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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 
informa-
tion 

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 only 
form one element of such a concept. 
Customer is responsible to prevent unauthorized access to its plants, systems, 
machines and networks. Systems, machines and components should only be 
connected to the enterprise network or the internet if and to the extent necessary 
and with appropriate security measures (e.g. use of firewalls and network 
segmentation) in place.  
Additionally, Siemens’ guidance on appropriate security measures should be 
taken into account. For more information about industrial security, please visit 
http://www.siemens.com/industrialsecurity. 

Siemens’ products and solutions undergo continuous development to make them 
more secure. Siemens strongly recommends to apply product updates as soon 
as available and to always use the latest product versions. Use of product 
versions that are no longer supported, and failure to apply latest updates may 
increase customer’s exposure to cyber threats. 
To stay informed about product updates, subscribe to the Siemens Industrial 
Security RSS Feed under http://www.siemens.com/industrialsecurity. 

 

http://www.siemens.com/industrialsecurity
http://www.siemens.com/industrialsecurity
http://www.siemens.com/industrialsecurity
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1 Task and Solution 

1.1 Introduction 

SIMATIC S7-1500 CPUs support the connection of PROFIdrive-capable drives via 
PROFINET or PROFIBUS as a speed axis or positioning axis. To do this, a 
technology object communicating with the drive via defined standard telegrams is 
configured in the control program. 

In this application example, a SINAMICS G120 is operated as position-controlled 
drive. In addition to the already existing standard telegram, the following parameter 
values shall be transmitted between the controller and the drive: 

 The smoothed actual current value (parameter r27) and the encoder actual 
position value (parameter r482) which are read from the drive, 

 The variable current limit (parameter p641) which is transmitted to the 
drive. 

1.2 Solution 

By adding a telegram extension to the existing configuration, you will be able to 
exchange further parameter values between the controller and the drive. 

Figure 1-1: Existing components 

SIMATIC S7-1511-1 PN
SINAMICS G120

CU250S-2 PN

PG/PC
PROFINET / IE

Motor with

encoder

 

Advantages 

The telegram extension is a simple way of exchanging additional parameter values 
by means of cyclic communication between the controller and the drive. 

Topics not covered by this application 

Configuration, installation and function of the “Positioning axis” technology object 
are not discussed in this application example. 

Assumed knowledge 

Basic knowledge of the TIA Portal and Startdrive is assumed. 
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1.3 Hardware and software components 

1.3.1 Validity 

This application example is valid for 

 STEP 7 Professional as of V14 

 SINAMICS Startdrive as of V14 

 SINAMICS G120 CU250S-2 PN with firmware V4.7.3 

 SIMATIC S7-1511-1 PN with firmware V1.8 

1.3.2 Components used 

Hardware components 

Table 1-1: Hardware components 

Component Qty. Article number Note 

SIMATIC CPU 1511-1 
PN 

1 6ES7511-1AK00-0AB0 Alternatively, you can also use 
a different SIMATIC S7-1500 
CPU. 

SINAMICS CU250S-2 
PN Vector 

1 6SL3246-0BA22-1FA0 - 

SINAMICS PM240-2 
IP20 

1 6SL3210-1PE12-3UL1 - 

Asynchronous motor 1 1LA7060-4AB10-Z Alternatively, you can use a 
different asynchronous motor. 

HTL speed encoder 1 1xP8001-1 - 

Software components 

Table 1-2: Software components 

Component Article number Note 

STEP 7 (TIA 
Portal) V14 
Professional 

6ES7822-1..04-.. - 

SINAMICS 
Startdrive V14 

6SL3072-4EA02-
0XA0 

https://support.industry.siemens.com/cs/de/
en/view/68034568 

Example files and projects  

The table 1-3 below includes all files and projects required in this application 
example. 

Table 1-3: Example files and projects 

Component Note 

109737292_extended_communication 
_G120_v10.zip 

This zip file contains the STEP 7 V14 
project. 

109737292_extended_communication 
_G120_DOCU_v10_en.pdf 

This document 

https://support.industry.siemens.com/cs/de/en/view/68034568
https://support.industry.siemens.com/cs/de/en/view/68034568
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2 Function Principle of the Application 
Example 
The TIA Portal V14 program included in this application example is structured as 
follows: 

Figure 2-1: Program overview 

User program Data blocks

Main 

[OB1]

Motion

[FB 1]

InstMotion

[DB 10]

MC-Servo 

[OB91]

MC-

Interpolator 

[OB92]

MC_

MOVEJOG

[FB 1203]

MC_

POWER

[FB 1206]

MC_

RESET

[FB 1207]

Extended

Data

[FC1]

 

 

The program shall carry out the following two tasks: 

 Position-controlled operation of a SINAMICS drive by using the 
“Positioning axis” technology object, 

 Standardization and processing of additional drive parameters. 

 

2.1 Data exchange using the standard telegram 

In this example, the “Positioning axis” technology object uses standard telegram 3 
to communicate with the drive. Standard telegram 3 contains all parameters 
required for operating a position-controlled drive. 

 

Table 2-1: Structure of standard telegram 3 

PZD 1 PZD 2 PZD 3 PZD 4 PZD 5 PZD 6 PZD 7 PZD 8 PZD 9 

STW1 NSOLL_B STW3 G1_STW - - - - 

ZSW1 NIST_B ZSW3 G1_ZSW G1_XIST1 G1_XIST2 
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Table 2-2: Data in standard telegram 3 

Name Content 

Send telegram to the drive 

STW1 Control word 1 

NSOLL_B Speed setpoint B (32 bit) 

STW2 Control word 2 

G1_STW Encoder 1 control word 

Receive telegram from the drive 

ZSW1 Status word 1 

NIST_B Actual speed value B (32 bit) 

ZSW2 Status word 2 

G1_ZSW Encoder 1 status word 

G1_XIST1 Encoder 1 actual position value 1 

G1_XIST2 Encoder 1 actual position value 2 

You can select standard telegram 3 when configuring the drive.  

2.2 Extending the standard telegram 

2.2.1 Telegram extension 

If you want to cyclically exchange further parameter values between the controller 
and the drive for a standard telegram, it is possible to extend the telegram. This 
extension can be configured in the “Device view” of the drive. 

 

Figure 2-2: Extending the standard telegram 

 

 

When you add the telegram extension, the standard telegram used will be 
extended.  

 The value of parameter p641 (variable current limit with the 
FloatingPoint32 data type) is transmitted to the drive. For this reason, you 
have to extend the “Setpoint” by two words. 

 The value of parameter r27 (smoothed actual current value with the 
FloatingPoint32 data type) is read by the drive. This parameter value is 
transmitted in a standardized way. For this reason, you have to extend the 
“Actual value” by one word to transmit this parameter value. 

 The value of parameter r482 (encoder actual position value with the 
Unsigned32 data type) is read by the drive as well. This parameter value is 
not transmitted in a standardized way. For this reason, you have to extend 
the “Actual value” by another two words to transmit this parameter value. 

Note How to configure the telegram extension is described in chapter 3.1. 
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After extension, the number of process words (PZD) of the telegram used to 
exchange information between the drive and the controller has increased. 

 Two PZD have been added for transmitting the setpoints. 

 Three PZD have been added for transmitting the actual values. 

 

Table 2-3: Contents of the PZD words of the extended telegram 

1 2 3 4 5 6 7 8 9 10 11 12 

Standard telegram 3 
Send telegram to the drive 

Extension 
for p641 

- - - - - 

Standard telegram 3 
Receive telegram from the drive 

Extension 
for r27 

Extension 
for r482 

 

Note For a description of the PZD parameters of the SINAMICS G120 CU250S-2 PN, 
refer to the drive documentation \9\. 

https://support.industry.siemens.com/cs/de/en/view/109478829 

2.2.2 Standardization 

To ensure that a parameter value with the floating point (REAL) data type is 
transmitted in a send or receive word, you have to standardize the parameter 
value. For this, the parameter value with reference parameter settings which are 
stored in the drive will be converted. 

A SINAMICS G120 has the following relevant reference parameters: 

Table 2-4: Reference parameters 

Parameter Name Meaning 

p2000 Reference speed 
  

Reference parameter for speed and frequency 
values 

p2001 Reference voltage 
  

Reference parameter for voltage values 

p2002 Reference current 
  

Reference parameter for current values 

p2003 Reference torque 
  

Reference parameter for torque values 

p2006 Reference temperature 
  

Reference parameter for temperature values 

 

With an entry of 16384 (hexadecimal value of 4000), the parameter value 
transmitted in the send or receive word corresponds to the value stored in the 
relevant reference parameter. This means that a received hexadecimal value of 
4000 corresponds to 100 % of the reference parameter value. 

Example 

In this application example, the smoothed actual current value (parameter r27) is 
additionally transmitted from the drive to the controller. For this reason, the 
telegram regarding the actual values has been extended by one word (PZD word 
10) (see Table 2-3). 

https://support.industry.siemens.com/cs/de/en/view/109478829
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The added PZD word 10 can be accessed in the user program of the controller by 
loading the corresponding I/O address of the input word.  

To ensure that you can use in the program the actual current value of parameter 
r27 as floating point value (REAL value), the value has to be converted. To do this, 
use the following formula: 

 

𝑟27 (𝑅𝐸𝐴𝐿) =
𝑃𝑍𝐷 10 (𝑟27)

16384
∗ 𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑣𝑎𝑙𝑢𝑒 (𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟 𝑝2002) 

 

In the TIA Portal project of this application example, this calculation is carried out 
by means of the “ExtendedData” function. 

2.2.3 “ExtendedData” function 

The “ExtendedData” function is used for converting a PZD word read via an I/O 
input into the actual parameter value. 

Calling the block 

You can call the “ExtendedData” block in an organization block (OB) or in another 
function block. 

Figure 2-3: Calling the “ExtendedData” block 

 

Block parameters 

The following table lists the input and output parameter of the “ExtendedData” 
function. 

Table 2-5: Inputs and outputs of the block 

Name Type Start value Function 

Inputs 

inputPara WORD 16#0 Entering the I/O input 

referencePara REAL 0.0 Reference parameter value 

Output 

valueData REAL 0.0 Calculated parameter value 

 

Note The contents of the “ExtendedData” function are shown in chapter 3.2. 
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3 Configuration and Settings 
In this application example, additional parameters are exchanged for a position-
controlled drive between the controller and the drive by means of a telegram 
extension. For this, it is assumed that you have already configured the position-
controlled drive with the hardware listed in Table 1-1 and have put it into operation 
without any errors.  

 

Note A detailed example of positioning a SINAMICS G120 with a SIMATIC S7-1500 is 
given in the application example \4\. 

https://support.industry.siemens.com/cs/de/en/view/81666970 

3.1 Configuring the telegram extension 

The steps listed in the following table show how to configure the telegram 
extension of standard telegram 3. 

 

Table 3-1: Configuring the telegram extension 

No. Action Remark 

1.  Go to the “Device view” of the 
SINAMICS and open the “Properties” of 
the drive. 

 

2.  In the “Cyclic data exchange” tab, 
enable standard telegram 3 and enter 
the extension. 

 

3.  Open the parameter list of the drive. 

1. Go to the “Functional view”. 

2. Open the functional view of the 
“Transmit direction”. 

 

https://support.industry.siemens.com/cs/de/en/view/81666970
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No. Action Remark 

4.  When configuring the telegram 
extension, the selected telegram will be 
automatically set to “Free telegram 
configuration with BICO [999]”. 

 

 

5.  In the functional view of the “Transmit 
direction”, you can now configure 
parameter r27 “Absolute actual current 
smoothed” in the PZD word no. 10. 

 

6.  Repeat step 5 and configure parameter 
r482 “Encoder actual position value” in 
the PZD words 11 and 12. 

 

7.  In the functional view of the “Receive 
direction”, you can configure parameter 
p641 “Current limit variable” in the PZD 
words 6 and 7. 

 

8.  Save the configuration and load it into 
the drive. 
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3.2 Extending the S7 program 

To ensure that you can use the read current value of parameter r27 in the program 
as floating point number, the current value has to be converted. 

 

Table 3-2: Extending the S7 program 

No. Action Remark 

1.  Add a function to the existing control 
program. 

1. Select a function as block to be 
added. 

2. Confirm with “OK”. 

 

2.  To convert the parameter value, follow 
the following steps (see chapter 2.2.2): 

1. Convert the PZD word read via an 
I/O input into the REAL data type. 

2. Divide the PZD word (in REAL) by 
the value 16384.0 (hexadecimal 
value of 4000). 

3. Multiply the result of step 2 by the 
value of the relevant reference 
parameter (see Table 2-4). 

 

The result of this calculation is a REAL 
value that corresponds to the 
parameter value in the drive. 

 

3.  Call the function in the control program. 

 

4.  Save the program and load it into the 
controller. 

- 

 

1 

2 

3 
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4 Installation and Commissioning 

4.1 IP addresses and device names 

In the application example, the following IP addresses and device names are used. 
Subsequent changes can be made at any time. 

Table 4-1: IP addresses and device names 

Components Device name IP addresses 

SIMATIC S7-1511 PLC 192.168.0.1 

SINAMICS CU250S-2 Drive 192.168.0.2 

PG/PC - 192.168.0.200 

In this example, the network mask is 255.255.255.0 and no router is used. 

4.2 PG/PC settings 

To establish a connection between the components of the application example and 
your development system (PG/PC), you need to assign a fixed IP address to the 
network card of the PG/PC. These settings can be changed in the Control Panel of 
the PG/PC. 

 

Table 4-2: PG/PC settings 

No. Action Remark 

1.  In the Control Panel, set the PG/PC 
interface. Select “S7ONLINE 
(STEP7)” as access path of the 
application example and “TCP/IP 
-> <network card used>” as 
interface parameter assignment 
used. 

 

2.  Assign a free, fixed IP address 
192.168.0.x to the network card 
used  
(e. g. x = 200) and assign the 
subnet mask 255.255.255.0. 

With these settings, you can now 
establish a connection to the 
components of the application 
example. 

 

1 

2 
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4.3 Downloading from the project into the components 

The steps listed in the following table show how to load the individual programs of 
the application example into the components. 

 

Table 4-3: Downloading into the components 

No. Action Remark 

1.  Retrieve the following zip file into a 
local directory:  
“109737292_extended_communicat
ion_G120_v10.zip”  

- 

2.  Double-click the ap14 file in the 
project folder just retrieved in order 
to open the project in TIA Portal. 

- 

3.  As soon as the portal view of 
TIA Portal opens, go to the “Project 
view”. 

 

4.  Download the program of the 
SIMATIC controller:  

1. Select the S7 controller in the 
project tree. 

2. Load the project into the 
controller. 
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No. Action Remark 

5.  As soon as the “Extended download 
to device” dialog box opens, 
proceed as follows: 

1. Select the settings required for 
your online connection. 

2. Select the CPU. 

3. Load the configuration. 

 

6.  Keep the settings made in the “Load 
preview” and load the program. 

 

7.  Then, load the configuration of the 
drive. 

1. Select the SINAMICS drive in 
the project tree. 

2. Load the configuration into the 
drive. 

 

 

1 
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5 Operating the Application Example 
 

 

WARNING 

Make sure that no persons or system components are endangered by the 
moving drive.  

Take appropriate measures to prevent the drive from exceeding technical or 
mechanical limits. 

 

The operating and monitoring options of the application example are summarized 
in the “ControlMotion” watch table. 

1. Operating and monitoring the “MC_POWER” block 

2. Operating and monitoring the “MC_RESET” block 

3. Operating and monitoring the “MC_MOVEJOG” block 

4. List of parameters transmitted via the telegram extension 

a. The “InstMotion.statValueData” tag contains the result of the 
standardization of the “ExtendedData” function. This corresponds to the 
value of drive parameter r27. The “inputParameter482” tag contains the 
value of drive parameter r482. 

b. The “outputParameter641” tag contains the value of drive parameter p641. 
For changing the value, it is written directly to the I/O address (in this case 
output double word 10).  

 

Figure 5-1: Watch table 

 

1 

2 

3 

4 
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6 Links & Literature 
Table 6-1: Links & literature 

 Topic 

\1\ Siemens Industry Online Support 

https://support.industry.siemens.com 

\2\ Download page of the entry 
https://support.industry.siemens.com/cs/ww/en/view/109737292 

\3\ Guide for Commissioning a Position-Controlled Drive 

https://support.industry.siemens.com/cs/de/en/view/109479977 

\4\ SINAMICS G: Positioning a G110M/G120 (Startdrive) with S7-1500 (TO) via 
PROFINET/PROFIBUS with Safety Integrated and HMI 

https://support.industry.siemens.com/cs/de/en/view/81666970 

\5\ SINAMICS G: Speed Control of a G110M / G120 (Startdrive) with S7-1500 (TO) via 
PROFINET or PROFIBUS with Safety Integrated (via Terminal) and HMI 

https://support.industry.siemens.com/cs/de/en/view/78788716 

\6\ Interaction of SIMATIC control technology with SINAMICS drives 

https://support.industry.siemens.com/cs/de/en/view/60733299 

\7\ SIMATIC S7-1500 Automation System 

https://support.industry.siemens.com/cs/ww/en/view/59191792 

\8\ SIMATIC S7-1500 Motion Control Function Manual in the TIA Portal V14 

https://support.industry.siemens.com/cs/ww/en/view/109739589 

\9\ Operating Instructions for SINAMICS G120 inverter with CU250S-2 Control Units 

https://support.industry.siemens.com/cs/de/en/view/109478829 

\10\ List Manual for SINAMICS G120 inverter with CU250S-2 Control Units 

https://support.industry.siemens.com/cs/de/en/view/109477253 

 

 

7 History 
 

Table 7-1: History 

Version Date Modifications  

V1.0 03/2017 First version 
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