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TwinCAT 3 NC Axes and FAULHABER MC V3.0 
EtherCAT 

Summary 

This application note describes the necessary steps to control a FAULHABER MC V 3.0 ET ver-
sion using a TwinCat based PLC. The MC is connected via its EtherCAT port to the PLC. 

Applies To 

MC 5005 S ET, MC 5010 S ET, MC 5004 P ET and  
MCS ET 

Licensing 

EtherCAT is a registered trademark  and patented technology, licensed by Beckhoff Automation 
GmbH, Germany. 

Related FAULHABER Documents 

Document Description 

Motion Manager 6 Instruction Manual for FAULHABER Motion Manager PC software 

Quick start description Description of the first steps for commissioning and operation of 
FAULHABER Motion Controllers 

Drive functions Description the operating modes and functions of the drive 

Com Manual EtherCAT Description of the EtherCAT services implemented in a FAULHABER 
MotionController 

 
 

Description 

This example shows the necessary steps for the implementation of a Faulhaber 
MC3 ET controller using a Beckhoff TwinCat3 environment. 

Therefore the application note is divided into two parts. 

1. Implementation of Faulhaber MC3.0 ET into TwinCat 3 
2. Configuring Motion Controller as NC axis 

The general implementation of the MC is independent of configuration as a NC ax-
is. 
 It is possible to run the MC without a NC kernel on top 
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Implementation of Faulhaber MC3.0 ET into TwinCat 3 

 

Nr Screenshot Description 

1 

 

- Ensure that the latest Motion 

Manager version is installed 

- Import all .xml files from the 

Motion Manager to the TwinCat 

file system 

- Start TwinCat engineering envi‐

ronment 

Link to MoMan .xml Files: 
C:\ProgramFiles(x86)\Faulhaber\ 
Motion Manager 6\ESI 
 
Link to TwinCat file System: 
C:\TwinCAT\3.1\Config\Io\EtherCAT  
 
This step is only necessary, if there 
was an update of the .xml files and 
for the first implementation of the 
Faulhaber components into TwinCat.

2 - Create a new TwinCat solution 



 
 

Faulhaber Application Note 171    Seite 3 von 4 

 

3 Choose your target system: 
 

1. Open the System configuration 

2. „Choose Target System“ 

3. „Search“ for devices 

4. Mostly  the „Broadcast search“ 

finds every plc which is con‐

nected to your TCP_IP network 

5. Select your target system 

6. Add your target system route 

 
 
Beckhoff default account information 
 
User:   administrator 
Password:  1 

4 

 

- Switch to platform solution 

Now you are in remote control mode 
of your PLC. 
 
For the further configuration, ensure 
that your plc is in “config Mode” 
 

 
5 

 

- Open the I/O configuration and 

scan for devices by right clicking 

on „devices“ 

 
 

1 
2

3 

4

5 

6 
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6 

 

- Confirm the search for boxes 

Depended on the TwinCat version, 
the software recognizes the MC and 
is going to ask, if you would like to 
link the controller to a NC axis.  
 
Chapter “2. Configure Motion Con-
troller as NC axis” will show, how to 
link the MC to the NC axis, manually 
and additional configurations.  
 

7  - Activate configuration 

After the configuration is activated, 
the PLC changes to run mode.  
You could also switch back to config 
mode (blue) and activate the free 
run. 
 
Configuration changes are only pos-
sible in config mode of the plc.  
Every time the configuration has 
changed, it has to be reactivated. 

8 

 
 
 

The Drive configuration offers you 
acces e.g. to the PDO Mapping, 
Controller Object browser online 
Data (CoE), Process data, … 
 
From that point, it is possible to con-
trol the MC manually, by writing 
online values. 
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9 

 

Test run: 
- Change Modes of Operation 

(Object 0x6060.00) := 1 (PP 

Mode) 

- Enable the power stage by writ‐

ing following commands to the 

controlword 

o 0x6040 := 0x0006 

o 0x6040 := 0x0007 

o 0x6040 := 0x000F 

- Set Target Position to 4096 

- Start positioning 

(Controlword := 0x005F) 

The Motor should execute a relative 
positioning of 4096 Inc. 
 

 
 
From now on it is possible to link the controller mapping to the plc program and run the drive with-
out a NC axis.  
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Configuring Motion Controller as NC axis 

 

Nr Screenshot Description 

1 

 

Initial state: 

- Run through step 1‐6 of  “Im‐

plementation of Faulhaber 

MC3.ET into TwinCat3” 

- Set Modes of Operation 

0x6060 := 8 (CSP) 

2 

  

- Add New Motion Item 

- Add NC/PTP NCI Configuration 

3 

  

- Add New NC Axes Item 

- Add New Continuous Axis 
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4 

 

The NC axis has been added suc-
cessfully. 
 
Settings of NC axis: 
The NC axis is a virtual numerical 
controlled axis. Therefore there are 3 
major configuration categories.  
 
Axis1 contains the general configu-
ration of the NC axis e.g. link to the 
I/O device, definition of the axis type 
(DSP402,…), monitoring functions of 
the NC axis etc. 
 
Enc contains the NC-Encoder con-
figuration e.g. scaling factor mm/inc, 
soft position limits etc. 
 
Drive contains the NC-Drive configu-
ration e.g. Invert motor polarity, ref-
erence velocity etc. 
 
For more detailed information, take a 
look at https://infosys.beckhoff.com/ 

5 

 

 

- Configure the NC axis type as 

CANopen (DSP 402 CoE) 

6 

 

 

- Link the NC axis to Faulhaber 

I/O device 
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7 - For the first test run, set all 

Monitoring functions of Axis 1 

to FALSE 

- Activate the configuration 

 

8 

 

 
The online View allows you to con-
trol the NC axis manually 
 

- Enter Target velocity >0 

 
 

9 

 

- Enable the NC state machine 

 
Now it is possible to run the Motor 
with F1 – F4 
 
 
 
Implementation of Faulhaber MC3 
ET in TwinCat environment as NC 
axis is finished successfully  
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Rechtliche Hinweise  
 
Urheberrechte. Alle Rechte vorbehalten. Ohne vorherige ausdrückliche schriftliche Genehmigung der Dr. 
Fritz Faulhaber & Co. KG darf insbesondere kein Teil dieser Application Note vervielfältigt, reproduziert, in 
einem Informationssystem gespeichert oder be- oder verarbeitet werden.  
Gewerbliche Schutzrechte. Mit der Veröffentlichung der Application Note werden weder ausdrücklich noch 
konkludent Rechte an gewerblichen Schutzrechten, die mittelbar oder unmittelbar den beschriebenen An-
wendungen und Funktionen der Application Note zugrunde liegen, übertragen noch Nutzungsrechte daran 
eingeräumt. 
Kein Vertragsbestandteil; Unverbindlichkeit der Application Note. Die Application Note ist nicht Ver-
tragsbestandteil von Verträgen, die die Dr. Fritz Faulhaber GmbH & Co. KG abschließt, soweit sich aus 
solchen Verträgen nicht etwas anderes ergibt. Die Application Note beschreibt unverbindlich ein mögliches 
Anwendungsbeispiel. Die Dr. Fritz Faulhaber GmbH & Co. KG übernimmt insbesondere keine Garantie 
dafür und steht insbesondere nicht dafür ein, dass die in der Application Note illustrierten Abläufe und Funk-
tionen stets wie beschrieben aus- und durchgeführt werden können und dass die in der Application Note 
beschriebenen Abläufe und Funktionen in anderen Zusammenhängen und Umgebungen ohne zusätzliche 
Tests oder Modifikationen mit demselben Ergebnis umgesetzt werden können.  
Keine Haftung. Die Dr. Fritz Faulhaber GmbH & Co. KG weist darauf hin, dass aufgrund der Unverbind-
lichkeit der Application Note keine Haftung für Schäden übernommen wird, die auf die Application Note 
zurückgehen.  
Änderungen der Application Note. Änderungen der Application Note sind vorbehalten. Die jeweils aktuel-
le Version dieser Application Note erhalten Sie von Dr. Fritz Faulhaber GmbH & Co. KG unter der Telefon-
nummer +49 7031 638 688 oder per Mail von mcsupport@faulhaber.de. 
 
 
Legal notices  
 
Copyrights. All rights reserved. No part of this Application Note may be copied, reproduced, saved in an 
information system, altered or processed in any way without the express prior written consent of Dr. Fritz 
Faulhaber & Co. KG.  
Industrial property rights. In publishing the Application Note Dr. Fritz Faulhaber & Co. KG does not ex-
pressly or implicitly grant any rights in industrial property rights on which the applications and functions of 
the Application Note described are directly or indirectly based nor does it transfer rights of use in such in-
dustrial property rights. 
No part of contract; non-binding character of the Application Note. Unless otherwise stated the Appli-
cation Note is not a constituent part of contracts concluded by Dr. Fritz Faulhaber & Co. KG. The Applica-
tion Note is a non-binding description of a possible application. In particular Dr. Fritz Faulhaber & Co. KG 



 
 

Faulhaber Application Note 171    Seite 10 von 10 

 

does not guarantee and makes no representation that the processes and functions illustrated in the Applica-
tion Note can always be executed and implemented as described and that they can be used in other con-
texts and environments with the same result without additional tests or modifications.  
No liability. Owing to the non-binding character of the Application Note Dr. Fritz Faulhaber & Co. KG will 
not accept any liability for losses arising in connection with it.  
Amendments to the Application Note. Dr. Fritz Faulhaber & Co. KG reserves the right to amend Applica-
tion Notes. The current version of this Application Note may be obtained from Dr. Fritz Faulhaber & Co. KG 
by calling +49 7031 638 688 or sending an e-mail to mcsupport@faulhaber.de. 
 


