC systems
Drives
LaCe e [ o |
2. If you know the detailed specifications of the S7-1500 modules,

Project planning of an axis with S7-1500 and SINAMICS S210
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4 Configuration of the application example

No.

Action

Comments

Otherwise add an unspecified CPU 1500 to the project:

Add new device X

Device name:

[FLc_1 J

» (il CPU 15184 PNIDP MFP Device: =
» [l CPU1511F1 PN
» [ CPU 1513F1 PN
» [ CPU 1515F2 PN
» [l CPU 1516F3 PNIDP
» [ CPU 1517F-3 PNiDP
» [l CPU 1518F< PHiDP
» [l CPU 15184 PNIDP ODK
» ([ CFU 151874 PNIDP PP Article no.: [ BES7 SXXGOGOGON
» [l CPU 151171 PN Version: vis =
» [ CPU1515T2 PN
» (il CPU 151673 PNIDP
» (il CPU 151773 PNIDP Uns pecified CFU 1500
» [l CPU 1511TF1 PN
» [ CPU 1515TF-2 PN
(L asicie » ([l CPU 15167TF-3 FNIDP
e » ([l CPU 1517TF-3 PNIDP
» [l CPU 1513R1 PN
aa » [l CPU 1515R2 PN
7 » [l CPU 1517H3 PN
» [ CPU SIPLUS
~ [ Unspecified CPU 1500
[l BES7 530630000 XK
» [l Unspecified CPU 1500
» [ siMamC 57300

» [l siMamC 57400
S
3 I T

Controllers

Unspecified CPU 1500

Description:

|
=

Drives

If an unspecified CPU 1500 has been added, you can detect
the connected CPU by clicking "Detect" and searching for it
online.

Rail_0

The device is not specified.
= Please use the o specify the CPU,

- or the cenfiguration of the cennected device.

Optional: Only in
case of an
unspecified CPU
1500

Project planning of an axis with S7-1500 and SINAMICS S210
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4 Configuration of the application example

Hardware detection for PLC_1 %

_|

Type ofthe PGIFCinterface:  [@_FNIE =]
PGIFCinterface: [kl Inzel(R) PROI1000 MT Netwark Connection <2 |+ | (€[]

Compatible accessible nodes of the selected interface:

MAC address
AC-64-17-0D-A3-C0O

Device Device type

plc_1 prnﬁce CPU 1515TF-2 PN
L @ ]

[ Flash LED

Interface type Address
PM/IE 192.168.0.1

Stantsearch

[T pisplay only errer messages

\,@

Online status information:
1. Found accessible device plc_1 profinet interface_1
€ scen completed. 1 compatible devices of 3 accessible devices found.

Scan and information retrieval completed.

ERuE]

¥ Retrieving device information...

No. Action Comments
4. Start the search by clicking on the "Start search" button. The Optional: Only in
connected S7-1500 CPU is found if the communication via the | case of an
PROFINET network is working properly: unspecified CPU
Hardware detection for PLC_1 X 1500
; Type ofthe PGIPCinterface:  |_PNIE [+]
PGIPC interface:  |F intel(R) PROI1000 T Network Connection =2 | ™ @
Compatible accessible nodes of the selected interface:
Device Device type Interface type Address MAC address.
= {giansearzh
online status information: ("] pisplay only error messages
5. Click on the "Detect" button to detect the connected CPU: Optional: Only in

case of an
unspecified CPU
1500

Note

For this application example, the default settings of the S7-1500 can be used.

Further configurations are not necessary.
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4 Configuration of the application example

4.2.3 Configuration of the SINAMICS S210 in Startdrive

Note Configuration of the SINAMICS S210 PN V5.2 in the TIA Portal is possible from

SINAMICS Startdrive V15.1 onwards. (see \5\).

No. Action Comments

1. Double-click the "Add new device" node in the device

tree:
1 ——

Add new device X

|| Devices

Device name:

= 1 5210_ppplicstion_Deseription
B ~dd new device
oy Devices & networks
» [ L1 [CPU 151572 P

~ il Drives & starters Device:
4@ SINAMCS drives

» g smamcs G110

» g smamcs G120

» [ Smamacs G120¢

» @ SINAMACS G1200

» @ SmAnaCs 61208

» [32 smanacs G130

» [32 smanacs G150
Ha » 132 SmAmcs W i
+ I8 siNAMICS 5120
» [ smamcs 5150

I;I » [ smamcs s210

» Eg Securitysettings
+ [af Commen dats
I jon settings

Anicle no.:
» (1 card Readeniusa memery

Description:

[+ Gpen device view

The SINAMICS S210 PN
is available in SINAMICS
Startdrive V15.1 from
version 5.2. Earlier
versions must either be
updated via firmware

2. Select the SINAMICS S210 PN according to the article
number:

Add new device X

Device name:

© Siemens AG 2019 All rights reserved.

&

Controllers

L

HM

~ 32 SINAMICS drives
» [ SINAMICS G110M
» [ SinAMICS G120
» [ SINAMICS G120C
» [ SINAMICS G120D

oy
=
=
=
o
Q
)
Il
=51
5

[32 sINAMICS G130
2! SINAMICS G150
[32 sINAMICS MV

2 SINAMICS 5120
[32 sINAMICS 5150
[ sINAMICS 5210

00 0 60 i

a

NEEIEIEIEIE
[

Left| J
@
Y
~ [ Drives & starters

~ [a 200240V 1 AC, 0]

Device:

S210PN

65L3210-5HB10-1xFx
—

Article no.:
Version:

Description:

SINAMICS 5210 PN
Line voltage: 1AC 200-240V

update (see \6\) or
configured via GSDML

(see 4.2.4).

O

4

Power: 0.1kwW

4E 6503210-5HB10-1xFx Bus systems: PROFINET (IO device, RTIRT, clock

1 failsafe digital input, electricallyisolated (for

FCsystemns » [32 200240V 1 AC, 0.2 kw synchronization), PROFlsafe

» [ 200-240V 1 AC, 0.4 kW Saf\_eqlf_unwuns: Basic and Extended functions
= Digital inputs:

¥ [32 200240V 1 AC, 0.75 kW 2 high-speed digital inputs (for measuring

e » [32 200480V 3 AC, 0.4 kw probes)

é. =
» [32 200480V 3 AC, 0.75 kW STOISST)

Drives » [ 200480V 3 AC. 1 kw 1 Digital input for temperature monitoring of ext.
» [32 200480V 3 AC, 1.5 kW braking resistor
= Brake function: motor holding brake
Dl ETTEWIEE 2D Degree of protection: IF20
» [ 200480V 3 AC. 3.5 kw
» [32 200480V 3 AC, 5 kW
» [ 200480V 3 AC. 7 kw
[¥ Open device view 0K Cancel

Add another SINAMICS S210 PN.
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4 Configuration of the application example

4.2.4 Configuration of the SINAMICS S210 using GSDML
Note The installation of the GSDML file of the SINAMICS S210 PN is required for the TIA Portal
versions V14 and V15. You can download the GSDML file from the following website:
https://support.industry.siemens.com/cs/ww/en/view/109752524
No. Action Comments
1 Open the GSDML file manager to install the GSDML file of the
SINAMICS S210:
Project Edit  View Insert  Online | Options |Tools  Window Help
Cf (Y saveproject & ¥ = 5 Y sewings e
Project tree Support packages =
Devices I Manage general station description files (GSD) I
=16 L ALTOMEUON LICENSE Wanager =
=5 ke
[#| Show reference text =
* ] S210_Application_Description LLI Global libraries '
ﬂ“r\dd new device Teamcenter »
B novicar 2 natwnrke 1
2. Locate and select the GSDML file. Click the "Install" button to
install it:
Manage general station description files
Installed GSDs GSDs in the project
Source path: [ C:lUsers|SiemensiDesktoplGSDMLV234-5INAMICS_5210-20181109 | ..
Content of imported path
E File Version Language Status Info
E GSDMLAVZ.34-Siemens-Sinamics_... V234 English, Ger... Not yet installed SINAMICS, ...
JO)
[<] i /@ ?
elete r Install = Cancel
3. Select "Devices & networks" in the project tree:
Project tree m «
Devices
¥ 7] 5210_application_Description
ﬁb' Add new device
ﬁﬁh Devices & networks
~ [[J PLC_1 [CPU 1515TF-2 PN]
Y Device configuration
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4 Configuration of the application example

No. Action Comments
4. In the right window, select the "Hardware catalog" tab and click
on "Other field devices™:
Options @“
djg
-8
~ | Catalog :ﬁ:
| ot |
- (= d
E Filter Profile: | <All= |'| %
v [ Controllers &
¥ [ HW |
] h PC systems E
[ 5 Drives & starters o
» [l Network compenents :5_‘
» (il Detecting & Monitering :
» [ Distributed 1i0 8_
» [l Fower supply ang—uributicn g
» [ Field devices e
(Wt Other field devices 9 =
=
S. Select the S210 PN under "Other field devices":
» L Field devices
« [ Other field devices
[J ﬁ Additional Ethernet devices
~ ([ FROFINETIO
~ [ Drives
« [ SIEMENS AG
« [ sinAMICS
[l SINAMICS DC MASTER CBEZ0 V1.1
u SINAMICS DC MASTER CBE20 W1 .2
[. SINAMICS 5120/5150 CU320-2 PN V4.6
[l SINAMICS 5120/5150 CU320-2 PN V4.7
[l SINAMICS 5120/5150 CU320-2 PN V4.8
[l SINAMICS 512015150 CU320-2 PN V5.1
[l SINAMICS 5210 PN V4.9
[. SINAMICS 52710 PN V5.1
SINAMICS 5210 PN V5.2
[l SINANMICS V90 PN V1.0
4 E Encoders =
¥ 5 Gateway
v (o H ~
[<] i [[>
6. Double-click the S210 PN or drag it twice to the network view:
$210_Application_Description » Devices & networks
% Network| | 1§ Connections [Fl connection
PLC_1 SINAMICS-521__ SINAMICS-521__ H
CPU 1515TF-2 PN SINAMICS 5210... L -— SINAMICS 5210... Lw‘_/
Not assigned 2 Not assigned 2
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4 Configuration of the application example

4.2.5 Device configuration of the SINAMICS S210 PN

The following procedure must be performed for both S210 drives.

Set the device name and the Ethernet address in TIA Portal via "Accessible devices"

No. Action Comments
L Click "Online access" to search for available devices, and then | Note: You may
click "Online & diagnostics" under each device: notice that no 1P
- _ address has been
~ Ui Online access assigned because
1 Displayhide interfaces = MAC addresses
« [ Intel(R} FRO/ 000 MT Netwark CDg @ ;an 2= W, are displayed for
27 Update accessible devices i both devices
ﬁa Display more information instead.
b [ plc_1 profinet interface_1 222 168.0.1]
v [o2 left [192.168.0.2]
- . - 3
%| Online & diagnostics
v [32 right [192.168.0.3]
2. In this new window, select the "Functions" option and change Note: The
the values for "IP Address" and "Subnet mask". Then click on Z)Jlgr\g;ns%épand
Assign IP addiress : subnet masks are
'D‘aﬁgg:z:ﬁ Assign IP address used in this
Active alarms project:
b Actusl values Assign IP address to the device
Diagnostic status
e 1 Devices connected to an enterprise network or directly to the internet must be appropriately .
, imfmnfm o s il ey, ey o ek seamenttion Drive "Left":
~ Functions 1 retpsihwwny siemnens c urit
" = 192.168.0.2
irmware update
Ess\gn F‘RO;NET device ... 2552552550
BE(R::;;ZZ:ZF‘NET'ME'—— 00 -1C -06 -3D -55 jeessible devices
h _ 2 Drive "Right":
1 IP address: 192 _ 168 . O .2
b Subnetmask: 255 _ 255 . 255 _ 0 192.168.0.3
I R o 255.255.255.0
: D - i 3
Assign P address
3. Click on "Assign PROFINET device name", write the name in
the field and click on "Assign name".
'D‘EES:Z:‘;‘ [ JAesign PROFINET device name
? e Conflgured PROFINET device
saietylneegrated funcrio 3 = PROFINET device name: e
» PROFINETinterface [X150],
e . N Device filter
() D flshes YT rm———
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4 Configuration of the application example

Device configuration for the project

No. Action Comments
1. Select the SINAMICS S210 PN in the device view:
§210_Application_Description » Ungrouped devices » SINAMICS-5210-PN [SINAMICS S210 PN V5.2]
‘ETopology view M Network view  ||[If Device view L
dt S VS @ 2 @ ~
<Select device>
PLC_1 [CPU 1515TF-2 PN]
SINAMICSS210-PN [SINAMICS S210 PN V5.2] =
SINAMICS-S210-PN_1 [SINAMICS 5210 PN V5.2]
2.a For configuration via Startdrive
Select the PROFINET interface (X150).
& oy (gEEas 5 [ [ Device overview |
- ¥ .- | module
E ¥ Drive control
P SINAMICS-5210-PN
Motor_1
/ E
Here you can
Bl [ v & [ @ i configure
[ Properties information such as
G 1 10 T -
e ) the device name,
Bt it s g @ ) the Ethernet
e FROFNET ) 6 address, etc.
Interface options f [/ Generate PROFINET device name automatically
Izl reEhikEy PROFINET device name [left
_Eocmnons mote S Important!
10 cycle | | Device number: | In this step change
2.b For configuration via GSDML ”t‘ﬁ dg‘z"fg ngestof
. ) e rives to
Double-click on the S210 PN to open the property field: o WL on
& & e euE A = T Left" and "Right" so
& B Bl @ =
that they match the
=] device names and
IP addresses
0 assigned via
i Accessible devices"!
I -}
- i
= 1
(€] m 100% -] —5— &
‘g Properties H‘_i.‘.lnfo ‘lﬂ Diagnostics |
J General H 10 tags " System constants H Texts ‘
b General \ [~]
» FROFINETinterface [X150] General @
Identification & Maintenance lJ
Module parameters Name: [Left / |
i Eare Author: [siemens ]
Comment: | Tl
3. Click "Online access" to search for available devices and Important!
ensure that the information is consistent: The PROFINET
+ [ Online access devu_:e namefls
1 Displayhide interfaces reclllélrement c.)r a
- Eﬂ Intel(R) PRO/1000 MT Network Connection <23 H;, va I communi-
: : : cation.
ﬁgh? Update accessible devices : .
& Display more informaticn _C?eCk thIS in th
» rj. ple_1.profinetinterface_1 [192.168.0.1] information in the
— SINAMICS S210 PN
b [ left [192.168.0.2] confiquration
v a2 right[192.168.0.3] gu ’
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4 Configuration of the application example

No. Action Comments
4.a For configuration via Startdrive
Select the motor used in the "Device view" of both SINAMICS S210 PNs. After selection, the
motor and encoder data are automatically transferred and Siemens telegram 105 is
configured.
$210_Application_Description » Left [S210 PN]
= Topology view ||ﬁg‘h Network view "—[h‘ Device view L
gt [Leftisziorn] = Device overview 3
¥ - |Module Slot! @
* Drive control
» Left S210 PN
Motor_1 1FK2 synchron...
il 100% I e v @ (<] UL |
Nﬁﬂﬁoperﬁes ”"_i.‘.lnfo yuﬂ Diagnostics |
General /_\
» General Selecti @ )’mmher Rated speed | Rated power Encoder
» Left [S210 PN] ' 6) [ <Filter= o.a0kw [E] <Filters . .
w Motor_1 [MOT] C.' TFK2102-1AGOxxCec 3,000.0rpm  0.10kW DRIVE-CLIQ encoder AS22, singleturn
» General 5 (O 1FK2102-1AGIxxCx  3,000.0rpm  0.10kW DRIVECLIQ encoder A522, singleturn
| O 1FK2102-1AGOxSxx  3,000.0pm  0.10kW DRIVE-CLIQ enceder A522, singleturn
» Motor details (2] TFK2102-1AGTx5¢ 3,000.0rpm  0.10kW DRIVE-CLIQ encoder AS22, singleturn
The correct article number can be found on the rating plate of the motor.
4.b For configuration via GSDML
In the "Device view" of both SINAMICS S210 PNs, select "SIEMENS telegram 105" from the
submodules:
|E Topology view ||ﬁg'h Network view  [[If Device view | Options
Device overview . ( =
¥4 Module ... Rack Slot @ss Q address | T.. V|Cata|og
- Left 1] 1] El... |<5earc|'1> ||E|
» PNHO 0 0 X150 Sl .
Filter Frofile: m i
- DRVE 1 o . o Er_ (<> [~]
- » il Head module
Module Access Foint ] 11 =
5 0 5 w i Submodules
L [l empty submodule
K 5 EIVENE telenram 1G5, |:t~i@ 1010 : i [ FrOFIssfe telegr 30,
— \ [ FrROFIsate telegr ot )
o 135
Il sIEMENS telegram
— M
[l standard telegram 3, PZD-5i9
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42.6 Connection between the SINAMICS S210 PN and the S7-1500 CPU

After the configuration of both SINAMICS S210 PN and the S7-1500 CPU a
PROFINET connection must be assigned:

Click "Not assigned" in the network view and select "PLC_1.PROFINET
Interface_1":

Figure 4-2

PLC_1 Lef]| > Right
CPU 1515TF-2 PN SIN) (10 ‘L,,.. SINAMICS 5210... Lhﬂ-"
1) e )
Mot assinnerd = 2 @ ) Mt assinned = 2
Select 0 controller 2 I
PLC_1.PROFINET interface_1 £&° =

PLC_1.PROFINET interface_2

Perform the same procedure for the second drive:

Figure 4-3:

PLC_1 Left Right

CPU 1515TF-2 PN SINAMICS 5210... . SINAMICS 5210... e

] 1“-/ 1] L‘-/
[PLC_1.PROFINET 10-Syste___ |
4.2.7 Configuration of the topology between SINAMICS S210 PN and the S7-
1500 CPU
Note For isochronous mode the topology must correspond to the actual wiring

between the SINAMICS drives and the CPU!

After the network connection of both SINAMICS S210 PN and the S7-1500 CPU,
configure the topology as follows:

No. Action Comments

1 Switch to the "Topology view" tab:

_ JE'? Topology view ”l%n Network view |||]1' Device view |

2. Configure the topology according to the real connection of the Note: Check that the
hardware structure by drag-and-drop: PROFINET wiring
S210_Application_Description » Devices & networks present Corresponds_

to the structure of this
e o E wiring. If the
SETEITLL PROFINET wiring
deviates from this, this
) must also be
PLC 1 Left Right . .
CPU 1515TF-2 PN SINAMICS 5210 — SINAMICS 5210 L_/ considered in the
PCT | | : P | : topology view.
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4 Configuration of the application example

No.

Action

Comments

Select the S7-1500 CPU in the "Device view". In the properties tab
select "PROFINET Interface [X1]" and go to "Advanced options" —
"Real time settings" — "Synchronization". Set the synchronization
role of the CPU to "Sync master".

| Topology view | Network view  [[If Device view ||

o
U=

df [P 1 (cPUssTR2eN] vl B ;1 = Device overview
2

4 & - [module

N

~ FLCI
» PROFINETinterface_1
» PROFINETinterface_2

Rail_0

_/focococooooooo0o oo
@ oy

€]
=)
~
®
[~
[<]

Y 13| &l Diagnostics |

[]u] [>][100% | —y— 6 [<] I\

[ < Properties

i

| General | 10tags | Systemconstants [ Texts |

» General

b Failsafe

~ PROFINETinterfsce [x1]
General

» > Sync

Sync domain: |Sync-Domain_1 || Domain settings

F-parameters

Synchronization role: | Sync master
Ethemet addresses

Time synchronizstion RTclsss: |RLAT

~ Advanced options il U

Operating made

b

Interface options
Vedia redundancy,
~ Real time settings
10
communic D

Real time opt... ‘
» Port (X1 P1R] [+]

In the "Device view" for both SINAMICS S210 PN drives go to the
settings tab and select "PROFINET Interface". Go to "Advanced
options" — "Real time settings" — "Synchronization" and set the
RT class to "IRT".

& Topology view [y Network view [[If Device view |

Lef[5210 7] v B (e/EHE a Device overview
2

o1

4 2| - | Module @ Type

¥ Drive control

: b Left S210PN

- Netor_1 1FK2 synchron...

v Encoder evaluation_1 DQConnecior
3 Measuring system_1 DRIVECLiQ en...

[ 7= w

s0% Xl v =@ \B I ]

| el Properties  [*info @[ %) Diagnostics |

dr

Ll
s

ol

| General [ 10tags [ Systemconstants | Texts |

General

> Sync

Ethermet addresses.

» Telegram configuration

~ Advanced options Sync domain: | Sync Domain_t [ Domainsemings |
Interface optians RTclass: (O AT

Media redundancy

IRT
sochronous mods @
~ Real time settings Synchronization role: [ <12 I-]

Synchronization
¥ Port [X150 P1]
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5 Programming the application

5

5.1

5.1.1

Programming the application

In the following section we use technology objects (TO) for programming and drive

operation.

Configuration of technological objects

Two technology objects are projected for this application example:

1. A"Positioning Axis" that is operated as a master axis.

2. A'"Synchronous Axis" which is operated as a slave axis.

Adding and configuring the positioning axis of the first

SINAMICS S210

No.

Action

Comments

Add a new object by clicking "Add new object" in the project tree:

Project tree m

Devices

e
=

¥ 7] s210_Application_Description
B Add new device
581, Devices & networks
~ [[@ PLC_1 [CPU 1515TF-2 PN]
[IT Device configuration
%/ Online & diagnostics

v g Software units
» [ Program blocks Y
= [4 Technology objects @
W Addnewobjec 7

3 External source files

[ TP

Select the entry "TO_PositioningAxis" in the "Motion Control" list:
Add new object %

Mame:
|Positmmﬂgﬁ-}ds_1 |

*

Name Lizesion Type: & |TO_Positioningsuds
Motion Control \
2 TO_SpeedAxs 1
o

4 TO_PositioningAxis () Manual
Mation Contrel 2 TO_Synchronousfxis V4.0 @ Autornatic
4 TO_ExternalEncoder V4.0
Description:

4% TO_QutputCam V4.0

B TO_CamTrack V4.0 The "Positicning axis” (TO_PositioningAxis)

- TDime rm— g technology object maps a physical drive in
_Measuringinpu A

the controller.
4 TO_Cam V4.0 You can issue positioning commands to the
P g
2/ TO_Kinematics V4.0 drive by means of the user program with

FLCopen motion control instructions.

<

FID

Mote: The use of technology objects
affects the temporal behavior of other
CPU execution levels, including the
F-program.

o

SIMATIC Ident

-

Counting and
measurement @l i I>]

> ‘Additional information @

=

~2

Add new and open 0K Cancel
] pe : 4
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5 Programming the application

The drive and encoder data are automatically transferred to the
technology object after connecting with the drive.

S210 drive:

Data exchange with the drive

Drive

Power

Encoder Maotor

1 1

Data exchange Encoder data
Drive data
Drive telegram: | Telegram 105 [+] [If Device configuration
[ Automaticslly apply drive values during configuration (offine)
[w) Automatically apply drive values at runtime (online)
Reference speed: |B000.0 Timin
Maximum velocity: | 8000.0 1imin
Reference torque: | 1.23605 N
Encoder:
Settings for
Encoder telegram: | Telegram 105 [If Device configuration

[¥) Automatic dats exchange for encoder values (offine)

@ Automatic date exchange for encoder values (online)

Measuring system: [Rotary |7

Increments per revolution: | 2048

No. Action Comments
3. Under "Hardware interface" for the axis, enter "PROFIdrive" as "Drive | Note: When a new
type". Select the desired SINAMICS S210 drive as "Drive", in this object is
example the drive is "Left": successfully
el ‘ added, the object
- node is added to
§ ome the device tree and
o the configuration
=9 e for this newly
added axis is
opened.
1
~ i PLC_1 [CPU—<JF-2 PN, vd
» [ Local rf
'ﬁgi::“““m n ”NE
N right
("] Show all modules E
4.a Configuration via Startdrive
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5 Programming the application

No. Action

Comments

4.b Configuration via GSDML

they are correct:

S210 drive:

Data exchange with the drive

When configuring via GSDML, check the data under "Data exchange
with the drive" and "Data exchange with the encoder" to make sure

Drive

Power

I I

Data exchange Encoder data

Encoder Maotor

] Automatically apply drive values at runtime (enline)

Drive data
Drive telegram: | Telegram 105 &2 IIf Device configuration
Automatically s pply drive values during configuration [offiine

Reference speed: [3000.0 1/min
Maximumn speed: [3000.0 1/min

Reference torque: |3.2 Hm

configuration.

Additional data

Encoder:

Data exchange with encoder

1 The parameters of the drive must
match specifications in the device

The automatic
transfer of the
drive parameters
for the SINAMICS
S210to the TO is
supported from

TIA Portal V15.

Drive

Data exchange Encoder data
Settings for
[Encosers ]
Encoder telegram: | Telegram 105 [+] [If Device configuration

Automa

xchange for encoder va

[T Automatic data exchange for enceder values online)

Power
PLC
Encoder Muotor
-

Measuring system: | Rotary = T Ine parsmeters ofthe encoder
must match specifications in the
................. im0 [ e

Note When configuring the SINAMICS S210 PN via Startdrive, the isochronous mode

is already preset. Continue with step 9.

If the drive was configured via GSDML, the isochronous mode must now be set.
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5 Programming the application

No. Action Comments
5. Then switch to the device view of the SINAMICS S210-PN "Left"
drive:
$210_Application_Description » Ungrouped devices » Left [SINAMICS $S210 PN V5.2]
i [Left[siNAmics s210pPNvs2)[]| g BN .
&
|
|
. i
6. Open the device properties by double-clicking on the picture of the
S210 PN.
Select the "Isochronous mode" checkbox under the "Isochronous
mode" option to activate the IRT mode:
[ Properties  |*i}Info | %] Diagnostics |
J General | I0 tags [ System constants [ Texts |
» General I p
~ PROFINETinterface [X150] sochronous moce
General Isochronous mode for local mod\ @ ) E
hernet addresses
o f\;uanz:d aptions ) @ﬁ;:nujs mode
I EiEES SIS T Send clock: [1.000 ms | A
Lecio redundency) -1 Application cycle: [ 1.000 ms | A
» Real time settings TilTo values: | Automatic minimum [+
b Port1 [X150 P1 R] Time Ti (read in process
» Port2 [x150 P2 R] values):
7.
$210_Application_Description » Ungrouped devices } Left [SINAMICS 5210 PN V5.2]
| Topology view [ Network view |[I¥ Device view |
dr [REmmc saomvalr] & B (42 [H Qs A [ [ Device overview |
' ¥} Module _[Rack [slot |lad..
v Left o o
» PNHO a 0X150
— - o : 1
Medule Access Point 11
E L:/ : SIEMENS telegram 105,F... 0 :; 0......
7 0 14
K ) 15
[<]u] v " e
8. Select the "Isochronous mode" checkbox in the I/O addresses: Note:
: T Properties [T lnfo_ | % Diagnostics | A correct
| General [ @ )) | System constants [ Texts | organizational block
’L«@ 1o must be selected.
Input addresses
s E In this example,
End address: |19, .
B o MC_Servo is used
Organiiation block: [1iC serco = because it is
| Process image: |FIP OB servo | automatlca”y
W e created with
I Stor adaress: [0 | technology objects.
End address: |19/ 3
[¥1s0chroncus mode
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5 Programming the application

No. Action Comments
9. Double-click "MC-Servo [OB91]" in the program block tree to open
the properties of the program block OB91.:
~ 7] 5210_aApplication_Description
ﬁb'»‘-.dd new device
gy Devices & networks
~ [[J PLC_1 [CPU 1515TF-2 PN]
I]T Device configuration
% Online & diagnostics
» [gg Software units
= ';:. Frogram blocks
K¢ Add new block
2 Main [0B1] =\
2 MCHAnterpolator [OBY @)
M MCServo [0B21] &7
= [3 Technology objects
10. Select the option "Synchronous to the bus" and then "PROFINET IO | Depending on the
System (100)" for the distributed I/O: SIMATIC controller
[ Properties [ info | Diagnostics | used, it may be
[ General | Texts | necessary to enter a
—con H Cyelo ime higher factor for the
s e cycle time in order
Sa—— e ! '
i C o) | ! @ \) | Eﬁ av0|cl1l et>§ceed|ng
) Synchronous to the bus
— Distributed li0: | FROFINETI0System (100) ‘//}"‘/é =] € Cyc € time.
send clock (ms) [1 |
Foctor: [ ]
i Application cycle (ms) |1 |
11. Save the project.
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5 Programming the application

51.2

Adding and configuring the synchronous axis of the second

SINAMICS S210

No. Action Comments
1. Add a new object by clicking "Add new object" in the project tree:
Project tree m
Devices
o
[a§
¥ | 5210_Application_Description
B Add new device
o Devices & networks
~ ([ PLC_1 [CPU 1515TF-2 PN]
IIY Device cenfiguration
% Online & diagnostics
3 rﬁm Software units
» rﬁ: Frogram blocks Y
« [4 Technclogy objects @
& Add new ohject
» External source files
[ PR
2. Select the entry "TO_SynchronousAxis" in the "Motion Control" list:
Add new ohject s
Mame:
|S)T|chmnuus,~‘-.)dsj |
ey | e e
"‘ . N F—
2 TO_Speedins
4 TO_PositioningAxis () Manual
Mation Contral 4 TO_Synchronousfxds V4.0 (&) Automatic
4 TO_ExternalEncoder V4.0
4 TO_OutputCam V4.0 Description:
|\: B TO_CamTrack V4.0 The "Synchronous axis™
- (TO_SynchronousAxs) technology object
4 TO_Measuringlnput T contains all functions of the *Fositioning
. 2 T0_Cam V4.0 axis” technology object. In addition, the
2/ TO_Kinematics V4.0 “synchronous axs” technology object can
= h follow the position change of a leading axis.
Both positioning axes and synchronous axes
r can be used as leading axes.
E Note: The use of technology objects
affects the temporal behavior of other
SIMATIC Ident CPU execution levels, including the
F-program.
Counting and
measurernent &1 i =l
» | Additional information @ )
| —€)
[w) Add new and open r oK 7 Cancel
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5 Programming the application

the picture of the S210 PN:

[ Properties | "}Info_|[%] Diagnostics |
| General | 10tags | Systemconstants | Texts |
» General — a
> \
~ PROFINETinterface [X150] sochronous moce E
General Isochronous mode for local moc) )
Ethernet addresses {
=4
~ Advanced options @ ) [¥/Fochronous mode
e send clock: [1.000 ms | A
Media redundanc,
Application cycle: [1.000 ms | A
» Real time settings W TiTo values: | Auternatic minimum [+
» Port1[X150P1R] Time Ti {read in process
» Port2 [X150 P2 R] vales): (0125 ms[%]
Identification & Maintenance Intervals: (0125 ms |

No. Action Comments
3. Under "Hardware interface" for the axis, enter "PROFIdrive" as "Drive | Note: When a new
type". Select the desired SINAMICS S210 drive as "Drive", in this object is
example the drive is "Right": successfully
e — added, the object
; . | node is added to
g o the device tree and
g the configuration
é = for this newly
N added axis is
opened.
1
Drive: t - O
Drive: ) ¥ pevice c |
~ [ PLC_1 [CPU 1515TF-2 PH]
» [l Local modul=g
~ i PROFINE; m (100)
I -t
Wrgh”
[ Show all modules v
4. Under "Leading value interconnections", add the positioning axis
that is to serve as the leading value:
§210_Application_Description » PLC_1[CPU 1515TF-2 PN] » Technology objects » SynchronousAxis_1 [DB2]
Func!
=S
A 9| onting e
Drive (] \
Encoder ‘, ] Passible leading values @ ) Type of coupling
Data exchange with the dri ) (] — [EE ~ [ Setpaint =
R S HEEAAERE @‘ 02 75 p =
b Extended parameters (]
Note When configuring the SINAMICS S210 PN via Startdrive, the isochronous mode
is already preset. Continue with step 7.
If the drive was configured via GSDML, the isochronous mode must now be set.
No. Action Comments
5. Make sure that "Isochronous mode" is selected by double-clicking on
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5 Programming the application

No. Action Comments
6. Open and check the properties of the configured telegram in the
device overview:
/\ |G Properties [ iInfo ®)] % Diagnostics
| General [ { @ )i System constants [ Texds |
» General 1) "o
110 addresses a
Input addresses
Statoderess: [24 ) E—
End address: |33/
I [@f1sochronous mode
i 0 block: [MC-Serve ..
| Process image: |PIP OB Senvo =
Output addresses
Start address: |20
End address: |33/ 3
[WiTsochronous mode
7. Save the project.
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5 Programming the application

5.2

5.2.1

Table 5-1

Creating the S7 program

The structure of the S7 program and the motion control instructions are used as

shown in the section 3.1. Follow the steps in the table below for each drive.

Programming the positioning axis (master axis)

No.

Action

Comments

1.

Add a function block to the program, name it "MotionControl_Pos"
and confirm with "OK":
¥ ] 5210 _Application_Description
ﬁb'r\dd new device
ﬁﬂh Devices & networks
- [[J PLC_1 [CPU 1515TF-2 PN]
uf Device configuration
% Online & diagnostics
» rﬁﬂ Software units w0\
= ';:. Program blocks @
& Add newblock 7=
4 Main [OB1]
2 MCdnterpolator [0B92]
2 MC-Servo [0B91]

'Add new block [X
Mame:
[ MotionControl_Pos 27— |

Language: o [+
B
Organization () Manual
block
(®) Automatic

~=)

o]

Description:

FB

Functicn block

i

Function

Data block

—— Mmore...
> ‘ Additional information @

o L0

Functicn blocks are code blocks that store their values permanently in instance data blocks,
so that they remain available after the block has been executed.

[w) Add new and open E Cancel ‘

In the InOut area of the block interface add a variable "Master" of
data type "TO_PositioningAxis":

$210_Application_Description » PLC_1 [CPU 1515TF-2 PN] » Program blocks » MotionControl_Pos [FB1]

i e s L, SR =P8 g8
MotionControl_Pos

MName Data type
<@ ~ Input

= <Add news E E
< v Output

= <Add new>
4] ~ InOut
4] = » Master
S U

i @B =l g &G

Default value Retain Accessible f.. Writa... Visiblein ...

TO_FositioningAuxis

N kW =
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5 Programming the application

No. Action Comments
3. Go to the "Technology" palette in the "Instructions” task card and
open the "Motion Control" folder:
Options I
TN
? ‘Favorites @ <§_
D—\=
? ‘Basic instructions 2
» ‘Extended instructions |
v ‘ Technology E
Mame Version :
» L Counting and measurem... V4.0 E"
» [7] PID Control )1 1=
~ [] Motion Control 4.0 -
& MC_Fower /“’. _%(
3 MC_Reset V4.0 ‘ﬂn_.l'
2 MC_Home V4.0 -3
B MC_Halt V4.0 | ]
& MC_MoveAbsolute V410 E
3 MC_MoveRelative V4.0 o
& MC_MoveVelocity V4.0 5
& MC_Movelag V4.0 E
2 MC_MoveSuperimpos... V4.0
4 MC_SetSensor V4.0 —
» [7] Measuring input, out...
» 71 swnchronous mation
4. Use multi-instances to add the required instructions to the function Note: In this
block: example, the
Call options X TOHOW'nQ
e instructions are
Multiple instance
used:
F Mame in the interface =
) DB Ifyou call the function block as a multi-instance, it saves its MC_Power
.5'”9|E data in the instance data block of the calling function block and |ati
Instance not in its own instance data block. This allows you to MC_MoveRelative
concentrate the instance data in a single block and to get by MC_Movelog
with fewer instance data blocks in your program. -
MC_Halt
) MC_Reset
30 -
=Y
Iulti
instance
-PF-P
DB
Farameter
instance
mare... :@ )
oK 1 | Cancel
5. Program all blocks as follows:
¥  Network 1: Enable Master
Comment
#MC_POWER_
Instance
MC_POWER
[a[%]
EN ENO
#Master — fxjs Status —iElze
fal:e — Enable Busy —ifalze
StarthMode Error —i
0 — StopMode Errorld — 1650
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5 Programming the application

#haster fods

— Execute Busy — &
0.0 — Distance CommandAbort
1.0 - ed —if
0 — velocity
0 - Error —1 7
0 — Acceleration Sy ot
0 - Errorid G0
v Deceleration
0— Jerk
Network 3: Jog axis
FMC_MOVEIOG_
Instance
MC_MOVEIOG
[
ENO

— JogBackward
Velocity

Invelocity — 2z

Busy —ifa

CommandAbort

ed —i°

- Error =
Acceleration
- Errorid
Deceleration
Jerk
PositionControll
true — ed
Network 4: Stop axis
FMC_HALT_
Instance
MC_HALT
&%)
Ell ENO
#Master Aods Done —ifals
false — Execute Busy — @
0 — Deceleration CommandAbort
0 ed —f
- Jerk )
AbortAccelerati Error —i@lze
alse —ion Errorld
Network 5:  Acknowledge alarms
#MC_RESET_
Instance
MC_RESET
&%)
ENO
Done —ifalze
Busy —ifalse
CommandAbort
ed —ifElze
Error — 2
Errorld 1650

No. Action Comments
Network 2: Relative Positioning
#MC_
MOVERELATIVE_
Instance
MC_MOVERELATIVE

][5

EN ENO
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5 Programming the application

5.2.2

Programming the synchronous axis (slave axis)

Table 5-2
No. Action Comments
1. Add a function block to the program, name it "MotionControl_Sync"

and confirm with "OK":
Add new BIock S

Name:

[ MotionControl_Sync 22— = |

angusge: (w0 [v]
E number.
B [<]
Organization () Manual
block .
oc () Automatic

P @ )
% 1 JDESEVipUDI’L‘

X Function blocks are code blocks that store theirvalues permanentlyin instance data blocks,
Function block so that theyremain available afrer the block has been executed.

=

Function

Data block

| S more...
» | Additional information @

o O

[ Add new and open ! Cancel

In the InOut area of the block interface add the following variables

e "Master" of data type "TO_PositioningAxis"

e "Slave" of data type "TO_SynchronousAxis":
$210_Application_Description » PLC_1 [CPU 1515TF-2 PN] » Program blocks » MotionControl_Sync [FB2]

jeEEaB el qd &7 §

I({i K§ —Ek :'g .‘) E E
MotionControl_Sync

Name Data type Default value Retain Accessible f.. Writa.  Visiblein .
1 <@ ~ Input
2 . <Add news E =
3 4@ v OQutput
4 = —add
5 4] ™ InOut
6 |4 = » Master TO_FositioningAuxds
7 4] = » Slave TO_Synchronous Axis
8 |4 - Swuc
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5 Programming the application

No. Action Comments
3. Go to the "Technology" palette in the "Instructions” task card and
open the "Motion Control" folder:
Options "%
TN
? ‘Favorites @ ﬁ_
D—\2
? ‘Basic instructions 2
> ‘Extended instructions |
v ‘ Technology E
Mame Version :
» Z Counting and measurem... V4.0 E"
» [7] PID Control )1 1=
~ [] Motion Control 4.0 -
& MC_Fower /“’.0 _%(
3 MC_Reset V4.0 ‘ﬂn_.l'
2 MC_Home V4.0 -3
& MC_Halt V4.0 | ]
& MC_MoveAbsolute V410 E
3 MC_MoveRelative V4.0 o
& MC_MoveVelocity V4.0 5
& MC_Movelag V4.0 E
2 MC_MoveSuperimpos... V4.0
4 MC_SetSensor V4.0 —
» [7] Measuring input, out...
» 71 swnchronous mation
4. Add instructions to the function block using multi-instances of
MC_Power, MC_Gearln, MC_Reset, and MC_Halt:
Call' options X
Multiple instance
E Mame in the interface =
) B Ifyou call the function block as a multi-instance, it saves its
. single data in the instance data block of the calling function block and
Instance not in its own instance data block. This allows you to
concentrate the instance data in & single block and to get by
with fewer instance data blocks in your program.
= (5,
=Y
Multi
instance
-»ﬁ-»
B
Parameter
instance
more... :@ )
oK 1 | Cancel
5. Program all blocks as follows:
¥  Network 1: Enable Slave
Comment
#MC_POWER_
Instance
MC_POWER
YA
EN ENO
#5lave Bxis Status —i 2 lze
falze — Enable Busy —8lse
StartMode Error —i
0 — StopMode Errorld
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No. Action Comments
¥  Network 2: Gearin
FMC_GEARIN_
Instance
MC_GEARIN
&%)
=l ENO
#Master — Master InGear —ifalse
#5lave — slave Busy —ifals
falze = Execute CommandAbort
N ed —ifElze
RatioMumerator
RatioDenomina Error —
g Errorld
0 — Acceleration
0 — Deceleration
0— Jerk
*  MNetwork 3: Acknowledge alarms
FMC_RESET_
Instance
MC_RESET
&%)
=l ENO
#Slave Bods Done —if
false — Execute Busy —i'z
false — Restart CommandAbort
ed —if
Error —17
Errorld
¥  Network 4: Stop axis
FMC_HALT_
Instance
MC_HALT
=%
L ENO
#5lave — fads Done —ifalse
false — Execute Busy —tfals
Deceleration CommandAbort
ed —fEl:
Jerk .
AbortAccelerati Error —
T Errorld
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5 Programming the application

5.2.3 Programming of the cyclic OB

Tabelle 5-3

Nr.

6. Open the cyclic OB "Main [OB1]":
« [ PLC_1 [CPU 1515TF-2 PN]
Y Device configuration
% Online & diagnostics
+ [5@ Software units
~ |5 Program blocks
E* Add new block
48 Main [OB1]
& MCAnterpolator [0B92]
2B MCServo [OB91]
4 MotionControl_Fos [FB1]
48 MotionControl_Sync [FB2]

7. Add the blocks "MotionControl_Pos" and "MotionControl_Sync"
via drag & drop into the cyclic OB:

» |8 Software units )
= [l Program blacks - 7Blockt|tle: Msin Program Sweep (Cycle)
I Add new block Comment

4 Main [0B1]

. - Network 1:
=& MCinterpolator [0B92] -
2 MCServo [OB91] e
3& MotionControl_Pos [FB1]

38 WotionControl_Sync [FB2]
b g System blocks

» [ Technology objects

] External source files
» [3 PLCtage

8. Connect the technology objects to the input parameters of the
blocks:
%/ Online & diagnostics ~ €3 Network 1: Control master axis
» @ Software units Cormmment
~ gl Program blocks
& Add new block wons
48 Vain [0B1] 3 “MotionControl_
& MCinterpolator [0892] 5 Pos_DB"
B MCServo [0891] YFB1
4 MotionControl_Pos [FB1] "MotionControl_Pos™
4 MotionControl_Sync [FB2] &N ENO
@ MotionControl_Pos_DB [DB3] WPositioning s 1 [DE Waster
@ MotionControl_Sync_DB [DB4]
b 5 System blocks /
~ L4 Technology objects
R ~  Network2: Control slave asis
» 3 Synchronous s _1 [DB2]
» External source files %WBa
» L3 PLCtags \/ “MotionContral_
» Ll PLC data types Sync_DB”
» [E Watch and force tables e
» [ig Online backups “MotionControl_Sync™
b [ Traces EN ENO

Save the project and download it into the S7-1500 CPU.
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524 Watch table
In this example, the following watch table is used to monitor and operate the drives.

Watch table of the left drive (master axis)

Figure 5-1

210_Application_Description » PLC_1 [CPU 5TF-2 PN] » Watch and force tables *

S5 = SRR R
i Mame Address | Display format | Monitor value Modify value Vi

1 1l MC_POWER (MASTER)
2 “MotionCaontrol_Pos_DB".MC_POWER_Instance Enable Bool
3 *MotionControl_Pos_DB".MC_POWER_Instance.Status Bool
4 “MotionControl_Pos_DB".MC_POWER_Instance Busy Bool
5 “MotionControl_Pos_DB".MC_POWER_Instance Error Bool
6
7 | il MC_MOVERELATIVE (MASTER)
8 *MotionControl_Pos_DB".MC_MOVERELATIVE_Instance.Execute Bool
9 “MotionControl_Pos_DB".MC_MOVERELATIVE_Instance Distance Flaating-poi... 1000.0 @ 1
10 "MotionControl_Pos_DB".MC_MOVERELATIVE_Instance Velocity Floating-poi... 50.0 E 1
11 “MotionControl_Pos_DB".MC_MOVERELATIVE_Instance.Done Bool
12 “MotionControl_Pos_DB" MC_MOVERELATIVE_Instance Busy Bool
13 “MotionControl_Pos_DB".MC_MOVERELATIVE_Instance.CommandAborted Bool
14 “MotionControl_Pos_DB".MC_MOVERELATIVE_Instance.Error Bool
15
16 | If MC_MOVEJOG (MASTER}
17 “MotionControl_Pos_DB" MC_MOVEJOG_Instance JogForward Bool
18 “MotionControl_Pos_DB".MC_MOVEIOG_Instance JogBackward Bool
19 “MotionControl_Pos_DBE".MC_MOVEIOG_Instance Velocity Flaating-poi... 50.0 D
20
21 | Il MC_HALT (MASTER)
22 “MotionContral_Pos_DB".MC_HALT_Instance Execute Bool
23 *MotionControl_Pos_DB".MC_HALT Instance.Done Bool
24
25| ii MC_RESET (MASTER)
26 “MotionControl_Pos_DB".MC_RESET_Instance.Execute Bool
27 “MotionContral_Pos_DB" MC_RESET_Instance Restart Bool
28 *MotionControl_Pos_DB".MC_RESET Instance.Done Bool
29 “MotionControl_Pos_DB".MC_RESET_Instance.Busy Bool
30 “MotionControl_Pos_DB".MC_RESET_Instance.CommandAborted Bool
31 “MotionControl_Pos_DB".MC_RESET_Instance.Error Bool
32

Watch table of the right drive (slave axis)
Figure 5-2

5TF-2 PN] » Watch and force tables » $210_Operation

i Name Address | Display format | Monitor value Modify value b
35 | if MC_POWER (SLAVE)
36 “MotionControl_Sync_DB*.MC_POWER_Instance.Enable Bool
37 “MotionControl_Sync_DB" MC_POWER_Instance Status Bool
38 "MotionControl_Sync_DB".MC_FOWER_Instance Busy Bool
39 “MotionControl_Sync_DB* MC_POWER_Instance Error Bool
40
41 | Il MC_GEARIN (SLAVE}
42 "MotionControl_Sync_DB" MC_GEARIN_Instance Execute Bool FALSE
43 "MotionControl_Sync_DB".MC_GEARIN_Instance.RatioNumerator DEC+H- 1
44 “MotionControl_Sync_DB* MC_GEARIN_Instance RatioDenominator DEC+i- 1
45 “MotionControl_Sync_DB" .MC_GEARIN_Instance.InGear Bool FALSE
46 “MotionControl_Sync_DB".MC_GEARIN_Instance.Busy Bool FALSE
47 “MotionControl_Sync_DB" MC_GEARIN_Instance Error Bool FALSE
48
49 | i MC_RESET (SLAVE})
50 “MotionControl_Sync_DB" MC_RESET Instance Execute Bool FALSE
51 “MotionControl_Sync_DB".MC_RESET_Instance.Restart Bool FALSE
52 “MotionControl_Sync_DB" MC_RESET Instance Done Bool FALSE
53 "MotionControl_Sync_DB".MC_RESET Instance.Busy Bool FALSE
54 “MotionControl_Sync_DB* MC_RESET_Instance CommandAborted Bool FALSE
55 “MotionControl_Sync_DB" MC_RESET Instance.Error Bool FALSE
56
57| ii MC_HALT (SLAVE)
58 "MotionControl_Sync_DB".MC_HALT Instance.Execute Bool FALSE
59 “MotionControl_Sync_DB® MC_HALT_Instance Done Bool FALSE
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6 Operating examples

6
6.1

6.1.1

Operating examples

Scenario: Only positioning the master drive

Relative positioning

Table 6-1
No. Action Comments
1. Go online and select in the monitoring table "Monitor all": Note: After you
select this option,
,@L the color of the
# & b 7 % B [TA "Monitor value"
e column changes to
1 1i MC_POWER (MASTER)
orange.
2. Activate the drive "Left" with MC_Power by right-clicking on the value

and selecting "Modify to 1".

ii MC_POWER (MASTER)

*WMotionControl_Pos_DB".MC_FOVER_Igstance.Enabl

_—orontorte fos 0P AR [ T O  Medifyte 0 Cerl+F3
MotionControl_Pos_DB".MC_POWER_In! Dus omitoral cor Whditreo 1 ==
*otionCentrol_Pos_DB* MC_POWER_Ir| y [] monitar a 1l £, Modify now B) iro
z = 9% Monitor now 1 Modifynow e
MotionControl_Pos_DB"_MC_POWER_In: or | 1 7 " i Fo

= Insert row Cirl+Enter &J .
i MC_MOVERELATIVE (MASTER) =¥ Add row Altslns

Key combinations can be used to speed up the process.
Ctrl+F3: Modify to 0

Ctrl+F2: Modify to 1

Shift+F9: Modify now

Write the desired value in the field "Modify value" for "Distance" [mm]
and "Velocity" [mm/s]:

i MC_MOVERELATIVE (MASTER)

*MotionControl_Pos_DB".MC_MOVERELATIVE Instance.Execute Bool [ FALSE
*MotienControl_Pos_DB".MC_MOVERELATIVE_Instance.Distance Floating-... [+] 0.0 1000.0]
*MotionControl_Pos_DB".MC_MOVERELATIVE_Instance Velocity Floating-poi.. 1.0 50.0
*MotionControl_Pos_DB® MC_MOVERELATIVE Instance Done Bool [E FaLsE
*MotionControl_Pos_DB".MC_MOVERELATIVE_Instance.Busy Bool [E FALSE A
4, Right-click the value and select "Modify now":
—_
1000.0 Wodify Modifyto 0 Crrl+F3
s0.0 5
EMonitorall 5 Modify to 1 Ctr|+F
5% Monitar now A iy |-.u.- . Shift+F9
Fo Modifywith trigger  CrleShifteFo
L " .
=F Insert row # Enable peripheral outputs
_*‘? Add row
M ocur Crrlex
5| Copy Ctrl+C
| Paste Crrl+
¥ Delete Del
Rename F2
¢ Cross-references F11
_}(J Cross-reference information  Shift+F11
ﬂ‘y Expanded Mode
5. Perform the operation with the command "Modify to 1"
1 MC_MOVERELATIVE (MASTER)
*MotionCantrol_Pos_DE” MC_MOVERELATIVE_Instance Execute Boal RUE
“MotionControl_Pos_DB".MC_MOVERELATIVE_Instance Distance Floating-poi... S .000.0
“MotianControl_Pos_DB" MC_MOVERELATIVE_Instance Velacity Floating-poi_.  50.0 500
*MotionControl_Pos_DE" MC_MOVERELATIVE_Instance Done Boal = TRUE
6. After the task is complete, set the command back to "FALSE".
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6.2 Scenario: Master and slave drive together

6.2.1 Relative positioning

Table 6-2

No. Action Comments

1. Go online and select in the monitoring table "Monitor all":

b

@ gl A48 [TF

i Name
i MC_POVER (MASTER)

2. Activate the master and slave drives with MC_Power by right-clicking
on the value and selecting "Modify to 1".

Il MC_POVVER (MAS TER)

*MotienControl_Fos_DB".MC_FOWER_Instance.Enable Bool [ TRUE TRUE
*otionControl_Pos_DB".MC_POWER_Instance Status Bool [E TRUE
“MotienControl_Pos_DB".MC_POWER_Instance.Busy Bool [ TRUE
*otienControl_Pos_DB".MC_POVER_Instance Error gool [ FALSE

Il MC_POVVER (SLAVE)

*MotienControl_Sync_DB®.MC_POWER_Instance.Enable Boal @ TRUE TRUE
“MotionControl_Sync_DB" MC_POWER_Instance Status Bool =] TRUE
“MotionControl_Sync_DB".MC_POVER_Instance.Busy Bool [ TRUE
*MotionControl_Sync_DB" MC_POWER _Instance Error Bool [ FALSE
o H H 3 " ",
3. Activate the synchronization task by setting the command to "TRUE":
Il MC_GEARIN (SLAVE)
'Mounniumru\j)n[iDB',MCiﬁE»‘-.RINJnstan(E,ExEcutE Bool @ RUE TRUE
“MatienControl_Sync_DB".MC_GEARIN_Instance RatioNumerator DEC+H- 1
*MotionControl_Sync_DB" MC_GEARIN_Instance RatioDenominator DEC+- 1
“MotionCaontrol_Sync_DB" MC_GEARIN_Instance InGear Bool [ TRUE
*MotionControl_Sync_DB™.MC_GEARIN_Instance Busy Bool [ TRUE
'MGUDHCDHUDLS)'HQDB',MCiﬁE»'-.RINJnstaHcE,Ermr Bool [@ FALSE
4. Enter the desired value in the "Distance" [mm] and "Velocity" [mm/s]

fields, then select "Modify now":

Il MC_MOVERELATIVE (MASTER)

*MotionControl_Pos_DB" MC_MOVERELATIVE_Instance Execute Bool [ FALSE FALSE
“MotionControl_Pos_DB".MC_MOVERELATIVE_Instance Distance Floating-poi... 1000.0 1000.0
*MotienControl_Pos_DB®.MC_MOVERELATIVE_Instance Velocity Floating-poi.. 50.0 500
“MotionControl_Pos_DB" MC_MOVERELATIVE_Instance Done Bool [ FALSE
“MotionControl_Pos_DB".MC_MOVERELATIVE_Instance Busy Bool O FALSE

*MotionControl_Pos_DB* MC_MOVERELATIVE_Instance CommandAborted Bool [ FALSE
“MotionControl_Pos_DBE".MC_MOVERELATIVE_|nstance.Error Bool @ FALSE

5. Execute the MC_MoveRelative command by setting the command to

"TRUE™

Il MC_MOVERELATIVE (MASTER)

“MotionControl_Pos_DB" MC_MOVERELATIVE_|nstance Execute Bool [ TRUE TRUE
“MatienControl_Pos_DB".MC_MOVERELATIVE_Instance Distance Floating-poi... 1000.0 1000.0
*MotionControl_Pos_DB" .MC_MOVERELATIVE Insta nce,\ie\u(\ty F\uating-pm,,, 500 500
“MotionControl_Pos_DB".MC_MOVERELATIVE_|nstance.Done Bool O FALSE
*MotionControl_Pos_DB" MC_MOVERELATIVE_Instance Busy Bool =] TRUE
“MotionControl_Pos_DB" MC_MOVERELATIVE_Instance CommandAborted Bool @ FALSE
*MotionControl_Pos_DB".MC_MOVERELATIVE_|nstance.Error Bool [ FALSE

6. After the task is complete, set the command back to "FALSE".
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6.2.2 JOG function (jogging)

Table 6-3

No. Action Comments
1. Go online and select in the monitoring table "Monitor all":
w2 @k s a2 E’f N
i Mame

Ii MC_POWER (MASTER)

2. Activate the master and slave drives with MC_Power by right-clicking
on the value and selecting "Modify to 1".

Il MC_POWER (MASTER)

*MotienControl_Pos_DB".MC_POWER_Instance.Enable Bool = TRUE TRUE
*NotienControl_Pos_DB™.MC_POWER_Instance Status gool [E TRUE
*MotienControl_Pos_DB".MC_POWER_Instance Busy Bool = TRUE
*MotienControl_Pos_DB".MC_FOWER Instance Error gool [ FALSE

Il MC_POWVIER (SLAVE)

*MotionControl_Sync_DB" MC_POVIER_Instance Enable Bool =] TRUE TRUE
“MotionCantrol_Sync_DB" MC_POWER_Instance Status Bool [ TRUE
*MotionControl_Sync_DB".MC_POVIER_Instance .Busy Bool [ TRUE
“MotionControl_Sync_DB" MC_POWER_Instance Error Bool [ FALSE

3. Activate the synchronization task by setting the command to

"TRUE™

I MC_GEARIN (SLAVE)

*MotionControl_Sync_DB".MC_GEARIN_Instance Exscute Bool @ RUE TRUE
*MotionControl_Sync_DB" MC_GEARIN_Instance RatioNumerator DEC+- 1
“MotionControl_Sync_DB" MC_GEARIN_Instance RatioDenominator DEC+H- 1
*MotionControl_Sync_DB".MC_GEARIN_Instance.InGear Bool @ RUE
*MotionControl_Sync_DB" MC_GEARIN_Instance Busy Bool =] TRUE
*MotionControl_Sync_DB".MC_GEARIN_Instance.Error Bool @ FALSE

4. Write the desired speed value in the velocity field [mm/s], then

select "Modify now":

i MC_MOVEJOG (MASTER}
*MotionCentrol_Pos_DE" MC_MOVEJOG_Instance JogForward Bool [ FaLSE
*MotionControl_Pos_DB" MC_MOVEJOG_Instance JogBackward Bool [ FALSE
“MotionControl_Pos_DB” MC_MOVEJOG_Instance Velocity 50.0

Floating-.. [+] 1000

5. To start the JOG task with "JogForward" or "JogBackward", set | Note: The JOG

one of the commands to "TRUE": mode (jog) can only
J ME_MOVEIOG (MASTER) be activated in
*MotionControl_Pos_DB".MC_MOVEIOG_Instance JogForward Bocl [H TRUE TRUE
*MotionControl_Pos_DB"_MC_MOVEJOG_Instance JogBackward Boal [ FaLSE fOrWard or reverse
“MotionControl_Fos_DB".MC_MOVEIOG_Instance Velacity Floating-poi.. 50.0 50.0 direction.

6. To stop both drives, set the command to "FALSE":

I MC_MOVEJOG (MASTER)

*MotionControl_Pos_DB".MC_MOVEIOG_lnstance JogForward Bool [ FALSE FALSE
“MotionControl_Pos_DB"_MC_MOVEIOG_Instance JogBackward Boaol [@ FaLSE
*MotionControl_Pos_DB".MC_MOVEIOG_lnstance.Velocity Floating-poi... |50.0 50.0
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7 Appendix

7 Appendix

7.1 Motion Control Instructions

The following table shows the motion control instructions and their functionalities

supported by technology objects.

Table 7-1

Technology objects

. . Speed axis Positioning axis i
MC Instruction / FB Function P ! ) ! I_ _' g XI_ Synchronous axis
(TO_SpeedAxis) | (TO_PositioningAxis) (TO_SynchronousAxis)
MC_Power Activate / dea(_:tlvate X X X
technology objects
Reference technology
MC_Home objects, set reference - X X
point
Moving the axis in jog
MC_MoveJog mode X X X
. Move axis with
MC_MoveVelocity predefined speed X X X
MC_MoveRelative Relatl\_/e positioning of ) X X
the axis
Absolute positioning
MC_MoveAbsolute of the axis - X X
MC_MoveSuperimposed Position axis - X X
overlapping
MC_Gearln Start synchronization - -
MC_Halt Stop axis X X
MC_TorqueLimiting Limiting torque with X X X
- torque reduction
Acknowledge
MC_Reset warnings, restart X X X
technology objects
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7 Appendix

7.2

Loading this application example into the PLC

Table 7-2
No. Action Comments
1. Get the project "109749795_Conf_PosAxis_SynAxis_S210_S7-
1500_PROJ.zip" available as a ZIP file and save it in a local directory.
2. Double-click the .ap15_1 file in the project folder you just retrieved to
open the project in TIA Portal:
MName - Date moedified Type Size
AdditionalFiles 25022019 14:21 File folder
™ 25.02.2019 15:10 File folder
Logs 25.02.201913:48 File folder
System 01.03.2019 11:15 File folder
™P 25.02.201915:09 File folder
UserFiles 25.02.201913:48 File folder
XRef 25.02.2019 15:08 File folder
I 5210_Application_Description.apl5_1 25.02201915:10 Siemens TIA Porta.. g KB
|| 5210_Application_Description.info 01.03.201911:15 INFQ File 1KB
3. When TIA Portal is opened in the Portal view, go down left to switch
to the Project view:
@) User interface language
» Project view Opened project: C:\Users\Siemens\Desktop\5210_Application_Description
4. Compile the project: 1) Select the S7
TIA Siemens - C:\Users\Siemens\Desktop\5210_Application_Description\s210_Application_Description controller in the
Project Edit View Insert Online Options Tools Window Help prOJECt tree.
G (] saveproject 3 M 225 (2 X D)2 2 5N G R & Goonline ¥ Go offline
@ )
Project tree 2) Load the project
Devices into the controller.
¥ | ] 5210_Application_Description
B Add new device \
i Devices & netwaorks @ )
~ @PC1[cPUISISTF2EN] &~ ©
IIY Device configuration
ﬂ Online & diagnestics
5. Load the device into the SIMATIC controller: 1) Select the S7
T8 Siemens - C:\Users\Siemens\Desktop\S210_Application_Description\S210_Application_Description controller in the
Project Edit View Insert Online Options Tools Window Help prOJeCt tree.
% (H ] saveproject S ¥ = 5 X O @ ) MG A 3§ coonline i Gooffline
N2
Project tree 2) Load the project
Devices into the controller.
¥ | ] 5210_Application_Description
B Add new device \
i Devices & netwarks @ )
v Imec i[cruisisEam] 77—
IIY Device configuration
%/ Online & disgnostics
6. The application is now ready for operation, as described in section 6.
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8 Links and Literature

8 Links and Literature

Table 8-1

Topic

\1\ Siemens Industry Online Support
https://support.industry.siemens.com

\2\ Article download page
https://support.industry.siemens.com/cs/ww/de/view/109749795

\3\ Function manual SIMATIC S7-1500
S7-1500 Motion Control V4.0 in TIA PORTAL V15
https://support.industry.siemens.com/cs/ww/en/view/109749262

\4\ Commissioning manual for SINAMICS S210
https://support.industry.siemens.com/cs/ww/en/view/109744577

\5\ Download page SINAMICS Startdrive 15.1
https://support.industry.siemens.com/cs/ww/en/view/109760845

\6\ Download SINAMICS S210 Firmware
https://support.industry.siemens.com/cs/ww/en/view/109744577

9 Version history

Table 9-1
Version Date Changes
V1.0.0 08/2017 Initial version
V1.1.0 04/2018 Figure 1-1 and text passages updated
V1.2.0 03/2019 Configurating S210PN with Startdrive
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