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Document Overview 

The purpose of this document is to outline the steps required to successfully configure a Bürkert Type ME43 for 

use as an EtherCAT slave in an EtherCAT network. The example shown here uses a simulated EtherCAT master 

which is hosted through the Beckhoff TwinCAT 3.1 software. TwinCAT 3.1 is the software that is used to read 

and write data to and from the ME43. The ME43 is always an EtherCAT slave and a gateway to other connected 

EDIP devices. 

 

Components Required 
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1. Windows PC with Bürkert Communicator (Type 8920) and EtherCAT 3.1 software 

2. Bürkert büS Stick connected to the USB port of the PC 

3. Ethernet cable (cat5/6) 

4. Type ME24 IO. Modules used in this example are: 

4.1. SLOT 1 = 2AI / 2DI (ID 564816) (fitted with toggle switches and potentiometers) 

4.2. SLOT 2 = 2AI / 2DI (ID 564816) 

4.3. SLOT 3 = 2AO / 2DO / f(x) (ID 564819) 

4.4. SLOT 4 = 4DO / f(x) (ID 564820) (fitted with LED’s wired to each output) 

5. ME43 Industrial Ethernet (ID 307390) with ME44 8DI attached 

6. 24VDC power supply (feed for the ME43 and EDIP devices, e.g. ME24 IO as shown) 

 

Software Versions Used: 

 TwinCAT 3.1.4022.27 (v3.1.4022.27) 

 Bürkert Communicator (v4.1.3.33589) 

 Windows 10 (v1809) 
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1. Configuring the ME43 with Bürkert Communicator Software 

1.1. Open Bürkert Communicator and navigate to “Add Interface” 

 

1.2. Select büS Stick 

 

1.3. Make sure “Bürkert büS stick” is selected and click “Finish” 

 

  



 

Page 6 of 88 

 
Originally written by Nicholas Everton on 18/12/2018 for Bürkert - https://www.burkert.com.au/en 

1.4. The lights on the connected EDIP devices should be green but the ME43 will have a red indicator with 

some error messages. This is because it has not been setup to communicate with the EtherCAT 

Master. Click the error message list and acknowledge the warning. This will reduce the errors to 4 
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NOTE: The following instructions apply to a brand-new factory delivered ME43 gateway. If your ME43 

gateway has been previously configured it is recommended that you perform a factory reset 

 

1.5. If the device has been previously configured or if you suspect the device isn’t in the factory delivered 

state, then the following instructions to factory reset the module should be performed 

Click on the ME43 in the left side device list column. Go to “General settings > Maintenance > Reset 

device” 

 

Click “Reset to factory settings”, then “Next”. Click through the confirmation. The settings will then be 

applied and the unit will restart 
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1.6. A name should be assigned to the device so it is easily recognisable. Expand the module from the 

device list on the left side and navigate to “General > Parameter > büS > Displayed name”. Change the 

name to “ME43 Gateway” then click apply. Notice the name instantly changes on the device list 

 

1.7. The ME43 needs to be configured to communicate with the EtherCAT master. Go to “Industrial 

Communication > Parameter”, change the Protocol to “EtherCAT” and then click “Gateway 

configuration” 

 

1.8. Select “Create a gateway configuration” 
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1.9. Make sure “EtherCAT” is selected and then click “Start new configuration” 

 

1.10. Click “Next” 

 

1.11. The inputs and outputs now need to be declared. A blank table will appear. Expand the “+ input values” 

list 
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1.12. All digital IOs are represented by the “Binary value” type. All analogue IOs are represented by the 

“Floating point number” type. Click and drag the required variables into the table and give each of them 

a name. Pay attention that there are groups of “Input values” and “Output values”, so ensure that you 

select each variable from the correct group. Only click “Next” once you have populated the list with all 

of the required variables 
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1.13. Communicator will generate an EtherCAT gateway table which will automatically map each assigned 

variable to an Index and Subindex. Click “Next” 

 

1.14. Select the location where you would like to save the configuration files. Also check the “Create new 

major version” button then click “Next” 
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1.15. The configuration will then be downloaded and the device will restart. Press “Finish” to the return to the 

main overview and wait until the device has finished rebooting 

 

1.16. Some files will have been created after generating the gateway. The files inside the “PLC_EtherCAT” 

folder are what we will load into TwinCAT 3.1 so that it is able to properly recognise and communicate 

with the ME43. We are interested in is the XML as it contains the configuration of the device 

 

1.17. In order to read and write data to and from our devices we need to create the links between the EDIP 

devices and the gateway in Communicator. At this point it is a good idea to go to “File > Save project 

as (*.bcproj)”. After saving the project, click on “büS > Network configuration”. Connect the ME43 tags 

to the matching tags on the other EDIP devices to create the links. When all required links are made 

click the orange “Apply” button. The changes will be saved and the relevant modules will restart. By 

saving the project, all of the module positions will remain intact. If you do not save, the links will remain 

but if Communicator is restarted the module positions and lines will be scattered again 
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1.18. Click the ME43 Gateway on the device list on the left. You will now see all of the data that the ME43 is 

displayed and ready to exchange with the EtherCAT Master. Note that the ME43’s status LED will 

remain red until a connection to the EtherCAT Master is established 

 

  



 

Page 14 of 88 

 
Originally written by Nicholas Everton on 18/12/2018 for Bürkert - https://www.burkert.com.au/en 

1.19. ME43 Status display modes: 

1. “init” is shown and the status LED is red (or flashing red) 

Cause: No gateway configuration has yet been setup and there is no IP address setup on the 

device. The factory delivered state 

Solution: Follow the steps as shown in section 1.5 onward 

 

 

 

 

 

2. “init” is shown and the status LED is red (or flashing red)  

Cause: The EtherCAT option has been checked but the configuration is incomplete 

Solution: If a device configuration has been completed then wait approx. 60 seconds. If the 

message remains then factory reset the unit and follow the steps in order as shown in section 

1.5 onward 

 

 

 

 

3. “offline” is shown and the status LED is red (or flashing red) 

Cause: The configuration has been correctly set but there is no connection to the EtherCAT 

master 

Solution: Ensure that the EtherCAT master is connected and the configuration in TwinCAT 3 

is setup correctly to communicate with the ME43 

 

 

 

 

4. “online” is shown and the status LED is green (or flashing green) 

The ME43 gateway has been successfully configured and is exchanging data with the 

EtherCAT master. This is the normal operation state 
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2. Remove Old and Online Gateway Configurations 

It can be helpful to clean up old and unused Bürkert products which may be left in the hardware catalogue from 

previous projects. While not necessary every time you start a new project, it is recommend to avoid possible 

confusion when selecting specific modules from the hardware catalogue 

2.1. First we want to check for old configuration files which may be left in the device cache. Make sure you 

have TwinCAT 3 installed. Open the System Icon tray, right click on the TwinCAT 3 icon and click 

“TwinCAT XAE (VS 2013)” 

 

2.2. Select “New TwinCAT Project” 
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2.3. Select “Installed > Templates > TwinCAT Projects > TwinCAT XAE Project (XML Format)”. Give the 

project a name and then click “OK” 

 

2.4. Wait for the project to be created. Once the landing screen is displayed select “TWINCAT > EtherCAT 

Devices > Manage User Defined Whitelist…“ 
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2.5. Click the collapse button next to “Beckhoff Automation GmbH & Co. KG” to minimise the default device 

catalogue 

 

2.6. Any other device manufacturers who have descriptions installed should appear below the Beckhoff 

table. Here we can see there are one or more Bürkert devices installed. If there are no devices listed 

that you wish to remove you can move on to step 3 
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2.7. Expand the “Buerkert Werke GmbH” icon to view all the Bürkert device descriptions. In this case there 

is a ME43 profile installed. If there is an arrow “>” preceding the device description name (as in the 

bottom image) it means an online description is being used. We especially want to remove the online 

device descriptions so we can use a hardware description file instead. The reasons for this will be 

explained in step 3. We will remove this device description to clean up the device cache. Click Cancel 
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2.8. Open the Windows File Explorer and navigate to “C:\TwinCAT\3.1\Config\Io\EtherCAT”. All of the 

installed device descriptions are stored here 

 

2.9. Once we are in this folder we want to search for the file containing the device description for the 

devices we want to remove. Scrolling down to the end of the Beckhoff files we can see there is an 

“EtherCAT-Buerkert-Gateway” file. Select this file and delete it. While we are in this directory also find 

any files with the name "OnlineDescription0000...xml" and delete these to get rid of online device 

descriptions 
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2.10. If you deleted any of the "OnlineDescription0000...xml" files we need to also delete the “EtherCAT” 

cache file which logs all of the online devices it has registered with the system. Navigate to 

“%appdata%\Beckhoff\TwinCAT\x.x\Components\Base\Build_yy.y\” where x.x is the TwinCAT version 

number and yy.y is the build number. Select the “EtherCATCache.xml” file and delete it 

 

2.11. Restart TwinCAT and reopen our project. The device cache should now be updated. We can check this 

by navigating to “TWINCAT > EtherCAT Devices > Manage User Defined Whitelist…” and checking the 

devices have been removed 
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3. Installing ME43 Gateway Configurations 

There are two ways that TwinCAT installs and uses device descriptions: 

The first of these is to download the hardware description from the device when it is found during a scan. 

After the device has been found, TwinCAT will prompt the user to download the hardware configuration from the 

flash memory of the device if no existing description is found 

The second is to load the device details from a hardware description file which has been installed into 

TwinCAT prior to the connection being made with the device. 

Beckhoff has stated that the second method of using a physical hardware descriptor file is preferred over the 

use of downloading the online descriptor file for a number of reasons. There are two main reasons this is 

preferred over use of the online descriptor file. The first is that the version stored in the device is often a basic 

version without full functionality. The second is that in complex slaves the memory size of the device may not be 

sufficient to store the complete device description. In such a case, the ESI would be incomplete in the 

configurator 

The following steps will outline how to install the hardware descriptor file for the ME43. See Appendix B for 

notes on installing an online configuration 

3.1. To install the hardware description file for the ME43 we need to copy the file that was generated when 

we made the gateway to the hardware installation directory. Right click on “EtherCAT-Buerkert-

Gateway” and click “Copy” 
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3.2. Navigate to the hardware directory at “C:\TwinCAT\3.1\Config\Io\EtherCAT” and paste the “EtherCAT-

Buerkert-Gateway” file 

 

3.3. Now we need to reload the device catalogue in TwinCAT to show the newly added device. We can do 

this in two ways. The first is to restart TwinCAT which will force a rebuild of the entire device cache. 

The second and easier method is to navigate to “TWINCAT > EtherCAT Devices > Reload Device 

Descriptions”. It may be necessary to restart TwinCAT to force a reload if an error occurs 
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3.4. Check that the device description was successfully loaded by navigating to “TWINCAT > EtherCAT 

Devices > Manage User Defined Whitelist… 

 

3.5. Minimise the Beckhoff list to view device descriptions from all hardware manufacturers that are 

available. We should now be able to see our ME43 in the list under “Buerkert Werke GmbH > Gateway 

> MEX3”. The description file has been installed and is ready to be used. Click “Cancel” to close the 

window 
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4. Activating the Trial License 

4.1. In order to place the program into run mode and go online to the device, TwinCAT requires a license to 

be used. TwinCAT comes with a special 7 day trial licence which can be renewed an unlimited number 

of times and unlocks the full functionality of the program. Navigate to “Project > SYSTEM > License” 

and click on “7 Days Trial License…” 

 

4.2. A CAPTCHA style dialogue box will appear. Enter the code displayed in the top box and then click “OK” 

 

4.3. A notice will appear saying the license file has been generated. Click “OK” 
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4.4. The newly generated license should now appear in the table at the bottom of the screen. Whenever a 

license has or is about to expire, repeat the above steps to generate a new 7 day trial license. After 

each new license is generated, the “Current Status” column should update to display a new expiry date 
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5. Configure the Ethernet Adapter to handle EtherCAT communications 

An additional protocol layer is required to be installed onto the Ethernet adapter of the computer in order to 

correctly communicate between the computer and EtherCAT device. This step will explain how to install the 

EtherCAT protocol layer onto the Ethernet adapter on the computer. For steps on how to revert the adapter to its 

previous state see appendix C 

5.1. Open the “TWINCAT” menu and select “Show Realtime Ethernet Compatible Devices…” 

 

5.2. Under the “Compatible devices” subheading, select the Ethernet adapter you want to use to connect to 

the ME43 and click “Install” 
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5.3. After the driver has been installed, the adapter should now display “TwinCAT” in its name and appear 

under the “Installed and ready to use devices (real time capable)”. Click the “X” to close the window 

 

5.4. Now that our Ethernet adapter is EtherCAT compatible we can add the ME43. We have two options to 

add the ME43 to our project. The first is to scan for it and the second is to manually add it. To better 

explain what is happening we will manually add the device. Follow the steps in Appendix B if you wish 

to scan for the device. Right click on “Demo > I/O > Devices” and select “Add New Item…” 
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5.5. The first thing we need to do is create a new EtherCAT Master to control our ME43. Select “EtherCAT 

> EtherCAT Master”. Give the device a name and then click “Ok” 

 

5.6. Once the EtherCAT Master has been created, right click on it under “Project > I/O > Devices” and 

select “Add New Item…” 

 

  



 

Page 29 of 88 

 
Originally written by Nicholas Everton on 18/12/2018 for Bürkert - https://www.burkert.com.au/en 

5.7. The ME43 profile that we installed in the previous step should be available. Locate “Buerkert Werke 

GmbH > Gateway > MEX3”. Give the device the name :”ME43” and then click “OK” 

 

5.8. We should now have the following device setup in our “Solution Explorer”. The way the TwinCAT I/O 

setup works is by having an I/O device as a parent to a number of input/output modules. These 

modules are called “boxes”. We want to add the ME43 as an input/output module but it needs a parent 

to control it. This is why we first add a EtherCAT Master I/O device, and then add the ME44 as a box 

under the EtherCAT Master 
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5.9. The device is now setup but not online. To go online to the device select “TWINCAT > Toggle Free Run 

State” and the light on the ME43 should go yellow and then green. The ME43 has now been setup and 

is connected to the EtherCAT Master 

 

5.10. TwinCAT may sometimes fail to re-recognise devices after a state change in the Ethernet adapter (e.g. 

computer going to sleep or installing a new Ethernet adapter driver) If after a few seconds the light on 

the ME43 is still red, try refreshing TwinCAT’s devices view by clicking “TWINCAT > Reload Devices” 

to fix this 
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6. Configuring TwinCAT 3.1 to Exchange Data with the ME43 

6.1. To setup tags and program the ME43 we need to add a PLC controller to the program to manage the 

logic for the solution. In the Solution Explorer right click on “Project > PLC” and select “Add New 

Item…” 

 

6.2. Select “Plc Templates > Standard PLC Project”. Give the PLC a name and then click “Add” 
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6.3. After creating the PLC it should appear in the Solution Explorer under PLC. Expand “PLC1 > PLC1 

Project” and right click on GVLs. Select “Add > Global Variable List…” The Global Variable list is where 

we will save tags that we want to access from anywhere in the PLC 

 

6.4. Give the GVL a name and then click “Open” 
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6.5. Right click on the first row of the GVL sheet after the “VAR_GLOBAL” declaration and select “Auto 

declare…” 

 

6.6. In the Auto Declare dialogue box enter a name for the first input. Set the “Type” to “REAL” for analogue 

inputs, “BOOL” for on/off digital inputs or “BYTE” digital inputs where you need to read individual 

channels. Set the “Address” to “%I*”. Similar to other PLC controllers, TwinCAT uses the %I format for 

inputs, %Q format for outputs and %M format for memory locations. EtherCAT provides a handy 

feature however where the user doesn’t actually need to specify the address of the input, output or 

memory location. By inserting the asterisk it tells TwinCAT we want it to automatically manage these 

addresses for us. Click “OK” 

 

6.7. Define the rest of the inputs as necessary per the ME43 gateway you setup in step 1. Once you are 

finished all of the inputs should be listed in the GVL file 
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6.8. Next define all of the outputs for the ME43. In the Auto Declare dialogue box enter a name for the 

output. Set the “Type” to “REAL” for analogue inputs, “BOOL” for on/off digital inputs or “BYTE” digital 

inputs where you need to read individual channels. Set the “Address” to “%Q*”. Click “OK” 

 

6.9. Define the rest of the outputs as necessary per the ME43 gateway you setup in step 1. Once you are 

finished all of the inputs and outputs should be listed in the GVL file 

 

6.10. Before we can link these inputs and outputs to the corresponding channels on the ME43 we need to 

build the project so that they are accessible. Right click on “PLC1 Project” in the Solution Explorer and 

click “Build” 
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6.11. After building the project, the “PLC Instance” submenu should now be expandable to display “PlcTask 

Inputs” and “PlcTask Outputs”. Each of these submenu headings have the Inputs and Outputs we 

declared in the GVL file respectively 

 

6.12. Next we need to link each PLC input and output to the related input and output on the ME43. Starting 

with the inputs, expand the “PlcTask Inputs” heading and select the first input. In window on the right, 

click “Linked to…” to select a compatible link from an I/O device 
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6.13. In the dialogue box which opens select the corresponding input from the ME43 and then click “OK” 

 

6.14. After clicking “OK” the field after the “Linked to…” button should now display the link to the related input 

on the ME43. Repeat this process for the rest of the inputs 

 

  



 

Page 37 of 88 

 
Originally written by Nicholas Everton on 18/12/2018 for Bürkert - https://www.burkert.com.au/en 

6.15. For the outputs, expand the “PlcTask Outputs” heading and select the first output. In window on the 

right, click “Linked to…” to select a compatible link from an I/O device 

 

6.16. In the dialogue box which opens select the corresponding output from the ME43 and then click “OK” 
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6.17. After clicking “OK” the field after the “Linked to…” button should now display the link to the related 

output on the ME43. Repeat this process for the rest of the outputs 

 

6.18. Now that all our links are setup we want to monitor and edit our tag values. Before we can read and 

write the tags we need to download the configuration to the device. To do so, click on the “Activate 

Configuration” button 

 

6.19. Click “OK” to activate the configuration 

 

6.20. Click “OK” to place TwinCAT into run mode 

 

  



 

Page 39 of 88 

 
Originally written by Nicholas Everton on 18/12/2018 for Bürkert - https://www.burkert.com.au/en 

6.21. Confirm we are online by checking the green “Restart TwinCAT System” icon is highlighted 

 

6.22. Now that we are online we can monitor and adjust these values from a number of locations 

We can monitor all of our inputs or outputs by selecting the “Project > PLC1 Instance > PlcTask 

Inputs/Outputs” 

 

Alternatively we can view individually view these tags for read and write operations by going to “Project 

> PLC1 Instance > PlcTask Inputs/Outputs” and selecting an individual output to target. Select the 

“Online” tab to view changes to the device values 
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Open an output tag, go to the “Online” tab and click the “Write” button 

 

Enter a value to write to the ME43. As the REAL value is 32 bits long make sure 32 is selected and 

then click “OK” 
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The best place to view and modify all inputs and outputs however is the GVL list we created earlier. 

This is because it displays all inputs and outputs in one section for viewing and modifying values. 

Return to the GVL list but notice it only lists the tag names not the values we were observing above. 

We need to login to the device to observe online changes. Click the “Login” button to login to the device 

 

NOTE: If the “Login” button shortcut is not displayed it is likely because the toolbar is hidden. You can 

either navigate to “PLC > Login” to have the same effect or you can add the toolbar to the top of the 

screen by right clicking in a blank space such as under the “Quick Launch” bar and selecting the 

“TwinCAT PLC FBD/LD/IL” option 
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The GVL tab should now show as being online and display all the values in a table. 

 

To modify a value, enter the new value in the “Prepared value” column and then click the “Write values” 

button. Again, if this button is not visible either enable the toolbar or access it from the “PLC” menu 

 

6.23. The values should now be written to the ME43. We can check this through Communicator 
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7. Performing ORF Read with TwinCAT 3.1 

Currently there is no official document outlining the ORF addresses used by Bürkert for EtherCAT. It has been 

confirmed however that they do use the same Index numbers as PROFINET. Until an official document is 

released with the updated indices, this section will use the PROFINET Index values in the ME23 Supplement to 

Operating Instructions guide. A link to this guide is available under Appendix-A, point 5. The list of ORF 

addresses can be found in section 4, Object Route Function, on page 7 

NOTE: The ORF value we will be targeting is the Wire Break Detection on an ME44 module. This property has 

an ORF Index of 2C00 and a Sub Index of 00. 

7.1. The first thing we need to do is get the CANopen address of the ME44 so we can target it using ORF. 

We can get the CANopen address of the ME44 from Communicator by hovering over the device in the 

left hand menu 

 

7.2. We need to convert this address to hexadecimal before it can be used with ORF. We can do this easily 

with the Windows calculator. Open the calculator, click the hamburger menu in the top left, and place it 

into “Programmer” mode 
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7.3. Make sure that “DEC” is selected and enter the address we found above, in this case 44. The new 

hexadecimal address will appear under the “HEX” heading, in this case 2C 

 

7.4. Return to TwinCAT and logout of the device by clicking the “Logout” icon or selecting “PLC > Logout” 

 

7.5. Navigate to “PLC > PLC1 > PLC1 Project”, right click on the POUs folder and select “Add > POU…” 
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7.6. In the prompt give the POU an easily recognisable name. Select “Program” as the type and “Ladder 

Logic Diagram (LD)” as the Implementation language. Click “Open” 

 

7.7. The following window should now appear on the right of the screen. This is where we will create our 

ladder logic program to run the ORF. A default empty network should have been created when the 

POU was created, highlighted with the red rectangle 

 

7.8. . If an empty network wasn’t created, first create one by selecting the “Insert Network” button 
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7.9. We need to add a toggle switch in order to run the ORF. To do this, select the “Insert Contact” button to 

add a normally open contact to the network 

 

7.10. We should now have the normally open contact in the network 

 

7.11. Click on the “???” above the contact and type “Toggle” and then press “Enter”. This is the tag name 

that we will use to identify and control the contact 
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7.12. The following dialog box should appear. TwinCAT will open the Auto Declare dialog box any time you 

enter a tag which it is not yet aware of to give you a chance to define it. The nice thing about this is that 

it automatically fills in the name and usually the type as well. In this case the default suggested values 

meet our needs. Click “OK” to define the Toggle tag 

 

7.13. The Toggle tag should now be defined in our program variables. This tag is native to this program and 

cannot be used outside the ORF POU. If you need tags to be available outside of the POU, consider 

placing them in the GVL list. We now have the toggle contact setup. It should be underlined in blue to 

let the user know the network is incomplete and the contact currently has no effect 

 

7.14. Because we only want our ORF to run once each time we call it, we want to reset the Toggle bit at the 

end of the network. Insert a “Reset Coil” by clicking the “Insert Reset Coil” button 
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7.15. The reset coil should have been added to the end of the network 

 

7.16. Click on the “???” as if you were entering text and then click the “Input Assistant” button 

 

7.17. The Input Assistant window will open. You should notice that the “Toggle” tag we defined above is 

available. As this is the value we wish to reset, select this tag from the list and then click “OK” 
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7.18. The network should now have the toggle normally open contact and reset 

 

7.19. Due to the way TwinCAT manages input, output and memory addresses automatically as described 

above, many of its function blocks refer to tag addresses instead of directly using the tag itself. 

Because of this, an additional address block needs to be used when reading and writing tags. Right 

click on the rung and select “Insert Box”. Here boxes are just another name for the function blocks 

 

7.20. In the Input Assistant window navigate to the “Text search” tab. In the search box enter the term “ADR”. 

This block will get the address of a tag and write this address as the value of another tag. This way we 

are able to keep track of the address throughout the program. Select the ADR block from the list and 

click “OK” 
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7.21. The ADR block should now have been added to the network in between the normally open contact and 

reset coil 

 

7.22. Repeat step 19 and 20 another two times to add two more blank ADR blocks to the rung. Alternatively 

you can just copy and paste the current block another two times. We should now have three ADR 

blocks in the network. The input (left side) of the block is the tag which will hold the data that has been 

read or that is to be written, deepening on our operation. The output (right side) is a tag which will hold 

the address of the input tag. It may be a bit confusing at first but should all make sense later on 

 

7.23. For the input of the first ADR block, enter a tag name of “Address” and press “Enter”. In the “Auto 

Declare” dialog box which appears, enter a type of UDINT (Unsigned Double Integer, which is the data 

type of the ORF Index/SubIndex/NodeID, as described in the Bürkert ME23 Supplement to Operating 

Instructions) and click “OK” 
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7.24. For the output of the first ADR block enter a value of AddressPtr and then press “Enter”. In the “Auto 

Declare” dialog box which appears, a type of POINTER TO UDINT should already be declared for you. 

If not then go ahead and enter it. As it says, this output tag will be a pointer to a UDINT, with this 

UDINT being the Address tag we entered in the previous step. Click “OK” 

 

7.25. For the input of the second ADR block, enter a tag name of “Run” and press “Enter”. In the “Auto 

Declare” dialog box which appears, enter a type of USINT (Unsigned Short Integer, which is the data 

type of the ORF call/cancel function, as described in the Bürkert ME23 Supplement to Operating 

Instructions) and click “OK” 

 

  



 

Page 52 of 88 

 
Originally written by Nicholas Everton on 18/12/2018 for Bürkert - https://www.burkert.com.au/en 

7.26. For the output of the second ADR block enter a value of RunPtr and then press “Enter”. In the “Auto 

Declare” dialog box which appears, a type of POINTER TO USINT should already be declared for you. 

If not then go ahead and enter it. As it says, this output tag will be a pointer to a USINT, with this 

USINT being the Run tag we entered in the previous step. Click “OK” 

 

7.27. For the input of the third ADR block, enter a tag name of “Value” and press “Enter”. In the “Auto 

Declare” dialog box which appears, enter a type of UDINT (Unsigned Double Integer, which is the data 

type of the ORF “Value UINT32”, as described in the Bürkert ME23 Supplement to Operating 

Instructions) and click “OK” 
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7.28. For the output of the third ADR block enter a value of ValuePtr and then press “Enter”. In the “Auto 

Declare” dialog box which appears, a type of POINTER TO UDINT should already be declared for you. 

If not then go ahead and enter it. As it says, this output tag will be a pointer to a UDINT, with this 

UDINT being the Value tag we entered in the previous step. Click “OK” 

 

7.29. Our network should have the following setup 

 

7.30. We need to import the library which contains the function blocks needed to perform ORF. In the 

Solution Explorer, navigate to “PLC > PLC1 > PLC1 Project”, right click on “References” and select 

“Add Library” 
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7.31. In the “Add Library” window expand the IO menu and select the “Tc2_EtherCAT” library. Click “OK” 

 

7.32. The library should now appear under “PLC > PLC1 > PLC1 Project > References” 
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7.33. Right click on the network after the address blocks and select “Insert Box” 

 

7.34. In the “Input Assistant” window, make sure the “Categories” tab is selected. Select “Function Blocks > 

Tc2_EtherCAT > POUs > CoE Interface > FB_EcCoESdoWrite” 
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7.35. Once the block has been entered the input focus should now be on the name of the block. The default 

name is ok to use so press “Enter”. All of the necessary values should be already filled out. Click “OK” 

 

7.36. We should now have the following network. Notice how the tag we defined in the last step has been 

added to the POU list of tags 

NOTE: We can copy these blocks which will make operations easier for us as we don’t need to fill out 

the same blocks three or four times but we must remember to change the tag name of the block! If 

there are multiple function blocks with the same name TwinCAT will get confused between them and 

the program may not work correctly 
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7.37. We will use this first box to write the ORF Index/SubIndex/NodeID value to the ME43. The first two 

values we want to fill out are the “sNetId” and “nSlaveAddr”. We can find these by navigating to “Project 

> I/O” and double clicking on the EtherCAT Master. In the window on the right select the “EtherCAT” 

tab. The value in the “NetId” box is our address for the ““sNetId” on the function block and the 

“Address” value is what we enter for the ““nSlaveAddr”. This is the EtherCAT network address of the 

device 

 

7.38. Return to the ORF program and enter these values in. Be sure to place the “sNetId” value in single 

quotes 
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7.39. Next we want to fill out the “nSubIndex” and “nIndex”. These are the ORF values in the Bürkert manual. 

As mentioned at the start of step 7 there are currently no EtherCAT values in this table but the 

EtherCAT SubIndex values match those of the PROFINET Index column. From the PROFINET Index 

column (ME23 Supplement to Operating Instructions, Appendix A.1.5) we see that the 

Index/Subindex/NodeID has a value of 1. Enter a value of “16#01” for the “nSubIndex” input where 1 is 

the input value and 16# tells TwinCAT we want to use Hexadecimal notation 

 

7.40. Set the value of “pSrcBuf” to the “AddressPtr” tag. This can be done by simply typing the tag name or 

using the Input Assistant wizard 
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7.41. The “cbBufLen” input is used to define how long in bytes the data is that is to be read or written. As we 

are using an Unsigned Double Integer data type which is 32 bits long, this equates to 4 bytes. Enter a 

value of 4 for “cbBufLen” 

 

7.42. Click on the “???” next to “tTimeout” and enter the tag name “Timeout”. Press “Enter” 

 

7.43. We want the timeout timer to default to a value of half a second. In the default value box, enter a value 

of “TIME#500MS”. Now whenever this tag is declared and the program is run, it will be automatically 

set with a value of 500ms. Make sure the name is defined and the type is set to “TIME”. Click “OK” 
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7.44. Click on the “???” next to “bError” and enter the tag name “Error”. Press “Enter” 

 

7.45. In the Auto Declare box leave the default values as they are and then click “OK” 

 

7.46. Click on the “???” next to “bErrId” and enter the tag name “ErrorId”. Press “Enter” 
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7.47. In the Auto Declare box leave the default values as they are and then click “OK” 

 

7.48. We should now have the following network 

 

7.49. Right click on our newly setup Write block and select copy. Right click on the rung just after the block 

and select paste 
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7.50. After the block has been placed click once on the name of the block to edit it. Remember that no two 

blocks can have the same name. Chance the 0 to a 1 and press “Enter” 

 

7.51. The Auto Declare dialog box should appear. Leave the default values as they are and click “OK”  
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7.52. Because we copied this write block most of the values which have been copied across are already 

correct. We only need to change three values. 

Change “nSubIndex” to a value of “16#06”. This is an index of 6 which is the call/cancel command from 

the ORF table 

Change the “pSrcBuf” value to “RunPtr” 

Change “cbBufLen” to a value of 1. This is because the Run command has a type of USINT. A short 

integer is only 8 bits long, so 1 byte 

We now have the following two write blocks 
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7.53. Right click on the network rung after the second write box and select “Insert  Box” 

 

7.54. In the “Input Assistant” box make sure the “Categories” tab is selected. Navigate to “Function blocks > 

Tc2_EtherCAT > POUs > CoE Interface” and select “FB_EcCoESdoRead”. Click “OK”. This block is 

used to read ORF from the ME43. 

After adding the block press “Enter”. Leave the default values in the “Auto Declare” window and then 

click “OK” 
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7.55. All of the values are the same for the read block as they were for the two write blocks. The only three 

changes which need to be made are:  

“nSubIndex” has a value of 16#03. This is the ORF index of “Value UINT32” 

“pDstBuf” has a value of ValuePtr. This tells the block that the value which is read should be placed in 

the Value tag 

“cbBufLen” has a value of 4 as Value is an UDINT 

 

Our network should now look as follows 
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7.56. Finally we need to tell TwinCAT how we want it to format our values so that we don’t need to change 

the appearance of values while we are running the ORF. Expand the top section of the ORF program 

screen where all of our tags are defined. In this section we need to add the following line above any 

attributes which we wish to style manually: {attribute ‘displaymode’:=’ type’}. Type is one of “bin”, “hex” 

or “dec” 

In general: 

For addresses and memory locations we want to use hex 

For decimal values (e.g. 2 and 3.5) we want to use dec 

For digital values with one or more channels we want to use bin 

In our case: 

For the “Address” tag we want to display this in hex. Add the line {attribute ‘displaymode’:=’ hex’} above 

the Address: UDINT line. 

For the “Run” tag we want to display this in decimal. Add the line {attribute ‘displaymode’:=’ dec’} above 

the Run: USINT line 

As we are reading the wire breaks of the ME44 which are represented by one or more digital channels, 

for the “Value” tag we want to display this in binary. Add the line {attribute ‘displaymode’:=’ bin’} above 

the Value: UDINT line 
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7.57. Now that the ORF functions have been setup, we need to tell TwinCAT to run our program once it has 

been installed on the EtherCAT master. Navigate to “PLC > PLC1 > PLC1 Project > POUs” and double 

click on “MAIN (PRG)”. The main program is always run whenever it is loaded to the EtherCAT Master 

and it controls the flow of all other programs. As we can see it is currently blank so nothing will be run 

after the load has been completed. To run our ORF function click into the bottom half of the screen and 

enter “ORF();”. Make sure you include the semicolon after the parenthesis. This tells the main program 

to call our function 

 

7.58. We are now ready to download the device. Open the ORF program again and then click the “Activate 

Configuration” button 

 

7.59. Click “OK” to activate the configuration 

 

7.60. Click “OK” to place TwinCAT into run mode 
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7.61. Confirm we are online by checking the green “Restart TwinCAT System” icon is highlighted 

 

7.62. Now we want to login to the EtherCAT Master to view programming changes as they happen. Click the 

login button or, if the toolbar is hidden, select “PLC > Login” 

 

7.63. After logging in we are able to manipulate the program values live. The way writing values works in 

TwinCAT is that we first prepare one or more values and then write these to the device. Double click on 

the “Toggle” contact to prepare its value to true. When we write a value of true to the “Toggle” contact, 

it tells the TwinCAT master to enable one run of our ORF program 

 

7.64. The next value we want to prepare is the “Address” value. The Address value will tell the ME43 which 

ORF device function we want to target. As mentioned at the start of step 7, we are targeting the Wire 

Break Configuration on the ME44. This has an Index of 2C00, SubIndex of 00 and we calculated the 

ME44 read address to be 2C. Putting this all together in order gives 2C00_002C. Prepare this value by 

double clicking on the “Address” tag. 
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A dialog box should open. Remember that our addresses are using the hexadecimal format. Enter 

“16#” to specify hexadecimal followed by the Index/SubIndex/NodeID value of “2C00_002C”. Click 

“OK” 

 

7.65. The next value we want to prepare is the “Run” value. The Run value will tell the ME43 to run the ORF 

if it is equal to 1. Prepare this value by double clicking on the “Run” tag. 

 

A dialog box should open. Enter a value of “1” and then click “OK” 
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7.66. Before we run the ORF we want to set some values to make sure what we are reading is correct. To do 

this we will manually trigger some Wire Breaks in Communicator. Select the ME44 in the left hand 

column and go to “General settings > Maintenance > All values” and scroll down until you see “2C00 

WB Configuration”. Toggle the boxes under 2, 3 and 4 to enable Wire Break on these inputs 

 

7.67. We can check that the Wire Breaks have been triggered by checking the Error message at the top of 

Communicator. It should indicate that Wire Breaks 2, 3 and 4 are active 

 

7.68. All of our values are now ready. Return to TwinCAT and click the “Write Values” button or “PLC > Write 

Values” to write the prepared values to the EtherCAT Master device 
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7.69. The Wire Break Configuration should now have appeared in the Value tag of the third ADR block. So 

it’s a bit clearer to see, expand the tag definition area in the top half of the screen and we should now 

see the second, third and fourth bits enabled in the Value tag, which matches our manually triggered 

Wire Breaks 

 

NOTE: If an error did occur after writing the values, the Error tag will have a value of TRUE and the 

ErrorId tag will have a numeric value in it. This value can be looked up on the Beckhoff website under 

ADS error numbers (Appendix A.2.2) to help overcome any errors which may have occurred. For 

example a value of 1861 in the ErrorId is a "timeout elapsed” error an may be fixed by increasing the 

timeout default value 

 

7.70. To read further changes in the Wire Break configuration you will need to run the ORF again. To do this 

we only need to set the “Toggle” contact to true and write this value again. This is because our Address 

and Run tags have maintained their values from the previous write to the device 
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8. Performing ORF Write with TwinCAT 3.1 

8.1. First we want to reset the Wire Break Configuration in Communicator so we can write some new values 

to it. Select the ME44 in the left hand column and go to “General settings > Maintenance > All values” 

and scroll down until you see “2C00 WB Configuration”. Toggle the boxes so that all the Wire Breaks 

are cleared 

 

8.2. Next we need to update the CANopen address we are using. Our index and Subindex are going to 

remain the same but to perform the write operation we need to add 0x80 (80 in hex) to the CANopen 

address of the device. We can do this in the Windows calculator. Make sure the calculator is still in 

Programmer mode and HEX is selected. Enter our current device address, in this case 2C, and then 

add 80 onto this, giving us AC. This is our new ORF write address 
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8.3. Return to TwinCAT and logout of the connection if it is still active 

 

8.4. Right click on the Read Value box and click “Delete” 
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8.5. Right click on the rung in between the “ValuePtr” ADR block and the “AddressPtr” Write block and 

insert a fourth ADR block. Give this block a input of “Length” and an output of “LengthPtr” 

 

  



 

Page 75 of 88 

 
Originally written by Nicholas Everton on 18/12/2018 for Bürkert - https://www.burkert.com.au/en 

8.6. After inserting the Length ADR block, right click the rung in between the two current Write blocks and 

select “Insert Box”. Insert another “FB_EcCoESdoWrite” block 

 

8.7. As before, give the box all of the same values as the previous two boxes except set: 

“nSubIndex” to “16#02” 

“pSrcBuf” to “LengthPtr” 

“cbBufLen” to “4” 

Give the function block a name which is unique from the other two blocks 
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8.8. Once this block has been setup, right click on the rung in between the second and third write blocks 

and select “Insert Box”. Insert another “FB_EcCoESdoWrite” block 
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8.9. As before, give the box all of the same values as the previous two boxes except set: 

“nSubIndex” to “16#03” 

“pSrcBuf” to “ValuePtr” 

“cbBufLen” to “4” 

Make sure the function block has a unique name 
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8.10. We should now have the following setup for the second half of the network. Note that all function blocks 

have their own unique names. In this example I renamed the last function block from 1 to 3 just so the 

blocks were named in a sequential order 

 

8.11. We are now ready to download the device. Open the ORF program again and then click the “Activate 

Configuration” button 

 

8.12. Click “OK” to activate the configuration 
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8.13. Click “OK” to place TwinCAT into run mode 

 

8.14. Confirm we are online by checking the green “Restart TwinCAT System” icon is highlighted 

 

8.15. Now we want to login to the EtherCAT Master to view programming changes as they happen. Click the 

login button or, if the toolbar is hidden, select “PLC > Login” 
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8.16. This example will use the tag table view to modify tags values instead of modifying the values attached 

to the function blocks so it is easier to see what is happening but either method of modifying the tags is 

fine. Enter the values below as follows:  

A value of TRUE for “Toggle”. This tells TwinCAT to run our ORF program. 

A value of “16#2C0000AC” for Address. This is our wire break configuration address like before, but 

this time with our updated write address, “AC”, which we calculated at the start of step 8. 

A value of 1 for the “Run” tag. This tells the ME43 to execute the ORF 

A value of “2#01110000” for the “Value” field. The bits which have been set as “1” are the Wire Break 

configurations we want to set on the ME44. The right most bit is Wire Break 1. Here we are triggering 

Wire Break on inputs 5, 6 and 7 

A value of 1 for Length. This tells the ME43 that we are going to be writing 1 byte of data in our ORF 

operation 

 

8.17. All of our values are now ready. Click the “Write Values” button or “PLC > Write Values” to write the 

prepared values to the EtherCAT Master device 
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8.18. Provided no errors occur we should see the “Value” row update to contain the wire break configuration 

we had set before the write operation 

 

8.19. We can check if the write was successful by examining the Wire Break Communicator The ME44 

should have one error, indicating a Wire Break on inputs 5, 6 and 7 

 

8.20. To perform another write operation simply change the value you want to write in the “Value” row, set 

the toggle row to have a value of “TRUE” and then click the “Write values” button again to write the new 

values to the EtherCAT Master 
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Appendix-A: Links 

1. Bürkert 

1.1. Bürkert Communicator - https://www.burkert.com.au/en/type/8920 

1.2. Bürkert Home Page - https://www.burkert.com.au/en 

1.3. ME43 - https://www.burkert.com.au/en/type/ME43 

1.4. ME44 - https://www.burkert.com/en/Media/plm/MAN/MA/MAME44-Manual-EU-

EN.pdf?id=MAN0000000000000001000359832EN- 

1.5. ME23 Supplement to Operating Instructions - 

https://www.burkert.com/en/Media/plm/MAN/MA/MAME23-Supplement-EU-

EN.pdf?id=MAN0000000000000001000234020ENF 

2. Beckhoff 

2.1. TwinCAT 3 Download - https://www.beckhoff.com/english.asp?twincat/twincat-3.htm 

2.2. ADS Return Codes - 

https://infosys.beckhoff.com/english.php?content=../content/1033/devicemanager/36028797393240971

.html&id= 

2.3. Specifying Constant Number Formats - 

https://infosys.beckhoff.com/english.php?content=../content/1033/tcplccontrol/html/tcplcctrl_constant_n

umeric.htm&id= 

2.4. CANopen over EtherCAT Interface - 

https://infosys.beckhoff.com/english.php?content=../content/1033/ej110x-00xx/1036982411.html&id= 

2.5. Acyclic Read Function Block - 

https://infosys.beckhoff.com/english.php?content=../content/1033/tcplclib_tc2_ethercat/56996235.html&

id= 

2.6. Acyclic Write Function Block - 

https://infosys.beckhoff.com/english.php?content=../content/1033/tcplclib_tc2_ethercat/56999307.html&

id= 

2.7. Device Description Catalogue - 

https://infosys.beckhoff.com/english.php?content=../content/1033/fm33xx-b110-

xxxx/1036998411.html&id= 

2.8. Tag Address Assignment - 

https://infosys.beckhoff.com/english.php?content=../content/1033/tc3_plc_intro/18014401038842507.ht

ml&id= 

2.9. Product Licensing - 

http://download.beckhoff.com/download/Software/TwinCAT/TwinCAT3/FirstSteps/TC3_Mini_Booklet_G

B.PDF 

2.10. Tag Display Mode Attribute - 

https://infosys.beckhoff.com/english.php?content=../content/1033/tc3_plc_intro/2529633163.html&id= 

2.11. I/O Devices - 

https://infosys.beckhoff.com/english.php?content=../content/1033/tcsystemmanager/basics/TcSysMgr_

ConfigIO_Intro2.htm&id= 

 

  

https://www.burkert.com.au/en/type/8920
https://www.burkert.com.au/en
https://www.burkert.com.au/en/type/ME43
https://www.burkert.com/en/Media/plm/MAN/MA/MAME44-Manual-EU-EN.pdf?id=MAN0000000000000001000359832EN-
https://www.burkert.com/en/Media/plm/MAN/MA/MAME44-Manual-EU-EN.pdf?id=MAN0000000000000001000359832EN-
https://www.burkert.com/en/Media/plm/MAN/MA/MAME23-Supplement-EU-EN.pdf?id=MAN0000000000000001000234020ENF
https://www.burkert.com/en/Media/plm/MAN/MA/MAME23-Supplement-EU-EN.pdf?id=MAN0000000000000001000234020ENF
https://www.beckhoff.com/english.asp?twincat/twincat-3.htm
https://infosys.beckhoff.com/english.php?content=../content/1033/devicemanager/36028797393240971.html&id
https://infosys.beckhoff.com/english.php?content=../content/1033/devicemanager/36028797393240971.html&id
https://infosys.beckhoff.com/english.php?content=../content/1033/tcplccontrol/html/tcplcctrl_constant_numeric.htm&id
https://infosys.beckhoff.com/english.php?content=../content/1033/tcplccontrol/html/tcplcctrl_constant_numeric.htm&id
https://infosys.beckhoff.com/english.php?content=../content/1033/ej110x-00xx/1036982411.html&id
https://infosys.beckhoff.com/english.php?content=../content/1033/tcplclib_tc2_ethercat/56996235.html&id
https://infosys.beckhoff.com/english.php?content=../content/1033/tcplclib_tc2_ethercat/56996235.html&id
https://infosys.beckhoff.com/english.php?content=../content/1033/tcplclib_tc2_ethercat/56999307.html&id
https://infosys.beckhoff.com/english.php?content=../content/1033/tcplclib_tc2_ethercat/56999307.html&id
https://infosys.beckhoff.com/english.php?content=../content/1033/fm33xx-b110-xxxx/1036998411.html&id=
https://infosys.beckhoff.com/english.php?content=../content/1033/fm33xx-b110-xxxx/1036998411.html&id=
https://infosys.beckhoff.com/english.php?content=../content/1033/tc3_plc_intro/18014401038842507.html&id
https://infosys.beckhoff.com/english.php?content=../content/1033/tc3_plc_intro/18014401038842507.html&id
http://download.beckhoff.com/download/Software/TwinCAT/TwinCAT3/FirstSteps/TC3_Mini_Booklet_GB.PDF
http://download.beckhoff.com/download/Software/TwinCAT/TwinCAT3/FirstSteps/TC3_Mini_Booklet_GB.PDF
https://infosys.beckhoff.com/english.php?content=../content/1033/tc3_plc_intro/2529633163.html&id
https://infosys.beckhoff.com/english.php?content=../content/1033/tcsystemmanager/basics/TcSysMgr_ConfigIO_Intro2.htm&id
https://infosys.beckhoff.com/english.php?content=../content/1033/tcsystemmanager/basics/TcSysMgr_ConfigIO_Intro2.htm&id


 

Page 83 of 88 

 
Originally written by Nicholas Everton on 18/12/2018 for Bürkert - https://www.burkert.com.au/en 

Appendix B – Online Device Description Installation 

The following steps outline how to download the device description from an online device rather than specifying a 

hardware description file. Note that it is preferred the hardware description file is used rather than an online 

download from a device due to the limitation described above in step 3 

1. With a project open navigate to “Project > I/O”, right click on “Devices” and click “Scan” 

 

2. Click “OK” on the dialogue box which appears 

 

3. Wait for the scan to complete. Tick the checkbox next to the devices you wish to add and then click “OK” 
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4. Click “Yes” to scan for boxes 

 

5. If no device description file has been installed TwinCAT will fail to recognise the device and should display a 

prompt asking if the user wants to download an online description from the device. To download the online 

description file click “Yes” 

 

6. Click “Yes” to activate Free Run and bring the device online 

 

7. The device information should now be loaded and the device recognisable. We can confirm this by checking 

the box has been added in our solution explorer on the left of the screen 
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Appendix C – Uninstall TwinCAT EtherCAT Driver 

For functionality reasons you may wish to uninstall the TwinCAT driver which is installed onto the Ethernet 

Adapter while using TwinCAT. Note that the TwinCAT driver is required to be installed while using TwinCAT and, 

if uninstalled, will have to be reinstalled the next time TwinCAT is used 

1. Right click on the Start menu and select “Device Manager” 

 

2. Expand “Computer > Network adapters” and find the adapter with the name “TwinCAT”. Right click on this 

adapter and select “Update driver” 
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3. Select “Browse my computer for driver software” 

 

4. Select “Let me pick from a list of available drivers on my computer” 
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5. A list of compatible hardware drivers should be shown on the next screen. Select the driver you wish install 

to use with the Ethernet adapter. It is normally best to pick the driver with the latest version for the best 

compatibility. Select the driver and click “Next” 

 

6. Wait for the driver installation to complete 

 

7. Click “Close” 
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8. Check the list of “Network adapters” again. The Ethernet adapter should now have reverted to its normal 

state with the TwinCAT driver removed 

 

 


