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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 a PROFINET slave in a PROFINET network. The example shown here uses a Siemens Simatic ET 

200SP CPU 1510SP-1 PN PLC configured as a PROFINET master. Siemens TIA Portal is the software that is 

used to read and write data to and from the ME43. The ME43 is always a PROFINET slave and a gateway to 

other connected EDIP devices. 
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1. Windows PC with Bürkert Communicator (Type 8920) and Siemens TIA Portal 

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

3. Ethernet cable (cat5/6) from the laptop to the ME43 

4. Ethernet cable (cat5/6) from the PLC to the ME43 

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

6. Type ME24 I/O Modules used in this example are: 

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

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

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

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

7. Siemens Simatic ET 200SP CPU 1510SP-1 PN PLC with Bus Adapter BA 2xRJ45 removed. (CPU 

Module with model number 6ES7 510-1DJ01-0AB0 and software v2.1.0. Side server module with 

model number 6ES7 193-6PA00-0AA0 and software v1.1.1) 

8. 24VDC power supply (feed for the ME43 and EDIP devices, e.g. ME24 IO as shown) 

 

Software Versions Used: 

 Siemens TIA Portal (V14 SP1 64-bit) 

 Bürkert Communicator (v5.1.3) 

 Windows 10 (v20H2) 

 VMware Workstation Player (v15.5.7) running a Windows 7 guest 
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1. Configuring the ME43 with Bürkert Communicator 

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

 

1.2. Select büS Stick 

 

1.3. Select Bürkert büS Stick relevant to your PC’s port number and click “Finish” 
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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 PROFINET 

Master. Click the error message list and acknowledge the warning. This will reduce the number of 

errors by 1 
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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” and then click through the wizard. The factory settings will be applied 

and the unit will restart 
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1.6. A name for the device should be assigned 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 IP address settings need to be configured for use with PROFINET. In the ME43 menu go to 

“Industrial communication > Parameter” and change the Protocol to “PROFINET”. Then click on 

“Protocol settings” 

 

1.8. Set the “Static IP address” to 192.168.1.99, “Network mask” to 255.255.255.0 and “Default gateway” to 

192.168.1.1 

NOTE: These values will be modified by the PROFINET PLC later 
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1.9. Right click on the ME43 and restart the device to apply the new network settings 

 

1.10. Once the device has restarted, navigate to “Industrial communication > Parameter > Gateway 

configuration” and select “Create a gateway configuration” 

 

1.11. Select PROFINET and then “Start new configuration” 
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1.12. Enter the IP address and Default gateway addresses again as per below then click “Next” 

 

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

list 
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1.14. 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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1.15. Communicator will generate a PROFINET gateway table which will automatically map each assigned 

variable to an Index, Subindex, Slot, Subslot, SubslotIndex, and Module ID. We will be using these 

modules to map our inputs and outputs in Siemens TIA Portal. Click “Next” 

 

1.16. 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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1.17. The configuration will then be downloaded and the device will restart. Press “Finish” to return to the 

main overview and wait until the device has finished booting 

 

1.18. Some files will have been created after generating the gateway. The files inside the “PLC_Profinet” 

folder are what we will load into Siemens TIA Portal so that it is able to recognise and communicate 

with the ME43. The main file we are interested in is the GSDML file which contains the actual 

configuration of the device 

 

1.19. 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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1.20. Click the ME43 Gateway on the device list on the left. You will now see all of the data that the ME43 is 

set to exchange with the PROFINET Master. Note that the ME43’s status LED will remain red until a 

connection to the PROFINET Master is established 
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1.21. ME43 Status display modes: 

1. “init” is shown and the status LED is 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 2.5 onward 

 

 

 

 

2. “init” and the IP address is shown and the status LED is red 

Cause: An IP address has been set either via the keypad on the device or via 

Communicator and the device is waiting for a gateway configuration  

Solution: Create a gateway configuration for the device 

 

 

 

 

3. “offline” and the IP address is shown and the status LED is red 

Cause: A  configuration has been correctly set but there is no connection to the PROFINET 

master 

Solution: Ensure that the PROFINET master is connected and the configuration in 

Siemens TIA Portal is setup correctly to exchange data with the ME43 

 

 

 

 

4. “online” and the IP address is shown and the status LED is green  

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

PROFINET master. This is the normal operation state 
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2. Making sure Siemens TIA Portal can find the Controller and ME43 

NOTE: This step is necessary if you are running in a virtual environment otherwise Siemens TIA Portal will not be 

able to find the PLC 

Because there are a number of ways virtual machines can route traffic between the physical adapters on your 

machine and the guest operating system, some programs are unable to properly scan for devices even if they are 

directly connected to the host computer. This is a problem with how Siemens TIA Portal scans for devices. To 

overcome this, we are going to modify how the virtual machine accesses physical media on the network. The 

following example uses VMware Workstation 15 Player but the steps should apply to almost all Virtual Machine 

managers. 

2.1. Open the settings for the virtual machine which you will be using to connect to the PLC 

NOTE: Some virtual machine managers may require you shut down the machine before configuring 

network settings but most will allow you to configure these while the guest OS is running 

 

2.2. Find the “Network Adapter” settings. Most virtual machines will use the NAT setting by default. We want 

to change this to be a bridged connection. By using a bridged connection, the virtual machine is able to 

directly access any media which is connected to the physical network adapter of the host without 

routing through a virtual adapter 
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2.3. As we will be connecting the PLC to the Ethernet adapter and most computers have a number of 

adapters (E.g. Wi-Fi, Ethernet and Virtual), we need to tell the virtual machine manager which adapter 

to bridge to. Failing to manually specify that we want to bridge to the Ethernet adapter will result in the 

virtual machine deciding which adapter it uses, meaning we may not necessarily be connected to the 

Ethernet adapter. Select “Configure Adapters” and make sure that only the Ethernet Adapter is 

selected. Click “OK” 
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3. Setting up a new Project 

3.1. Open Siemens TIA Portal and you should be presented with the following screen 

 

3.2. Select “Create new project”. Give the project a name and make sure version V14 SP1 is selected. Click 

“Create” 
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3.3. Once the project has been created, select “Devices & networks > Add new device”. Navigate to 

“Controllers > SIMATIC ET 200 CPU > ET200SP CPU > CPU 1510SP-1 PN > 6ES7 510-1DJ01-

0AB0”. Make sure version “V2.1” is selected, “Open device view” is ticked and then click “Add” 

 

3.4. Once in the device view we need to finish setting up the controller by adding the server module. In the 

“Hardware Catalogue” on the right of the screen select “Server Modules > 6ES7 193-6PA00-0AA0”. 

Click and drag this module into “Slot 2” on the main display. The PLC is now ready to use.  

 

3.5. Save the project before continuing onto the next step 
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4. Remove old Gateway Configurations 

It can be helpful to clean up old ME43 which may be left in the hardware catalogue from previous projects. This 

may help avoid confusion if multiple GSDML revisions of the gateway have been imported over time 

4.1. First we need to check if there are any existing ME43 profiles listed in the device catalogue. From the 

“Device View” navigate to “Network View”. Then in the “Hardware Catalogue” select “Other field 

devices > PROFINET IO > Gateway”. If there is no “buerkert fluid control systems” folder under 

“Gateways” then there are no devices that need to be removed and you can continue to step 5. 

 

4.2. To remove devices from the catalogue we need to manage the imported GSD flies. Go to “Options > 

Manage general station description files” 
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4.3. The following window should appear listing all of the previously installed GSD files 

 

4.4. Select all of the Bürkert gateway devices which have “Already installed” in the “Status” column by 

ticking the check box on the left hand side. Once all of the devices have been selected click the 

“Delete” button 

 

4.5. After removing the installed GSD files change to the “GSDs in the project” tab. Select “Find unused 

GSDs”. If there are any GSD files found click the “Delete” button to clear them from the project 
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4.6. Check that the devices have been removed from the “Hardware Catalogue” by checking there are no 

Bürkert entries under “Other field devices > PROFINET IO > Gateway”. If there are still Bürkert entries 

in this list try restarting the program and running the GSD management tool again 
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5. Configuring Siemens TIA Portal to Exchange Data with the ME43 

NOTE: We will be using the GSDML.xml file generated in step 2.15 to load the ME43 configuration into TIA Portal 

5.1. The first thing we need to do is install the hardware configuration for the ME43. Select “Options > 

Manage general station description files” 

 

5.2. When the management window opens, browse to the source path where we saved our PROFINET 

gateway configuration in step 1.16. Select the check box next to the gateway we want to install and the 

click the “Install” button. If multiple entries appear in the able be sure to pick the correct one.  
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5.3. Once the installation has finished a message should appear with a notification that the installation was 

successful. Click “Close” 

 

5.4. Wait for the hardware catalogue to finish updating and then click “Cancel” to close the GSD 

management window 
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5.5. Back in the “Devices & networks” view we now want to add the ME43 to our network setup. Make sure 

“Network view” is selected and then navigate to “Other field devices > PROFINET IO > Gateway > 

buerkert fluid control systems > Gateway > MEX3”. Click and drag the device onto the main view 

 

5.6. We should now have our PLC and ME43 gateway on the network map 

 

5.7. Click and drag from the Ethernet port on one of the devices to the Ethernet port of the other device. A 

new PROFINET link should be created between the two of them 
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5.8. Next we need to set the IP Address of the two interfaces. First, double click on the PLC to open up the 

device view 

 

5.9. Next double click on Ethernet port which we are connected to the device through 

 

5.10. A window should open at the bottom of the screen with the device properties. Make sure “Ethernet 

address” is selected in the left pane and then give the device an IP address of “192.168.1.100”, a 

subnet mask of “255.255.255.0” and leave the “Use router” box unticked 
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5.11. Return to the “Network view” 

 

5.12. Next we need to set the IP address of the ME43. Just like the PLC double click on the ME43 to go to 

the “Device view” 

 

5.13. Double click on the Ethernet port of the ME43 to bring up the device properties 

 

5.14. Make sure “Ethernet address” is selected in the left pane and then give the device an IP address of 

“192.168.1.99” and a subnet mask of “255.255.255.0”. Notice also that when we made the connection 

between the ME43 and the PLC it has placed them on the same subnet of PN/IE_1 
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5.15. We also need to configure the Inputs and Outputs of the ME43 so we are able to read/write them in 

Siemens TIA Portal. To do this we are going to assign each I/O to a tag which we can monitor and 

modify. 

Before we assign each I/O to a tag, check the addresses the PLC has given to each I/O module. 

Expand the “Device overview” tab so we are able to view the following columns: “Module”, “Rack”, 

“Slot”, “I Address” and “Q Address”. 

The “I address” column contains the addresses of the input modules attached to the ME43 

The “Q address” column contains the addresses of the output modules attached to the ME43 

The amount of memory which is available to be used to address the inputs and outputs depends on the 

type of PLC which is used. The PLC will start addressing the ME43 I/O modules at the next free space 

in its memory. We can change these addresses to whatever we like in the PLC memory range. This 

range is displayed if we try to edit an address 

 

*IMPORTANT* 

Note that this next address may be outside of what is called the process image of the PLC. The size of 

the process image depends on the PLC which is used. If the assigned address is outside of the 

Process Image, we will be required to use Peripheral Addressing to access the data from the ME43 

modules. 

See Appendix B for an explanation of Peripheral Addressing and how memory is allocated on the PLC. 

In our case, the addressing does fall within the process image of the PLC and we can continue as 

normal. You will need to check the manual for each PLC to determine the size of your Process Image 
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5.16. Now that we have set our addresses and checked they are in the correct range, we need to assign the 

I/O addresses to tags. Right click on one of the modules and select properties 

 

5.17. In the properties panel at the bottom of the window, make sure the “IO tags” tab is selected and then 

enter a name for the tag. Enter a name by clicking the empty “Name” cell once and then start typing. 

Press enter once you have finished. This will map the memory address in the “Address” column to the 

tag name which we have entered. Do this for all of the displayed modules 

 

5.18. To check all of our tags have been created successfully go to the project tree on the left and navigate 

to “PLC > PLC tags > Default tag table”. Double click to open the “Tag table” view 
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5.19. The tags we just created for our I/O modules should be displayed down the left side of the screen 

 

5.20. The data types of the tags need to be set so we can display the values correctly. To change the data 

type of a tag select the row in the “Data type” column, click the dropdown menu on the right of the cell 

and select the new data type. Set analogue values to “Real” and digital values to: “Byte” if you want to 

display individual bits or “Bool” if you want to just display a true/false value 

 

5.21. Some of the “Address” cells may go red after changing the data type. This is due to the “Operand type” 

not matching the “Address” format. TIA can fix this for you automatically. Simply select the arrow on the 

right hand side of the “Address” column and click the green tick box to confirm the automatic changes 
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5.22. Before we can read values from the EDIP devices we need to download the network configuration to 

the PLC so that it can start communicating with the ME43 and transferring data. In the project tree on 

the left hand side select the PLC and then click the “Download to device” button 

 

5.23. In the extended download window that appears, set the “Connection to interface/subnet” to “PN/IE_1”. 

Make sure “Show all compatible devices” is selected and then click “Start search” 
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5.24. TIA will now scan for any PROFINET devices on the connected interface and display them in the 

bottom table. Note that the IP Address in the top table is not the IP address of the device we are 

searching for but the address we want to assign to the device once we find it and load the configuration 

to it. The PLC may have previously had no IP address or an unknown IP address. To overcome this, 

TIA broadcasts on the network in order to find compatible devices and then assign them the new IP 

address after downloading the network configuration 

Once a device has been found select it in the bottom table and then click the “Load” button 
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5.25. There are two main windows which may appear after clicking the load button: 

1. Synchronisation error window:  

 

The synchronisation error window indicates that there is some difference usually at a software 

level between the configuration in TIA and that which is on the controller. Most of the time it will 

indicate that manual synchronisation will be required. These warnings are normally fine to ignore 

and can be bypassed by clicking the “Continue without synchronisation” button. The main reason 

for this warning appearing is that when an entirely new program is being loaded onto the PLC, it is 

usually going to be different to the program which is already on there. Most of the time these 

manual synchronisation warnings will disappear after a second or third download to the device 

 

2. Load preview window:  

 

The load preview window is the final step before the load process begins. It will give you a 

general overview of the steps which will be performed while the load operation is in progress as 

well as any final preparation steps which may be necessary such as entering a password for the 

PLC. Provided there are no errors we can go ahead and click the “Load” button 
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5.26. In this case there are some warnings which appear at the bottom of the screen which have occurred 

during compilation. 

The first warning indicates that the network has not been configured correctly in order to support the 

Device Replacement without exchangeable medium function. For more information about this function 

see Appendix D. 

The second warning is alerting us to the fact that the PLC isn’t password protected. For a real life 

application it is important to ensure that the PLC has a password to prevent unauthorised changes. For 

the purposes of this tutorial however we can ignore this warning and leave the PLC without a 

password. 

TIA makes it easy to find and fix these warnings by clicking the green arrow next to each warning. Each 

arrow is a link which will take you to where the problem is located. Keep in mind these are just 

warnings and the program should still load correctly but it’s helpful to try and fix warnings in the early 

stages before they create problems later on 

 

1. To disable the device replacement feature and remove this warning we can double click the green 

arrow in that row and it will take us to “Devices & networks > PLC > Device view > Interface_1”. In 

the properties window, make sure you’re in “Advanced options > Interface options” and untick 

“Support device replacement without exchangeable medium” 
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5.27. Select the PLC in the “Project tree” and click the “Download to device” button again 

 

5.28. If the “extended download to device” window appears again, follow the same steps as above to search 

for and select the device. After selecting the device, if the “Synchronisation error window” appears 

again then click “Continue without synchronisation” to go to the “Load preview window”. The compile 

window at the bottom of the screen should now only have the one warning to inform us that the PLC 

has no password configured. As mentioned above we can ignore this warning for this tutorial. The 

program has compiled successfully and is ready to load 
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5.29. Click the “Load” button 

 

5.30. The configuration should load onto the device without any problems. Once the load operation has 

finished the following window should be presented. Make sure the “Start all” box is ticked so the PLC is 

in run mode and then click finish. It is at this stage the light on our ME43 should go green to confirm we 

have established a connection 

 

If you are having trouble connecting, see Appendix C: Connection Troubleshooting to try and identify 

and resolve the issue 

 

5.31. We should also receive confirmation in the information box at the bottom of the screen to let us know 

the software was loaded successfully 
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5.32. We should now be able to go online to the PLC and watch the values being observed. Return to “PLC 

tags > Default tag table” and click “Monitor all”. We should now be able to read and monitor all of our 

inputs from the ME43 through the “Monitor value” column on the right. Notice how the bar at the top of 

the screen has gone orange. This is a visual indicator to let us know we are online to the PLC 

 

NOTE: If these values are not updating and showing what you expect, see Appendix B for an 

explanation of Peripheral Addressing and how memory space works on the PLC. It will explain the 

reason for the values not showing/updating as well as how to setup Peripheral Addressing to overcome 

the problem 

 

NOTE: The changes from Appendix B need to be performed in the Watch Table in the next step, NOT 

in the Default Tag Table 

 

5.33. To write values to our outputs we need to create a “Watch table”. We can also monitor our input values 

from the watch table which saves us switching between our “Default tag table” and watch table. To 

create a new watch table select “PLC > Watch and force tables > Add a new watch table” 
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5.34. Making sure we are in our new watch table, click the tag selection icon in the first row and add an 

output to the watch table 

 

REMEMBER: We can also add and monitor input tags in the watch table. Just select our input tags 

from the tag selection drop down menu. This saves us from switching between the “Default tag table” 

and the watch table. You will also need to setup input tags in the watch table if you are using peripheral 

addressing and want to monitor their values, as this can’t be done through the default tag table 

 

5.35. Once you have added all of your desired tags the table should look similar to that below 
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5.36. To write a value to the output tags, enter a value in the “Modify value” column. Once you enter a value 

in the “Modify value” column, the same row in the lightning bolt column should have a tick in the 

checkbox and a warning symbol. 

A ticked checkbox is an indication that the value is selected to be written next time a write operation is 

performed. 

The warning symbol indicates that the value has not been written to the PLC yet. 

To write the value from the “Modify value” column to the CPU ensure the checkbox is ticked and then 

click the “Modify all selected values once and now” button. The values should now be written to the 

EDIP devices through the ME43 gateway 

 

5.37. We can see that these values have been written successfully by inspecting the ME43 overview screen 

in Communicator 
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6. Performing ORF Read with Siemens TIA Portal 

This section uses the PROFINET address values in the Supplement to Operating Instructions. A link to this guide 

is available under Appendix A, Supplement to Operating Instructions The list of ORF addresses can be found in 

the section labelled Object Route Function 

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

an ORF Index of 0x2C00 and a Sub Index of 00. 

6.1. 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 

 

6.2. 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 

 

6.3. 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 
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6.4. Return to Siemens TIA Portal and make sure we are offline to the controller by selecting 

“Communications > Go Offline”. This will give us much greater flexibility when creating the ORF tags 

and program 

 

6.5. In the project tree select “PLC > Program blocks” and double click on Main [OB1]. The programming 

view should open in the right side panel 

 

6.6. You will find all of the instruction blocks for programming in the panel on the right of the screen. The 

first instruction we want to add to our program is a “Normally open contact”. We will use this contact to 

trigger when the program is executed. In the “Instructions” panel, expand “Bit logic operations” and 

then click and drag the “Normally open contact” onto the rung of “Network 1”. A second network will be 

generated automatically under the first 
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6.7. Left click on the “<??.?>” above our new contact. Once “<??.?>” is highlighted, start typing a tag name 

to assign to the contact. In this case “Toggle” was chosen 

 

6.8. Notice how the newly assigned tag name is underlined in red. This is TIA Portal’s way of informing us 

that we have specified a tag name which currently doesn’t exist. We can fix this by defining the tag. 

Right click on “Toggle” and select “Define tag” 

 

6.9. In the dialogue box that appears we need to choose the following pieces of information for the tag: 

“Section”, “Data type” and “PLC tag table”. “Section” references the location on the PLC where the tag 

will be stored. Our tag is neither an input nor output and we want to maintain persistence between 

states, so we don’t want to place it in the “Local Temp” section. Nearly all user defined tags should be 

stored in “Global Memory” as it provides the easiest access and greatest functionality out of all of the 

groups. Because the contact operates by alternating between the on/off state we will leave the “Data 

type” as “Bool” and store the tag in the “Default tag table” so it is with the rest of our other tags 
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6.10. When we execute our ORF command we only want to it run once. To manage this we want to reset our 

toggle bit after the ORF has finished executing. In the “Instructions” pane under “Bit logic operations”, 

click and drag a “Reset output” bit onto the network rung after our normally open contact 

 

6.11. Double click on the “<??.?>” above the “Reset output” instruction and a text box should appear with a 

dropdown list option on the right. Select the dropdown list box and all of our tags for the project should 

be displayed under the text box. We want to reset the “Toggle” tag. Scroll down the list until you find it 

and then select it 

 

6.12. The network map should now look like the following 

 

6.13. We need to add one more block to the reset setup before we can add the ORF blocks. The “Reset 

output” bit resets the “Toggle” tag too quickly for the ORF to execute completely, meaning that the ORF 

may require multiple runs before a result is successfully read. We can overcome this by adding a delay 

timer to the rung. In the “Instructions” panel expand “Timer operations” and click and drag a “TON 

Generate on-delay” block onto the rung in between the “Normally open contact” and the “Reset output”. 

Be sure to select the correct “TON” block as there are two of them 
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6.14. The following dialog box should appear. We can leave all the settings on their defaults. The program is 

asking where data for the TON function block should be stored. Since we are adding the function block 

as its own instance, it will save its data in its own special data block, which is what the dialog is 

prompting us to create 

 

6.15. We should now have the following network setup 

 

6.16. Double click in the PT field of the TON block to assign a delayed on value. This will be the length of 

time in milliseconds that the delayed on will wait until it allows the signal to pass through. Entering a 

value of 500 should be enough but if you find it to be too short this can always be increased later 
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6.17. We can leave the “ET” argument of the TON block blank. The ET argument is used to query how much 

time has passed during the current execution of the timer. The TON block is now setup and we can 

start adding the ORF blocks 

 

6.18. The first step of the ORF read process is to write the Index/SubIndex/NodeID to the device. To perform 

this write we are going to use the “WRREC Write Data Record” block. Under “Extended instructions > 

Distributed I/O”, select the WRREC block and drag it onto the rung in between the “Normally open 

contact” and the “TON” block 

 

6.19. Select “OK” on the dialog box 
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6.20. The function block should now be added to the rung. Select the “REQ” parameter and enter a value of 

“true”. A value of true tells the function block we want to request the data write record to run. The ID 

parameter is used to select the module to which a data record will be written. The module to be use for 

the ORF is the head of the ME43. Double click on the ID parameter box and select the list dropdown on 

the right. Scroll down until you find “MEX3~Head” and select it 

 

If the “MEX3~Head” constant is unavailable, it is possible that the device has an input address 

assigned to its head module instead. To find the ID for the device if the “MEX3~Head” constant is 

unavailable, navigate to “Devices & networks” and double click on the ME43 

 

Check the ME43 for a value in the “I address” column under the device overview tab. The value in this 

column can be used in place of “MEX3~Head” for the ID in the “WRREC” block 

 

NOTE: The “MEX3 > I address” cell is empty in the example screenshot as the device is using the 

system constant of “MEX3~Head”. In a system where this constant is unavailable there should be a 

value in this cell 
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6.21. Set the “Index” value to “1”. This value was obtained from the ORF table in the Supplement to 

Operating Instructions (Appendix A). The value is in the PROFINET “Index” column of the 

Index/Subindex/NodeID row. Select the “Record” parameter and enter a value of “Address” 

 

6.22. Thanks to the red underline, we can see that the “Address” tag is undefined. Right click on the tag and 

select “Define tag” 

 

6.23. Make sure the “Section” is set to “Global Memory”. We need to change the “Data type” of the Address 

tag to “UDInt”. This is because the Index/SubIndex/NodeID has a data type of Unsigned Integer 32. 

Here, the “UDInt” data type is an unsigned double integer which is exactly what we need. Select the 

data type and then click “Define” 
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6.24. The next step in the ORF read process is to write the “call/cancel” value. Click and drag another 

“WRREC” block onto the rung after the first “WRREC” block 

 

6.25. Click “OK” on the dialog box which appears 

 

6.26. Enter “true” for the REQ parameter and “MEX3~Head” for the ID parameter. From the ORF table we 

want the PROFINET Index column value for the “call/cancel” function. We can see that this has a value 

of 6. Enter this value in the Index parameter. Double click in the Record parameter and enter a value of 

“Run” 

 

6.27. Right click on the “Run” tag and click “Define tag” 
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6.28. In the “Define tag” dialog box which appears, select Section as “Global Memory” and set the “Data 

type” as “USInt”. The “call/cancel” function has a data type of Unsigned Integer 8. Here the “USInt” is 

an Unsigned Short Integer which matches the required Unsigned Integer 8 data type 

 

6.29. The network should now look like the following 

 

6.30. The last step is to read the requested value into a tag. Under “Extended Instructions > Distributed I/O”, 

click and drag a “RRDEC Read Data Record” onto the rung after the “Run” WRREC block 
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6.31. Click “OK” on the dialog box 

 

6.32. Enter “true” for the REQ parameter and “MEX3~Head” for the ID parameter. From the ORF table we 

want the PROFINET Index column value for the “Value UINT32” function. We can see that this has a 

value of 3. Enter this value in the Index parameter. Double click in the Record parameter and enter the 

name “Value”. Right click on “Value” and click “Define tag” 
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6.33. In the “Define tag” dialog box which appears, select Section as “Global Memory”. As the value we are 

reading here reflects digital channels, we will set the “Data_Type” to UDInt 

 

NOTE: When defining the “Value” tag, the “Data Type” column depends on the type of data that is 

being read:  

 

Our ORF is now ready to run 
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6.34. Return to the Watch table and add in all of our newly created tags. Make sure to set the “Display 

format” for each tag so the data can be read and written properly. As the value we are reading here 

reflects digital channels, we will set the “Display format” to “Bin” 

 

NOTE: The “Display format” column of the “Value” row depends on the type of data that is being read:  

 

6.35. 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 
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6.36. 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 

 

6.37. Return to Siemens TIA Portal, select the PLC in the project tree and then click the “Download to 

device” button 

 

6.38. Perform the download operation 
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6.39. Once the download has completed click “Finish” 

 

6.40. Click “Go online” to go online to the PLC 

 

6.41. We are now online to the PLC which is indicated by the orange title bar. Click the monitor values button 

to start monitoring the tag values 
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6.42. In the “Modify value” column we want to enter the following values:  

A value of “true” in the “Toggle” row. This tells the PLC we want to initiate an ORF request. 

A value of 1 in the “Run” row. This tells the PLC we want to run the ORF request. 

A value of 2C00_002C in the “Address” row is our Index/SubIndex/NodeID. The first four digits, 2C00, 

are the Wire Break Index. The next two digits, 00, are the Wire Break SubIndex. The last two digits, 2C, 

are the NodeID for the read operation of the ME44. 

Once all the values have been entered, make sure the check boxes next to each is ticked. This tells 

TIA that we want to write these values 

 

6.43. Click the “Modify all selected values once and now” button to write the values to the PLC. We should 

now be able to see the “Value” row has been updated to reflect the Wire Break configuration of the 

ME44 
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7. Performing ORF Write with Siemens TIA Portal 

7.1. 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 

 

7.2. 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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7.3. Return to Siemens TIA Portal and make sure we are offline to the controller by selecting 

“Communications > Go Offline”. This will give us much greater flexibility when creating the ORF tags 

and program 

 

7.4. In the project tree select “PLC > Program blocks” and double click on Main [OB1]. The programming 

view should open in the right side panel 

 

7.5. Once the program re-opens we need to modify it slightly to be able to perform an ORF write. Right click 

on the “Value” RDREC block (the block not the tag) and click “Delete” 
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7.6. We should now have the following network setup 

 

7.7. In an ORF write function, we need to add two WRREC blocks in between the “Address” and “Run” 

WRREC blocks. The first of these will be used to set the length of data which we will be writing. The 

second of these will be used to set the value we want to write. Navigate to “Extended instructions > 

Distributed I/O” and click and drag a WRREC block onto the rung in between the “Address and “Run” 

blocks 

 

7.8. Click “OK” 
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7.9. Click and drag another “WRREC” block onto the rung between the “Address” block and the new 

WRREC block 

 

7.10. Click “OK” 

 

7.11. We should now have the following empty blocks after the “Address” block 
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7.12. Enter “true” for the REQ parameter and “MEX3~Head” for the ID parameter. From the ORF table we 

want the PROFINET Index column value for the “Data length for write access” function. We can see 

that this has a value of 2. Enter this value in the Index parameter. Double click in the Record parameter 

and enter a value of “Length” 

 

7.13. Right click on the “Length” tag and click “Define tag” 

 

7.14. In the “Define tag” dialog box select “Global Memory” as the Section and “UDInt” as the data type. The 

“Length” property has a data type of Unsigned Integer 32, which matches UDInt 

 

7.15. The data length block should now be setup and the first part of the rung should look as follows 
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7.16. Now we want to set up our value write block. Enter “true” for the REQ parameter and “MEX3~Head” for 

the ID parameter. From the ORF table we want the PROFINET Index column value for the “Value 

UINT32” function. We can see that this has a value of 3. Enter this value in the Index parameter. 

Double click in the Record parameter and select the list dropdown on the right hand side. Scroll down 

until we find our previously created “Value” tag. Select the “Value” tag to enter it into the box 

 

7.17. The Value WRREC block is now setup and the middle part of the rung should now look like that below 

 

7.18. Navigate to “PLC > Watch and force tables“, and open up our watch table. Enter our newly created 

“Length” tag to the last row of the watch table making sure that the data type is set to “DEC” 
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7.19. Select the PLC in the project tree and then click the “Download to device” button 

 

7.20. Perform the load operation to download the program to the device 

 

7.21. Once the download has completed click “Finish” 
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7.22. Click “Go online” to go online to the PLC 

 

7.23. We are now online to the PLC which is indicated by the orange title bar. Click the monitor values button 

to start monitoring the tag values 

 

7.24. Next we need to modify the values we are going to write to the PLC. 

 

A value of “true” in the “Toggle” row. This tells the PLC we want to initiate an ORF request. 

A value of 1 in the “Run” row. This tells the PLC we want to run the ORF request. 

A value of 2C00_00AC in the “Address” row is our Index/SubIndex/NodeID. The first four digits, 2C00, 

are the Wire Break Index. The next two digits, 00, are the Wire Break SubIndex. The last two digits, 

AC, are the write NodeID of the ME44 which we calculated earlier. Notice how this has changed from 

the read operation value of 2C because we added 0x80 onto the value. 

A value of “11100000” in the “Value” row. After pressing enter, TIA will automatically format the value 

for us. This value is used to set which wire breaks you want to trigger. In this example we are triggering 

wire breaks on inputs 6, 7 and 8. 

A value of “1” in the “Length” row. This is the number of bytes we are going to write to the device in the 

ORF write operation. Because we are writing 8 bits this is equal to 1 byte. 

 

Once all the values have been entered make sure the check box next to writeable item is ticked. This 

tells TIA that we want to write these values 
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7.25. Once all the values have been entered and checked, click the “Modify all selected values once and 

now” button to write the values to the PLC 

 

7.26. The values in the “Monitor value” column should have been updated to the values which we just wrote 

 

7.27. 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 6, 7 and 8 

 

7.28. To perform another write operation simply change the value you want to write in the “Value” row and 

then click the “Modify all selected values once and now” button to write the new values to the PLC 

 

  



 

Page 65 of 76 

 
Originally written by Nicholas Everton on 27/11/2018 for Bürkert Australia - https://www.burkert.com.au/en 

Appendix A: Links 

 Bürkert Australia - https://www.burkert.com.au/en 

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

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

 Type ME44 - https://www.burkert.com.au/en/type/ME44 

 Supplement to Operating Instructions - https://www.burkert.com/en/Media/plm/MAN/MA/MAME23-

Supplement-EU-EN.pdf?id=MAN0000000000000001000234020ENJ 

 

Siemens 

 Data Types - http://www.plcdev.com/step_7_elementary_data_types 

 Device replacement without exchangeable medium (Definition) - 

https://support.industry.siemens.com/cs/mdm/49948856?c=83551518219&lc=en-AU 

 Device replacement without exchangeable medium (Configuration) - 

https://support.industry.siemens.com/cs/document/109744412/how-do-you-replace-an-io-device-

without-exchangeable-medium-when-the-topology-of-the-profinet-io-systems-is-configured-

?dti=0&lc=en-AU 

 Process-Image Input / Output Tables - http://www.plccenter.cn/Siemens_Step7/bas00086.htm 

 PROFINET Specification - Device Name - 

https://support.industry.siemens.com/cs/document/109479552/what-are-the-rules-for-profinet-device-

names-in-profinet-specification-v2-3-?dti=0&lc=en-AU 

 Where and when do you need Peripheral Addressing - 

https://support.industry.siemens.com/cs/document/18325417/where-and-when-do-you-need-peripheral-

addressing-?dti=0&lc=en-WW 
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Appendix B: PLC Process Image and Peripheral Addressing 

1. What is the Process Image? 

The Process Image is a set area of memory inside the PLC which is used to cyclically store values from 

attached input and output modules. It is updated before any programming blocks are processed. When the 

program requests data from the PLC using the process image, it will never be “live” data from the device, but 

the values at the time the process image was last updated. The refresh rate of the process image is 

influenced by a number of factors such as cycle time and the number of modules which need to be altered. 

Above is an example of accessing data from an I/O module via the Process Image 

 

2. What are the advantages of using the Process Image? 

2.1. When requesting data, it is much quicker to get it from the process image (0.05 microseconds) than the 

Peripheral module (15 microseconds) 

2.2. You can modify individual bits of a byte. Unlike Peripheral Addressing where writing and reading of the 

peripheral must be done in one byte blocks at the smallest, the Process Image allows direct 

modification of the individual bits without requiring any workarounds 

2.3. Unlike Peripheral Addressing we can have read and write access at the same time for our inputs and 

outputs. With Peripheral Addressing we have read-only access to inputs and write-only access to 

outputs 
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3. What is Peripheral Addressing 

Peripheral Addressing is the means of accessing an I/O module directly instead of retrieving it’s data from 

the Process Image 

Above is an example of accessing data from an I/O module using Peripheral Addressing 

 

4. What are the advantages of using Peripheral Addressing? 

4.1. Live data. Unlike the Process Image where we are reading data from memory, the data returned from a 

Peripheral address is always the actual value of what is happening on the device. This is particularly 

important for values correlating to high risk data such as alarm limits 

4.2. The ability to access I/O modules with addresses which exist outside the Process Image. For example, 

the Siemens ET200S IM151-8 PN/DP PLC has an address space of 2047 bytes but a process image of 

128 bytes. This means that any I/O module addresses falling outside of this range will not be able to be 

read or written to using normal addressing. As we bypass the Process Image when we use Peripheral 

Addressing, this limitation is removed and we can access data from any address. Furthermore, we can 

also use Peripheral Addressing to access modules which are addressed in the Process Image, 

meaning we can use Peripheral Addressing for the entire memory space of the PLC 
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5. How to use Peripheral Addressing in TIA Portal 

Peripheral Addressing is possible in TIA Portal by telling the PLC we want to designate an I/O tag as a 

Peripheral Address. This is done after setting up the tag name and data type like normal. Once the tag is 

setup, we can use Peripheral Addressing in Watch Tables and Program blocks to monitor and modify data 

from anywhere in memory 

 

5.1. Ensure that the I/O Modules have been assigned a tag name from the “Devices & Networks” view 

 

5.2. Setup these tags in one of the tag tables 

 

5.3. Create a new Watch Table and add in all of the tags that you want to use Peripheral Addressing with 
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5.4. At the moment these are still normal Process Image tags. To turn them into Peripheral Addresses we 

need to add a “Colon P (:P)” at the end of the Address. Double click in the “Address” column, go to the 

end of the address and type :P 

 

NOTE: :P is the new format for TIA Portal. In the old Step7 manager we would place a P at the front of 

the address. In this example the peripheral address would be PID0 

 

The “Name” column should automatically be renamed with a :P suffix to indicate that it is now a 

Peripheral Address 

 

5.5. Do this for all of the tags you want to use Peripheral Addressing with 

 

5.6. After setting up the new addresses, we need to switch TIA Portal into extended mode to view and 

modify their values. Select the “Show/hide expanded mode columns” button to show the extra columns 

 

5.7. You should now see the expanded columns. Notice that the input tag rows have disabled the “Modify 

value” column and the output tag rows have disabled the “Monitor value” column. This is unfortunately 

one of the limitations of using Peripheral Addressing. We have read-only access to inputs and write-

only access to outputs 
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5.8. From here we can now monitor and modify values like normal. Click on the “Monitor all” button to start 

reading tag values. Enter values in the “Modify value” column and then click on the “Modify all selected 

values once and now” to write new values 

 

5.9. We should be able to see these values being modified on the ME43 
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Appendix C: Connection Troubleshooting 

1. Non-matching PROFINET Device Names 

 

PROFINET is a named based protocol which means that if the PROFINET name on the ME43 doesn’t match 

the PROFINET device name used in TIA Portal, there will be an issue when coming online to the PLC 

 

TIA Portal automatically generates the PROFINET name for the device if it is available in the GDSML file. It 

may sometimes be the case that the name in the GDSML file generated by Communicator differs from the 

name given to the ME43 and as a result, a connection cannot be established between the PLC and ME43 

 

The PROFINET name in the ME43 can be easily modified after the creation of the GSDML file It is important 

to modify the ME43 PROFINET name to reflect the value in TIA Portal 

 

1.1. First you need to check the PROFINET name that TIA Portal has given to the ME43. You can find it by 

going to “Devices & networks > Device view > Properties > General > PROFINET interface > Ethernet 

addresses” and scrolling down to the PROFINET section. We can see the box is ticked to generate a 

PROFINET device name automatically. If you wish to change the device name in TIA Portal rather than 

Communicator, untick the box and enter the new name in the “PROFINET device name” field 

The “PROFINET device name” field indicates the desired name 

The “Converted name” field shows the value which will be used 

NOTE: The “Converted name” is generated by modifying the “PROFINET device name” field to 

conform to the PROFINET specification. Rules for the specification can be found by following the link 

“PROFINET Specification - Device Name” in Appendix A 
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1.2. Next open Communicator and find the “DNS compatible name” under “ME43 > Industrial 

Communication > Protocol settings”. We can see here that the value in the field DNS compatible name, 

gateway-MEx3, does not match the value of mex3 which is in TIA Portal 

 

1.3. Select the field and modify the value to match the name in TIA Portal 

NOTE: Any text entered into the DNS compatible name field is not case sensitive. I.e. mex3 and MEx3 

are the same. While the DNS compatible name is not case sensitive, it is suggested to standardise on 

using lower case as this is what the PROFINET system will convert the name to by default 
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2. PROFINET IO System is Removed 

 

There may be times where a PROFINET IO device is removed from the PROFINET IO System. While the 

device will still have a network link between them, this link is only a PROFINET / Industrial Ethernet (PN/IE) 

connection and is not indicative of a proper PROFINET IO data connection 

 

2.1. Navigate to the “Devices and networks > Network view” and check that the link between the PLC and 

the ME43 is a PROFINET IO System. A PROFINET IO System is identified by the dashed white and 

green which connects the two devices. Furthermore, the name of the network should also be named 

<PLC name>.PROFINET IO-System. The network mapping is correct if it resembles that shown below. 

Also notice that the ME43 has been assigned to the PLC 

 

2.2. An incorrect connection appears like that below. Primarily, it can be seen that the dashed line doesn’t 

exist and only the PN/IE network is available. Although the ME43 is not assigned to a PLC in the first 

screenshot below, there may also be cases where only the PN/IE exists and the ME43 is still assigned 

to the PLC. 

 

2.3. To reconnect the ME43 to the PROFINET IO System, we will reassign the ME43 to the PLC. If the 

ME43 is connected to a PLC, right click on the ME43 assignment label and select “Disconnect from IO 

system” 
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2.4.  Next, right click on the “Not assigned” label and select “Assign to new IO controller” 

 

2.5. In the popup window, select the PLC you wish to connect to and click “OK” 

 

2.6. The PROFINET IO System should now be re-established between the devices and the ME43 re-

assigned to the PLC 
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Appendix D: Device replacement without exchangeable medium 

It is often necessary to replace IO devices in automation systems. Within a Siemens network, the IO devices are 

generally assigned a device name by either inserting an exchangeable medium or via the programming device 

(E.g. TIA Portal). The IO controller (E.g. PLC) uses this device name to identify the IO device. 

The C-PLUG, KEY-PLUG and SCALANCE CLP are types of removable data storage which can be used to back 

up the configuration of IO devices. If a device fails, the PLUG can be removed from the defective device, inserted 

into a replacement device, and the replacement device installed in the network. The new device is then ready to 

use with the same configuration as the previous module. 

The above is referred to as “Device replacement with exchangeable medium”. 

Subject to certain conditions, IO devices can also receive their device names without the insertion of an 

exchangeable medium and without a programming device. For this purpose, the IO controller uses Ethernet 

mechanisms (E.g. Link Layer Discovery Protocol (LLDP)) to analyse the relationship between the individual IO 

devices and the IO controller. From these relationships, the IO controller detects which IO device was replaced 

and assigns the configured device name to it. 

The above is called "Device replacement without exchangeable medium" and is commonly used with non-

Siemens IO Devices which don’t have the “Device replacement with exchangeable medium” feature available. 

In order to use the function, the IO device must have either direct support for the function itself or satisfy all of the 

following conditions: 

 The function "Device replacement without exchangeable medium" is activated in the higher-level IO 

controller (generally a PLC) 

 The IO device supports the LLDP protocol 

 At least one "neighbour" of the IO device supports: 

o The function "Device replacement without exchangeable medium" as an IO controller or 

o The LLDP protocol as an IO device 

Once you configure the network environment of the IO device so that the conditions described above are met, the 

usage of the "Device replacement without exchangeable medium" function is possible even if the IO device does 

not support the functionality directly. After the replacement of the IO device, it automatically obtains its device 

name from the IO controller. You no longer have to assign device names with the exchangeable medium or 

programmable interface. 

Once enabled, proceed as follows to successfully configure the network: 

1. Navigate to the “Devices & Networks” view 

2. Open the Topology tab and map the ports of the devices exactly as the physical connections are setup 

NOTE: When you exchange a device, make sure that the PROFINET cable is again inserted into the 

same ports as it is configured in the software, otherwise the system will not run. 

3. Next, change to the Device or Network tab and select the PROFINET interface of the corresponding 

PLC. The properties of the PROFINET interface are displayed in the inspector window. 

4. In the Properties of the PROFINET interface, under "Advanced options> Interface options", enable 

"Support device replacement without exchangeable medium". 
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