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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. 

 

https://support.industry.siemens.com/
https://www.siemens.com/industrialsecurity
https://www.siemens.com/industrialsecurity
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1 Introduction 

1.1 Overview  

MultiFieldbus modules (e.g. the ET 200eco PN) can be run as a distributed I/O 
system either on a PROFINET controller or on an Ethernet/IP/Modbus TCP 
controller. 

 

Note 
For more information on the topic "SIMATIC MultiFieldbus", please refer to the 
following article: https://support.industry.siemens.com/cs/ww/en/view/109779189 

 

This application example shows how a MultiFieldbus-capable ET 200eco PN on a 
Raspberry Pi can be controlled via Modbus TCP with the help of a simple Python 
program (controller). 

 

Figure 1-1 

Raspberry Pi
(Modbus Client in Python)

ET 200eco PN DIQ
(Modbus Server) 

Modbus TCP over Ethernet

 

 

 

1.2 Principle of operation 

The Modbus TCP protocol can be employed to exchange data over an Ethernet 
connection between one or more Modbus TCP devices. 

This application example describes data exchange, based on the Modbus TCP 
protocol, between a Modbus TCP client and a MultiFieldbus module. 

The user program, realized in Python on a Raspberry Pi platform, implements the 
following functions: 

 

• Establish connection between a Modbus TCP client (Raspberry Pi) and a 
Modbus TCP server (ET 200eco PN) 

https://support.industry.siemens.com/cs/ww/en/view/109779189
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• Implement cyclic program execution 

• Read MultiFieldbus module digital inputs 

• Write MultiFieldbus module digital outputs 

 

We also describe all the steps necessary to configure the ET 200eco PN with the 
MFCT tool. 

 

Note 

Modbus TCP communication can also be implemented with a SIMATIC controller. 
The library and the description for SIMATIC controllers can be found in this article: 
https://support.industry.siemens.com/cs/ww/en/view/109803984 

 

1.3 Components used 

This application example was created with the following hardware and software 
components:  

Table 1-1 

Component Quantity Item number Note 

ET 200eco PN DIQ 
16x24VDC/2A, M12-L    

1 6ES7143-6BH00-0BB0 FW V5.1.1 

Power M12 Cable 
Connector PRO 

1 6GK1906-0EB00 FAQ: Which 
connectors and cables 
can you order for the 
distributed IO systems 
ET 200eco PN and 
ET 200eco? 
https://support.industry.
siemens.com/cs/ww/en
/view/109781065 

PROFINET M12 plug 
connector, D-coded 

1 6GK1901-0DB20-6AA0 

M12 PLUG STRAIGHT 
5-PIN 

1 3RK1902-4BA00-5AA0 

Raspberry Pi 4 B 1  Kernel version: 5.15 

Debian version: 11 
(bullseye) 

https://www.raspberryp
i.com/ 

MultiFieldbus  

Configuration Tool 
(MFCT) 

1  V1.3 SP1 

https://support.industry.
siemens.com/cs/ww/en
/view/109773881 

 

This application example consists of the following components:  

Table 1-2 

Component File name Note 

Documentation 109808268_ModbusTCP_MF_DOC_V10_en.pdf This document 

Python program 109808268_ModbusTCP_MF_CODE_V10.zip  

 

https://support.industry.siemens.com/cs/ww/en/view/109803984
https://support.industry.siemens.com/cs/ww/en/view/109781065
https://support.industry.siemens.com/cs/ww/en/view/109781065
https://support.industry.siemens.com/cs/ww/en/view/109781065
https://www.raspberrypi.com/
https://www.raspberrypi.com/
https://support.industry.siemens.com/cs/ww/en/view/109773881
https://support.industry.siemens.com/cs/ww/en/view/109773881
https://support.industry.siemens.com/cs/ww/en/view/109773881
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2 Engineering  

2.1 Hardware setup  

The ET 200eco PN module is connected over Ethernet with the project engineering 
PC and the Raspberry Pi, e.g. via a switch. The engineering PC is only required for 
the configuration of the ET 200eco PN. 

 

Figure 2-1 

Raspberry Pi

ET 200eco PN DIQ

Configuration PC (MFCT)

 

 

2.2 Configuration of the ET 200eco PN module 

This application example uses the MultiFieldbus Configuration Tool (MFCT) for the 
configuration. 

You can find an article on the tool at the following link: 
https://support.industry.siemens.com/cs/ww/en/view/109773881 

Refer to the following link for an FAQ on the topic "How can MultiFieldbus devices 
be configured and parameterized?": 
https://support.industry.siemens.com/cs/ww/en/view/109778898 

 

 

Wire up the ET 200eco PN according to the setup guidelines from the manual at 
https://support.industry.siemens.com/cs/ww/en/view/109781058. Use a 24 V power 
supply with the Power Connection cable and an M12-L plug/coupling. 

 

https://support.industry.siemens.com/cs/ww/en/view/109773881
https://support.industry.siemens.com/cs/ww/en/view/109778898
https://support.industry.siemens.com/cs/ww/en/view/109781058
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Connect a PROFINET I/O M12-D plug cable to the M12 Ethernet port. Connect it to 
the configuration PC and Raspberry Pi via a switch. 

Assign the module an IP address and a subnet mask using a tool such as MFCT or 
TIA Portal. Sample addresses: 

• IP address: 192.168.187.143 

• Subnet mask: 255.255.255.0 

 

Only the steps relevant for this application example will be listed below. 

1. Launch the MFCT tool on your configuration PC. 

 

The tool starts with the "Create a new project" tab. 

 

2. Assign a name for the project. 

3. Click "Create project" to create the new project. 

 

Figure 2-2 

2

3
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The project will be created and the tool will switch to the "Select station" tab. 

 

4. Select your MF device. 
This application example uses the ET 200eco PN DIQ module. 

5. Assign a name for the device. 

6. Select the "DIQ" module from "Short designation". 

7. Click "Create selected MF device" to create your MF device. 

 

Figure 2-3 

4

5

6

7
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The MF device will be created and the tool will switch to the "Configure station" tab. 

 

8. Double-click on "DIQ 16x24VDC/0.5A/2A" to add the module to your 
configuration. 

Figure 2-4 

8

9

 

 

9. Switch to the "Parameterize station" tab by clicking on the tab. 

10. Set the "Fieldbus connection" to "Modbus TCP". 

11. Click to select the DIQ module in "Slot 1". 
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Figure 2-5 

10

11
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The parameters for this module will be displayed and can now be modified. 

 

12. Set the "Operating mode" of "Channel" 0 through 7 to "DI". Set it to "DQ" for 
channels 8 through 15. 

13. Change to the "Transfer Configuration" tab by clicking on it. 

 

Figure 2-6 

12

13
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14. Start the scan process to search for available modules. 

15. Select your module in the results pane. 

16. Click "Start transfer/export" to initiate the transfer. 

 

Figure 2-7 

14

15

16
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The "Transfer/export project" view will open. 

 

Figure 2-8 

 

 

The project has been transferred to the module. You can now confirm the transfer 
by clicking "OK" and then close the MFCT tool. 

Result 

The ET 200eco PN assembly is configured. 
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Configuration file (.CSV) 

A configuration file (.CSV) has also been created in the project directory. This file 
contains the structure of the registers in the module that can be read or written to. 

These are parameters of the module that you can use for Modbus TCP 
communication, e.g.: registers 0 and 1 for inputs, registers 2 and 720 for outputs. 

The "Data State" registers each describe the status/validity of the data. 

 

Figure 2-9 

 

 

 

Note 
More information on the topic of "Modbus TCP registers" can be found in this 
article: https://support.industry.siemens.com/cs/ww/en/view/109773209 

 

https://support.industry.siemens.com/cs/ww/en/view/109773209
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2.3 Configuration in the Raspberry Pi 

The "Thonny Python IDE" development environment used in this application 
example is already installed in your version of "Raspberry Pi OS". 

 

1. Launch "Thonny Python IDE". 

 

Figure 2-10 
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Install required software libraries 

The Python program requires the following software libraries: 

 

Table 2-1 

 Name Description 

1.  APScheduler In-process task scheduler with Cron-like capabilities 

https://pypi.org/project/APScheduler/ 

2.  pyModbusTCP Simple Modbus/TCP client library for Python 

https://pypi.org/project/pyModbusTCP/ 

 

Note 

The necessary installation steps are described for the "Thonny Python IDE" 
development environment. Of course, you can also install these software libraries 
another way, for example with the terminal. 

 

The "Manage packages" tool in the "Thonny Python IDE" lets you download 
additional libraries from the internet and install them on your device. 

 

Figure 2-11 

 

 

 

https://pypi.org/project/APScheduler/
https://pypi.org/project/pyModbusTCP/
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If you have not done so already, install the "pyModbusTCP" library. 

Figure 2-12 

 

If you have not done so already, install the "APScheduler" library. 

Figure 2-13 
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Python program 

1. Extract the file "109808268_ModbusTCP_MF_CODE_V10.zip". 

2. Transfer the Python program ("LMf_MbCtrl.py" file) to your Raspberry Pi, for 
example on a USB drive. 

3. Adjust the IP address of your device to match the IP address of your MFB 
device. This application example uses the IP address 192.168.187.143 for the 
ET 200eco PN module. 

4. Adjust the Modbus parameters if necessary. This application example uses the 
register address "0" for the inputs and "720" for the outputs. Here, compare the 
CSV file that was described above. 

5. Run the program, for example by clicking the "PLAY" button. 

 

Figure 2-14 

 

 

 

Result 

The program connects to the ET 200eco PN and reads/writes data via Modbus 
TCP. 
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2.4 Python program 

Refer to the following table for the meaning of selected methods: 

 

Table 2-2: Central methods of the program sequence 

Method Meaning 

mfMbCtrl() This method is the main part of the 
program. Other methods are called inside of 
it. 

readInputs() This method reads the inputs. Methods 
from the "pyModbusTCP" library are used 
here. 

writeOutputs() This method writes the outputs. Methods 
from the "pyModbusTCP" library are used 
here. 

 

The methods described above contain methods from the "pyModbusTCP" library. 
The exact method calls and the necessary parameters have already been 
described in sufficient detail in the Python program. 

Cyclic task handling by the scheduler is derived from the installed "Apscheduler" 
library. The aforementioned "mfMbCtrl" method is passed here; the cycle time is 
set via the "seconds" parameter. 

The following code activates the cyclic execution of the main part: 

sched.add_job(mfMbCtrl, 'interval', seconds=…..) 

sched.start() 

 

You can modify the Python program to establish additional Modbus TCP 
connections to multiple MultiFieldbus modules, for example. 
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3 Operation 

3.1 Thonny Python IDE 

This application example uses Raspberry Pi OS Desktop. "Thonny Python IDE" is 
already preinstalled. Launch "Thonny Python IDE". Use the Python program found 
in the article. 

 

Figure 3-1 

 

 



3 Operation 

 

ET 200eco PN, Modbus TCP 
Article ID: 109808268,    V1.0,    06/2022   21 
 

©
 S

ie
m

e
n

s
 A

G
 2

0
2

2
 A

ll 
ri

g
h

ts
 r

e
s
e

rv
e

d
 

©
 S

ie
m

e
n

s
 A

G
 2

0
2

2
 A

ll 
ri

g
h

ts
 r

e
s
e

rv
e

d
 

The Python program communicates cyclically with the Modbus TCP module. Data 
are output in the "Shell" output of "Thonny Python IDE". Try setting an input and 
monitoring the change in the output. 

 

Figure 3-2 

 

You can cross-compare with the CSV file described above in order to interpret the 
structure of the data that were read. The number 128 describes the status/validity 
of each of the data (128 is OK); the two zeros describe the input values. In this 
case, no input was set. In the outputs, the 1 indicates that output 8 was set. 
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Examples: 

Status info: 

• Value "128": Bit mask: 1000 0000 

Channel info: 

• Value "0": no channel, bit mask: 0000 0000 

• Value "4": one channel, bit mask: 0000 0100 

• Value "7": three channels, bit mask: 0000 0111 
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4 Appendix 

4.1 Service and support 

Industry Online Support 

Do you have any questions or need assistance?  

Siemens Industry Online Support offers round the clock access to our entire 
service and support know-how and portfolio. 

The Industry Online Support is the central address for information about our 
products, solutions and services.  

Product information, manuals, downloads, FAQs, application examples and videos 
– all information is accessible with just a few mouse clicks:  

support.industry.siemens.com 

Technical Support 

The Technical Support of Siemens Industry provides you fast and competent 
support regarding all technical queries with numerous tailor-made offers  
– ranging from basic support to individual support contracts.  

Please send queries to Technical Support via Web form: 

support.industry.siemens.com/cs/my/src 

SITRAIN – Digital Industry Academy 

We support you with our globally available training courses for industry with 
practical experience, innovative learning methods and a concept that’s tailored to 
the customer’s specific needs. 

For more information on our offered trainings and courses, as well as their 
locations and dates, refer to our web page: 

siemens.com/sitrain  

Service offer 

Our range of services includes the following:  

• Plant data services 

• Spare parts services 

• Repair services 

• On-site and maintenance services 

• Retrofitting and modernization services 

• Service programs and contracts 

You can find detailed information on our range of services in the service catalog 
web page: 

support.industry.siemens.com/cs/sc 

Industry Online Support app 

You will receive optimum support wherever you are with the "Siemens Industry 
Online Support" app. The app is available for iOS and Android:  

support.industry.siemens.com/cs/ww/en/sc/2067 

 

https://support.industry.siemens.com/
https://support.industry.siemens.com/cs/my/src
https://www.siemens.com/sitrain
https://support.industry.siemens.com/cs/sc
support.industry.siemens.com/cs/ww/en/sc/2067
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4.2 Industry Mall 

 

The Siemens Industry Mall is the platform on which the entire Siemens Industry 
product portfolio is accessible. From the selection of products to the order and the 
delivery tracking, the Industry Mall enables the complete purchasing processing – 
directly and independently of time and location: 
mall.industry.siemens.com 

 

4.3 Links and literature 

Table 4-1 

No. Topic 

\1\ Siemens Industry Online Support 

https://support.industry.siemens.com 

\2\ Link to this entry page of this application example 

https://support.industry.siemens.com/cs/ww/en/view/109808268 

\3\  

 

 

4.4 Change documentation 

Table 4-2 

Version Date Modifications 

V1.0 06/2022 First version 

   

 

 

https://mall.industry.siemens.com/
https://support.industry.siemens.com/
https://support.industry.siemens.com/cs/ww/en/view/109808268
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