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Validity of Application Note 
This present Application Note is valid until a new version of the document is published. 
This and other Application Notes can be downloaded in the latest version and for free from 
www.pilz.com. For a simple search, use our content document (1002400) or the direct search 
function in the download area. 
 

The Pilz newsletter is free of charge and keeps you up-to-date on all the latest issues and trends in 
safe automation. 
 
 

Exclusion of Liability 
We have taken great care in compiling our application note. It contains information about our 
company and our products. All statements are made in accordance with the current status of 
technology and to the best of our knowledge and belief. 
While every effort has been made to ensure the information provided is accurate, we cannot accept 
liability for the accuracy and entirety of the information provided, except in the case of gross 
negligence. In particular, all information on applicable standards, safety-related classifications and 
time characteristics should be viewed as provisional. In particular it should be noted that statements 
do not have the legal quality of assurances or assured properties. 
We are grateful for any feedback on the contents. 
 

July 2022 
 

All rights to this publication are reserved by Pilz GmbH & Co. KG. 
We reserve the right to amend specifications without prior notice. Copies may be made for the user’s 
internal purposes. 
The names of products, goods and technologies used in this manual are trademarks of the 
respective companies. Please note the current information about the products, their licenses and 
registered trademarks in the documents listed in Chapter 1 Useful documentation [🕮🕮 5]. 
 
 

Industrial Security 
To secure plants, systems, machines and networks against cyberthreats it is necessary to implement 
(and continuously maintain) an overall Industrial Security concept that is state of the art. 
Perform a risk assessment in accordance with VDI/VDE 2182 or IEC 62443-3-2 and plan the security 
measures with care. If necessary, seek advice from Pilz Customer Support.  

https://www.pilz.com/
https://www.pilz.com/en-INT/search?SEARCHTERM=1002400
https://www.pilz.com/en-INT/search?
https://www.pilz.com/en-INT/search?
https://www.pilz.com/en-INT/company/news/newsletter
https://www.pilz.com/en-INT/products/industrial-security
https://www.pilz.com/en-INT/support/technical-support
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Abbreviations 
Abbreviation / term Description Source 
AN Application Note www.pilz.com > AN content (1002400) 
PNOZ Pilz E-STOP positive-guided 

(DE: Pilz NOT-AUS-Zwangsgeführt) 
www.pilz.com > PNOZ 

PSS Programmable control system 
(DE: Programmierbares Steuerungssystem) 

www.pilz.com > PSS 

PSS u2 PSSuniversal, 2nd generation www.pilz.com > PSS u2 
POU Program Organisation Unit  
NC Normally Closed   
NO Normally Open  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Definition of Symbols 
 Information that is particularly important is identified as follows: 
 

 

 

CAUTION! 
 

This refers to a hazard that can lead to a less serious or minor injury plus material 
damage, and also provides information on preventive measures that can be taken. 
 
 

 

 

 

NOTICE 
 

This describes a situation in which the product or devices could be damaged and also 
provides information on preventive measures that can be taken. 
It also highlights areas within the text that are of particular importance. 
 

 

 

 

INFORMATION 
 

This gives advice on applications and provides information on special features. 
 
 
   

https://www.pilz.com/en-INT/search#SEARCH=1002400
https://www.pilz.com/en-INT/products/relay-modules
https://www.pilz.com/en-INT/products/controllers
https://www.pilz.com/en-INT/products/controllers/i-o-systems


Contents 
 

Application Note PNOZmulti 2 - S7-1200/1500 Modbus Connection 
1006136_EN_01  │ 4/30 

 

Contents 
1 Useful documentation ........................................................................................................... 5 
1.1 Documentation from Pilz GmbH & Co. KG ..................................................................................................................... 5 
1.2 Documentation from other sources of information .................................................................................................... 5 

2 Used hardware and software ................................................................................................ 6 
2.1 Pilz products ................................................................................................................................................................................ 6 
2.2 Third-party products ................................................................................................................................................................ 6 
2.3 Structure of the application (schematic) .......................................................................................................................... 7 

3 Application description ......................................................................................................... 8 

4 Hardware configuration ........................................................................................................ 9 
4.1 Used hardware ............................................................................................................................................................................ 9 
4.1.1 Pilz devices ................................................................................................................................................................................... 9 
4.1.2 Third-party devices ................................................................................................................................................................... 9 

5 PNOZmulti 2 ........................................................................................................................... 9 
5.1 Modbus Data .............................................................................................................................................................................. 9 

6 Siemens S7-1200/1500 ........................................................................................................ 11 
6.1 Example project ........................................................................................................................................................................ 11 
6.2 FB1 “ModbusClient” ............................................................................................................................................................... 12 
6.2.1 Configuring DB100/101 “connection data” .................................................................................................................. 14 
6.2.2 Request Modbus Data ........................................................................................................................................................... 19 
6.2.3 DB4 HoldingRegisterRead ................................................................................................................................................... 22 
6.2.4 Updating the data areas ....................................................................................................................................................... 23 
6.3 PNOZmulti .................................................................................................................................................................................. 24 
6.3.1 PNOZmulti Configuration .................................................................................................................................................... 24 
6.3.2 PNOZmulti Download ........................................................................................................................................................... 27 

7 Table of figures .................................................................................................................... 29 
 
 
  



Useful documentation 
 

Application Note PNOZmulti 2 - S7-1200/1500 Modbus Connection 
1006136_EN_01  │ 5/30 

 

1 Useful documentation 
Reading the documentation listed below is necessary for understanding this Application Note. 
The availability of the software used and its safe handling are also presupposed for the user. 
 

 
1.1 Documentation from Pilz GmbH & Co. KG 

No. Description Item No. /Download 
1 Pilz international homepage, download section www.pilz.com 
2 PNOZmulti 2 Communication Interfaces 1002971-EN-XX 

 
3 Technical Catalogue PNOZmulti 

 
1001153-EN-XX 
 

4 Operating Manual PNOZ m B1 
 

1003790-EN-XX 

 

 
1.2 Documentation from other sources of information 

No. Description Item No. / Download 
1 SIMATIC Industrie Software 

SIMATIC Safety - Configuring and Programming 
Programming and Operating Manual 

A5E02714439-AL; 05/2021 
support.industry.siemens.com > 
54110126 

2 Application Example: How do you program and parameterize Modbus/TCP 
communication between S7-1500 CPUs and S7-1200 CPUs? 

08/2019 
support.industry.siemens.com > 
102020340 

3   
4   

 
 
  

https://www.pilz.com/
https://support.industry.siemens.com/cs/document/54110126/simatic-industrie-software-simatic-safety-projektieren-und-programmieren?dti=0&pnid=14339&lc=de-WW
https://support.industry.siemens.com/cs/document/54110126/simatic-industrie-software-simatic-safety-projektieren-und-programmieren?dti=0&pnid=14339&lc=de-WW
https://support.industry.siemens.com/cs/document/102020340/how-do-you-program-and-parameterize-modbus-tcp-communication-between-s7-1500-cpus-and-s7-1200-cpus-?dti=0&lc=en-CH
https://support.industry.siemens.com/cs/document/102020340/how-do-you-program-and-parameterize-modbus-tcp-communication-between-s7-1500-cpus-and-s7-1200-cpus-?dti=0&lc=en-CH
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2 Used hardware and software 

2.1 Pilz products 
No. Descriptions Order number Version Number 
1 PNOZ m B1 772101  1 
2 PNOZ m EF 8DI4DO 772142  1 
3 PNOZ m B1 Set4 Spring Terminals 751016  1 
4 PNOZ m EF 8DI4DO Set spring terminals 751004  1 
5 USB Memory 512MB 779213  1 
6 PNOZmulti Configurator  V11.01  

 

 
2.2 Third-party products 

No. Descriptions Order number Version Number 
1 Siemens S7-1215 DC/DC/RLY  V4.5.2  
2 TIA-Portal  V17 Upd2  

 
  



Used hardware and software 
 

Application Note PNOZmulti 2 - S7-1200/1500 Modbus Connection 
1006136_EN_01  │ 7/30 

 

2.3 Structure of the application (schematic) 

 
Figure 1: Application – Structure of the hardware (schematic) 
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3 Application description 
 
This application note describes how to establish a Modbus connection between the PNOZmulti2 and 
a Simatic S7-1200. 
The basics for handling with the PLC and the tool are not part of this document.  
 
Siemens S7-1200: A example project from Siemens is the basis for a Modbus connection. 
In the online help of the TIA portal you can find the description of the Modbus block. 
There you can also find a description of the error codes. 
 
 

 

 

INFORMATION 
 

The PNOZmulti is Modbus Server, so the PLC has to be configured as Modbus Client. 
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4 Hardware configuration 

4.1 Used hardware 

4.1.1 Pilz devices 

 The used Pilz modules are listed in the table of the following link: 
‒ Chapter 2.1 Pilz products  [🕮🕮6] 

 The relevant important documents are named and linked here: 
‒ Chapter 1.1 Documentation from Pilz GmbH & Co. KG [🕮🕮5] 

 
 

4.1.2 Third-party devices 

 The used Third-party devices are listed in the table of the following link: 
‒ Chapter 2.2 Third-party products [🕮🕮6] 

 The relevant important documents are named and linked here: 
‒ Chapter 1.2 Documentation from other sources of information [🕮🕮6] 

 

5 PNOZmulti 2 

5.1 Modbus Data 
In this example, holding registers (function code 23) are read and written. 
As shown in the table below, the data can also be retrieved via Coil Bits, Discrete Inputs and Input 
Register. 
The respective Modbus addresses are listed in the document "Communication Interfaces", see 
Chapter 1.1, Documentation from Pilz GmbH & Co. KG. 

 
Figure 2: PNOZmulti 2 – Modbus Data area 
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The PNOZmulti 2 support a lot of Function codes, in this example we only use the function code 23 
to read and write the Modbus Registers. 

 

 
Figure 3: PNOZmulti 2 – Modbus Function codes 
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Figure 4: PNOZmulti 2 – Modbus Data transfer limits 

 

 

 

INFORMATION 
 

If a non-existent Modbus address is accessed, the complete Modbus connection is not 
established.  
The reason for this can be an incorrect Modbus address or an incorrect data length. 
 

 

 

 

INFORMATION 
 
Restrictions: The PNOZmulti supports up to 8 Modbus connections. 
Please also note the limits of the Siemens "ModbusClient" block. This supports a 
maximum of 123 bytes per connection when using "MB_Mode" 116. 
 

  

 

 

6 Siemens S7-1200/1500 
 

6.1 Example project  
The Modbus example project can be downloaded from Siemens. 
https://support.industry.siemens.com/cs/document/102020340/how-do-you-program-and-
parameterize-modbus-tcp-communication-between-s7-1500-cpus-and-s7-1200-cpus-
?dti=0&lc=en-DE 
 
The example project contains two different devices. The S7-1200 and the S7-1500 hardware. 
For the Application Note the example project with the suitable hardware was used. 
 

https://support.industry.siemens.com/cs/document/102020340/how-do-you-program-and-parameterize-modbus-tcp-communication-between-s7-1500-cpus-and-s7-1200-cpus-?dti=0&lc=en-DE
https://support.industry.siemens.com/cs/document/102020340/how-do-you-program-and-parameterize-modbus-tcp-communication-between-s7-1500-cpus-and-s7-1200-cpus-?dti=0&lc=en-DE
https://support.industry.siemens.com/cs/document/102020340/how-do-you-program-and-parameterize-modbus-tcp-communication-between-s7-1500-cpus-and-s7-1200-cpus-?dti=0&lc=en-DE
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INFORMATION 
 

There are Modbus Client and Modbus Server blocks. Because the PNOZmulti is a 
Modbus server, the Modbus client block must be used on the PLC side. 
 

 
 
A few adjustments need to be made in the example project. 
This is described on the following pages. 
 

 

 

INFORMATION 
 

In the Siemens sample project, one connection (FB1 "Modbus Client") is created, for this 
example we need two connections, therefore FB1 is called twice on the following pages. 
 

 
Two connections (FB1 ModbusClient) are created: 

Connection 1: Write Data to PNOZmulti (write virtual Inputs of PNOZmulti) 
Connection 2: Read Data to PNOZmulti (read virtual Inputs of PNOZmulti) 

 
Connection 1 write Data to PNOZmulti:  
 Connection number = 2 
 Port = 502 
 Modbus TCP Server IP address = 192.168.0.3 (PNOZmulti) 
 modbusMode = 116 
 modebusDataAddress = 0 
 modbusDataLen = 8 
 
Connection 2 read Data from PNOZmulti:  
 Connection number = 3 
 Port = 502 
 Modbus TCP Server IP address = 192.168.0.3 (PNOZmulti) 
 modbusMode = 103 
 modebusDataAddress = 512 
 modbusDataLen = 10 
 
 

6.2 FB1 “ModbusClient” 
The function block FB1 "ModbusClient" is called cyclically in OB1. 
 
The FB1 "ModbusClient" calls the "MB_CLIENT" instruction internally to establish 
the Modbus/TCP connection and read/write the holding register from the 
Modbus TCP server (PNOZmulti). 
The communication request to read the holding register is controlled via the 
"ModbusData".clientData.request tag at the "request" input. 
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 Connection 1 write Data to PNOZmulti 

 
Figure 5: Simatic S7-1200 / FB1 – Modbus Client [Connection 1] 
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 Connection 2 read Data from PNOZmulti 

 
Figure 6: Simatic S7-1200 / FB1 – Modbus Client [Connection 2] 

 

 

6.2.1 Configuring DB100/101 “connection data” 

6.2.1.1 Modbus parameter 

All Modbus connection parameters are set in the DB100/101. 
The following must be adjusted: 
 
 IP address of the connection partner  
 RemoteAddress  
 modbusMode 
 modbusDataAddress 
 modbusDataLen 
 
 
The Modbus registers of the PNOZmulti are described in the document “PNOZmulti 2 
Communication Interfaces” [🕮🕮 5]. 
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 Connection 1 write Data to PNOZmulti 

 
Figure 7: Simatic S7-1200 / DB100 – Connection Data Connection 1 
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 Connection 2 read Data from PNOZmulti 

 
 
Figure 8: Simatic S7-1200 / DB100 – Connection Data Connection 2 

 
 modbusMode: In the following table [🕮🕮 18] you read the "modbusMode" according to the data 

you want to read out from the PNOZmulti. In our example we use the modbus mode 116 for 
connection 1 and modbus mode 103 for connection 2. 

 
 modbusDataAddress: This is the start address of the requested Modbus Register. In our example 

we use the modbusDataAddress 0 for connection 1 and modbusDataAddress 512 for connection 2. 
 

 

 

 

INFORMATION 
 

On the PNOZmulti, the addressing for Modbus/TCP data areas starts at "1". 
On the Simatic PLCs addressing start at "0". 
 

 
 
 modbusDataLen: Look in on the PNOZmulti user manual to find out which data you need and 

enter the required data length. In our example we use the modbusDataLen 8 for connection 1 and 
modbusDataLen 10 for connection 2. 
 

 

1 
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 RemoteAddress: 
‒ ADDR[1]: 192 dec (16#C0) 
‒ ADDR[2]: 168 dec (16#A8) 
‒ ADDR[3]:     0 dec (16#00) 
‒ ADDR[4]:     3 dec (16#03) 

 
 RemotePort: 502 dec (16#1F6) 

2 
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6.2.1.2 Simatic S7-1200 / modbusMode 

 
Figure 9: Simatic S7-1200 / modbusMode 
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6.2.2 Request Modbus Data 

To request the Modbus data the bit "request" must change from "false" to "true". 
 
At the output "status" you can see whether the data request is successfully executed. 
The error codes can be found in the online help and in the following figure. 
 

6.2.2.1 Output parameter “Status” / Error codes 

 

 
Figure 10: Simatic S7-1200 / Parameter Status (1) 
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Figure 11: Simatic S7-1200 / Parameter Status (2) 

  



Siemens S7-1200/1500 
 

Application Note PNOZmulti 2 - S7-1200/1500 Modbus Connection 
1006136_EN_01  │ 21/30 

 

 
Figure 12: Simatic S7-1200 / Parameter Status (3) 
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Figure 13: Simatic S7-1200 / Parameter Status (4) 

 
6.2.3 DB4 HoldingRegisterRead 

The data (send/receive) by the PNOZmulti is stored in the DB4 “HoldingRegisterRead”. 
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6.2.4 Updating the data areas 

 
Figure 14: Updating the data areas 
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6.3 PNOZmulti 

6.3.1 PNOZmulti Configuration 

 Create a new project 
 Select Modules 
 Select the used Hardware 
 Select “I/O transmitted via integrated interface” (figure 15, Equipment ID “a2”) 

 
Figure 15: PNOZmulti Configurator – Select the used Hardware 

 

 

 

INFORMATION 
 

To test the communication between the PNOZmulti and the Modbus Connection you 
need at least one safety function in the PNOZmulti program. 
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 Insert a safety function, e.x. E-STOP 

 
Figure 16: PNOZmulti Configurator – Insert E-Stop 

 
 Insert an output and connect it with the E-STOP 

 
Figure 17: PNOZmulti Configurator – Insert Output 
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 Insert a virtual Output 

 
Figure 18: PNOZmulti Configurator – Insert a virtual Output 
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 Connect the virtual Output with the E-STOP to get the status of the E-STOP 

 
Figure 19: PNOZmulti Configurator – virtual Output is connected with E-Stop 

 
6.3.2 PNOZmulti Download 

 Select Interface 

 
Figure 20: PNOZmulti Configurator – Select the Interface 

 
 (1) Go Online 
 (2) Select the project Manager 

 
Figure 21: PNOZmulti Configurator – Download to PNOZmulti (1) 
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 (1) Select the Download button 
 (2) Select “Save project on USB memory and activate” 
 (3) A restart is necessary after the download  
 

 
Figure 22:  PNOZmulti Configurator – Download to PNOZmulti (2) 

 

 

 

INFORMATION 
 

More information about the PNOZmulti can be found in the online help for the 
PNOZmulti Configurator. 
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