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Codesys and FAULHABER V3.0 EtherCAT 

Summary 

This application note describes the necessary steps to control a FAULHABER MC V 3.0 ET ver-

sion using a CODESYS 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 

The example shows a MC 5005 S ET operated in profile position mode controlled by a CODESYS 

PLC. The PLC application will start or stop the drive and does alternating position steps between 

two fixed absolute references while modifying the profile parameters in each step. It is created in 

structured text (ST). 

In this example a Raspberry PI (RasPi) is used as a PLC runtime environment. As of now the 

runtime for the RaspPi can be downloaded free of charge out of the 3S Web shop (registration 

required) and can be used for training and testing purpose. Restrictions apply however. The max-

imum on time of the runtime is 2h for the free version. There is no limit for the number of starts 

however. And of course the RasPi is non hard real time environment, so a jitter in the timing is to 

be expected. Nevertheless this is a convenient low cost way to test the capabilities of such a 

combination which has been successfully tested with distributed clock synchronization down to 

2ms communication cycle time. 
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The example has been implemented and tested for either a RasPi 2B or a 3B version.  

 

The single Ethernet port of the RasPi has to be used for the EtherCAT interface. The access from 

the engineering environment installed at a PC to the runtime at the RasPi requires a second net-

work interface. Therefore the RasPi has to be connected to the office network via either its 

onboard WLAN (RasPi 3B) or a USB WLAN dongle (RasPi 2B). 

Following the installation of the RasPi, the CODESYS engineering environment and the 

CODESYS runtime are explained. These steps usually only have to be taken once at the very 

beginning. In a second step the creation of an application is explained and an example application 

is listed. 

  

Figure 1 Test setup: Controller MC 5005 S ET + Motor 2250 BX4 + PLC RasPi 3B 
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Software Installation 

Before stepping through the example here, some installations are required. 

Configuration and first tests of the FAULHABER MotionController are done using the FAULHA-

BER MotionManager. The most recent version of the MotionManager can be downloaded directly 

from the FAULHABER web page. 

The CODESYS environment has to be downloaded from the 3S Webshop. All the mentioned 

components are available free of charge. A registration for the web shop is required though. 

Package Source Size 

Setup_CODESYSV35SP10Patch2.exe 

(CODESYS Development System) 

3S Web shop 1 GB 

CODESYS Control for Raspberry PI 3.5.10.20.package 3S Web shop 10 MB 

OSCATBasic.package 3S Web shop 8 MB 

raspberrypi_codesysv3_firststeps_xx.pdf 3S Web shop 1 MB 

NOOBS Raspberry.org 1.5 GB 

Install and configure the RasPi 

Start with the installation of the NOOBS at the RasPi and configure it to at least have SSH ena-

bled. VNC can be used to remotely connect to the RasPi sparing the extra monitor and keyboard 

for the PLC device. 

Table 1 List of software components required for a CODESYS environment 
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SSH is used by the CODESYS engineering environment to install its runtime. 

Install the CODESYS Environment 

In a second step install the CODESYS Engineering Environment to your 

PC. Here we used the V3.5 SP10. This is the main tool for creation of PLC 

programs and visualizations. Installation will take some time and be pre-

pared to have additional components downloaded and installed to your 

computer in this step (see Figure 3). 

 

 

Figure 2 Raspberry Startup screen showing the system preferences. Additional connection 

e.g. SPI might be enabled, if additional hardware is connected to the RasPi 
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After the installation of the engineering environment, we can add the specific components for the 

example here.  

First of all we need to download the RasPi Solution from the 3S web shop. This solution is distrib-

uted as a package that needs to be added to the engineering environment via the package man-

ager in the Tools menu (see Figure 4). 

Figure 3 Additional components installed by the CODESYS engineering environment 
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You might also download and add the OSCAT Basic lib, a library with general purpose function 

blocks for the CODESYS environment. We do use one of them later in the listing. 

The lib can then be installed using the Tools/LibraryRepository. 

 

 

 

Figure 4 CODESYS Package manager allows to add additional components such as the 

RasPi environment 

Figure 5 Installation of additional libraries using the LibraryRepository 
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Only after this step, we are now able to install the 

CODESYS runtime component at the RasPi. This instal-

lation is done directly out of the CODESYS runtime envi-

ronment. There is an extra menu entry in the Tools menu 

Update Raspberry). This will open up a window where 

you have to identify your RasPi (IPAddress) and add the 

login information. 

 

 

Figure 6 Update Raspberry 

Press Scan to identify the RasPis is your network environ-

ment. Alternatively add the IPAddress manually. 

 

Add the login information or the RasPis SSH. Default is: 

Username: pi 

Password:  raspberry 

 

Finally, in order to use the FAULHABER MCs in CODESYS projects, the device description files 

distributed with the MotionManager have to be installed to the CODESYS Device Repository ï 

once again the Tool menu. The description files can be found in the installation directory of the 

MotionManager/ESI, e.g. something like C:\Program Files (x86)\Faulhaber\Motion Manager 6\ESI. 
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After this final step all the prerequisites are finished. We can now start with the application exam-

ple. 

  

Figure 7 Adding FAULHABER MotionController to the CODESYS Device Repository 
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Create a new PLC application 

Creation of a PLC application requires a minimum of 4 steps. 

1. Open a new PLC project 

2. Create a system description 

3. Add the functionality 

4. Test the system behavior 

Open a new project 

A new CODESYS project can be created using either the direct link in the Start Page or via menu 

File/New Project. 

Here we use a Standard project. Select whatever path is convenient and enter a project name. 

 

In a second step the target type and programming type for the single program organization unit 

(POU) PLC_PRG are selected (see Figure 9).PLC_PRG is part of the new project and already 

configured to be executed by the main task. 

Here we choose structured text (ST), a text based coding very similar to PASCAL. 

Figure 8 Open an new CODESYS project 
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Finally the new project is displayed in the project tree (see Figure 11). Listed under the Device 

node (which represents the RasPi PLC controller) there is one node for the PLC_Logic. All other 

ones are empty.  

Within the 3S startup manual for the RasPi solution several simple examples in combination with 

different types of I/O connected to the RasPi are explained. Here we will focus on a simple system 

out of the RasPi and a single FAULHABER MC 50xx connected via EtherCAT (Figure 1). 

In our example the Ethernet port of the RasPi is directly connected to the EtherCAT port labeled 

IN at the MotionController. No additional connection is necessary. 

 

Figure 9 Selection of the target runtime and the programing style 

Figure 10 Connections of a FAULHABER MotionController MC5005/10 S ET 
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Connect to the Device 

The CODESYS Development System can generate code for different targets. In order to tailor the 

configuration to the selected target your RasPi should be added to the project in a first step. To do 

this, a double-click on the device node in the project tree will open the device page (Figure 12) 

from where the network can be scanned for devices. Several CODESYS runtime systems might 

be identified. RasPi based targets cannot be identified by a blinking LED or something similar. 

One of the properties of the identified devices is the Device_Name. So if you plan to use several 

of them, you should use different names here1. 

The settings of the connected device are displayed on the device page after this step only (see 

Figure 13). 

                                                

 

1
 Targets can be renamed using the Device menu in the Device settings page. 

Figure 11 Project view in the CODESYS environment 

Project tree Detailed settings and editor 
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Figure 12 Identify the target controller (RasPi) 

Figure 13 Project view with identified target controller 
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Create the system definition offline 

Before we start programming the application, we should create a complete system definition. Here 

we need to add the EtherCAT subsystem. Additional examples of how to add drivers for SPI or I²C 

based subsystems can be found directly in the 3S startup description. 

Additional components can be added to the project using the context menu in the project tree. 

Here the master is added to the node Device using Add Device. First we need to add the driver for 

the EtherCAT ï the EtherCAT Master - using add Device out of the context menu of the project. 

Available devices can be selected from the Add Device window using filters and the tree view. As 

of now, there is only one EtherCAT master, so this is an easy one. 

A double-click on the tree node of the EtherCAT master will open the settings of the component 

(Figure 15). 

 

 

Next we need to configure the network interface to be used by the EtherCAT master at the target 

controller. A list of available network interfaces can be displayed by clicking the Browse é button 

(Figure 15). Here we have to select the single Ethernet port of the target: eth0. The identification 

within the project can be either MAC based or name based. The latter allowing for easier portabil-

ity of the project. 

The cycle time of the EtherCAT system defaults to the cycle time of the main task. For the RasPi 

this is 4ms. We did test cycle times down to 2ms successfully with either a RasPi 2B or 3B target2. 

                                                

 

2 If a different timing is required, first change the cyclic time of the main task, then adjust the Cycle 

Time of the EtherCAT and re-compile / re-load the system. 

Figure 14 Add the EtherCAT Master to the project using Add Device 
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After the basic configuration of the EtherCAT subsystem we can add slaves to the system. This 

can either be done offline, by manually adding devices to the EtherCAT bus node or using the 

online Config Mode  being available either from the context menu of the device in the project 

tree or out of the menu. Online Config will start the EtherCAT system configured in the last step 

and will scan the bus for known devices. Online Config avoids picking the wrong device or device 

revision. 

In offline mode, you need to add the devices manually using the Add Device entry of the Ether-

CAT master context menu. When using offline mode, please verify to have the correct device 

types and revision added to your project (Figure 16).  

 

By default Vendor ID and product ID of the nodes are checked during startup 

of the EtherCAT subsystem. So even if a MC 5010 S ET and a MC 5005 S ET 

look very similar, they must not be mixed up here. Product revision is not 

checked by default, however in order to avoid communication problems the 

correct device description should be selected in offline mode. 

Online mode even allows updating the contents of the EtherCAT slave EEPROM. This has to be 

done manually after a firmware update of the MC3.  

                                                

 

3 A firmware update may add objects to the object dictionary of a servo drive. In order to correctly 

access all objects, the correct device description has to be used within the project. The device 

revision of an EtherCAT drive is identified via the device revision entry in the slave EEPROM. 

Figure 15 EtherCAT Master settings and list of available network adapters 
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The configuration of the EtherCAT slave is done entirely using the slave set-

tings of the MC node in the CODESYS Development System (see Figure 17). 

No configuration via FAULHABER MotionManager is necessary.  

Review and modify the settings of the connected MC 5005 by double-click on the node MC5005 in 

the project tree an enable the expert settings. Expert settings are necessary to modify the PDO 

mappings of the device. 

                                                                                                                                                           

 

 

Figure 16 List of known devices 
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By default Distributed Clock is used as the synchronization method for the FAULHABER drives. 

Synch type selection is done based on a module concept. The synch type used in the application 

is interpreted like being a module plugged into the device. The selected synchronization type is 

therefore visible as a module plugged into the MC 5005 in Figure 17. To enable the Distributed 

Clock at the MC please check the entries at the General Tab according to Figure 18. 

If Synchmanager (SM) synchronous operation is to be used, use the context menu of the MC 

5005-OpMode in the project tree to change the plugged OpMode. 

Figure 17 Basic EtherCAT Slave settings of the CODESYS system ï expert settings ena-

bled 




