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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 slave in Modbus TCP networks. The example shown here uses the ModbusPoll software to simulate a 

Modbus TCP Master running on a Windows based PC to act as the primary Modbus master device. The ME43 is 

always a Modbus TCP slave and when configured correctly will act as a gateway for the Modbus TCP master to 

communicate and read/write data with any Bürkert EDIP device. This example uses the Type ME24 IO as the 

connected EDIP device. 

 

Components Required 
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1. Windows PC with Bürkert Communicator (Type 8920) and ModbusPoll (Modbus TCP Master) 

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 for the ME43 and connected EDIP devices 

 

Software Versions: 

 Bürkert Communicator v4.1.8 

 ModbusPoll v1.1.0 (64 bit) 

 Windows 10 Pro (v1903) 
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1. Configure Windows to Connect to ME43 

1.1. On the Windows PC, open Start Menu > Settings > Network & Internet > Ethernet > Change Adapter 

Options 

 

1.2. Right click on “Ethernet” Adapter > Properties 
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1.3. Select Internet Protocol Version 4 (TCP/IPv4) > Properties 

 

1.4. Select “Use the following IP address” and enter an IP address for your machine. If you are unsure of a 

value to enter here, copy the values in the screenshot below. The ME43 and the laptop must be on the 

same subnetwork in order to communicate 
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2. Configuring the ME43 via Bürkert Communicator software 

2.1. Open Bürkert communicator and navigate to “Add Interface” 

 

2.2. Select “büS Stick” 

 

2.3.  Make sure “Bürkert büS stick” is selected and click “Finish” 
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2.4. The connected EDIP devices should have green indicator lights but the ME43 will have a red indicator 

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

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

number of errors by 1 

 

2.5. A name should be assigned to the device. 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 
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2.6. The IP address settings need to be configured for use with Modbus TCP. In the ME43 menu go to 

“Industrial Communication > Parameter”. Set the “Protocol” to “Modbus TCP” and then click “Protocol 

Settings” 

 

2.7. Set the “Static IP address” to “192.168.0.100”, “Network mask” to “255.255.255.0” and “Default 

gateway” to “192.168.0.1” 

 

2.8. Right click on the ME43 and restart the device to apply the new IP settings 
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2.9. Once the device has restarted, in the ME43 menu go to “Industrial Communication > Parameter” and 

then click “Gateway configuration” 

 

2.10. Select “Modbus TCP” then click “Start new configuration” 

 

2.11. Enter in the IP address and Default gateway addresses again as per below then click “Next” 
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2.12. The inputs and outputs now need to be declared. A blank table will appear. Expand the “+ input values” 

list 

 

2.13. All digital IO is represented by the “Binary value” data type. All analogue IO is represented by the 

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

them a name. Pay attention that there are “input values” and “output values” groups so ensure that you 

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

of the variables required 
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2.14. Once the table is populated with all of the required variables click “Next” 

 

2.15. The gateway will generate a Modbus TCP function code table which will automatically map each 

assigned variable to a Modbus function code (FC). Take note of the difference function codes assigned 

to the types of variables. Click “Next” 
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2.16. Select the location that you would like the configuration files saved. Also check the “Create new major 

version” button then “Next” 

 

2.17. The configuration will then be downloaded and the device will restart. Wait approx. 10 seconds then 

press “Finish” to the return to the main overview 
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2.18. Links to and from each EDIP device and the gateway need to be made. 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”. 

Each device will be scattered on the page so move them into positions so that they are easily 

accessible. Then connect either the input or output tag from each device to or from the ME43 to create 

the link. 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 

 

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

ready to exchange with the Modbus TCP Master. Note that the ME43’s status LED will remain red until 

a connection to the Modbus TCP Master is made 
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2.20. 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 2.6 onward 

 

 

 

 

 

2. ‘init’ is shown and the status LED is red (or flashing red) with IP address 

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

software and the ‘Modbus TCP’ option has been checked but the configuration is incomplete 

Solution: Factory reset the unit and follow the steps in order as shown in section 2.6 onward 

 

 

 

 

 

3. ‘offline’ is shown and the status LED is red (or flashing red) with IP address 

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

TCP master 

Solution: Ensure that the Modbus TCP master is connected and correctly configured to 

exchange data with the ME43 

 

 

 

4. ‘online’ is shown and the status LED is green (or flashing green) with IP address 

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

Modbus TCP master. This is the normal operation state 
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3. Reading the digital inputs (Binary variables) 

Note: This example will use the configuration data as shown on the table in section 2.12 

3.1. Open ModbusPoll. Go to Connection  Connect 

 

3.2. Ensure the “Connection” is set to “Modbus TCP/IP”, the IP Address is set to match the IP Address 

shown on the ME43, Server Port 502 is selected, and IPv4 is selected. Click “OK” 

 

3.3. Go to File  New. The following box will open 
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3.4. Go to Setup  Read/Write Definition 

 

3.5. Set the values as shown 

 

3.6. Function FC02 is selected as we want to read the digital inputs SLOT1_DI1 and SLOT1_DI2. The 

quantity of 16 is set as we need to read 2 bytes of data 

Change the physical state of the digital input and the values will change between 0 and 1 
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3.7. If you get the message “Illegal Data Value” this indicates that the quantity of data is incorrect. This 

example shows a quantity of 15. 

The quantity must match the value that was set in the ME43 gateway. 

We can also enter a valid quantity of 24 as it holds the reserved value for the ME43’s ‘Device Status 

NamurNe107’. 

Using a higher value such as 32 will not work as no data exists at this address and this will trigger a 

mismatch of data 
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4. Writing to the digital outputs (Binary variables) 

4.1. Open ModbusPoll. Go to Connection  Connect 

 

4.2. Ensure the “Connection” is set to “Modbus TCP/IP”, the IP Address is set to match the IP Address 

shown on the ME43, Server Port 502 is selected, and IPv4 is selected. Click “OK” 

 

4.3. Go to File  New. The following box will open 

 

4.4. Go to Setup  Read/Write Definition 
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4.5. Enter in the following parameters. Function FC01 is selected as we need to read the status of the 

digital outputs before writing to them. The quantity is 48 due to the fact there are 6 digital outputs on 

the system that are 1 byte each in length (6 x 8 bits). 

 

4.6. Go to Functions  15: Write Coils... 

 

4.7. Enter quantity of 48. For each output you want to energise, check the required coil and press send 

 

SLOT3_DO1 = Coil 0 

SLOT3_DO2 = Coil 8 

SLOT4_DO1 = Coil 16 

SLOT4_DO2 = Coil 24 

SLOT4_DO3 = Coil 32 

SLOT4_DO4 = Coil 40 
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5. Reading the analogue inputs (Float variables) 

5.1. Open ModbusPoll. Go to Connection  Connect 

 

5.2. Ensure the “Connection” is set to “Modbus TCP/IP”, the IP Address is set to match the IP Address 

shown on the ME43, Server Port 502 is selected, and IPv4 is selected. Click “OK” 

 

5.3. Go to File  New. The following box will open 

 

5.4. Go to Setup  Read/Write Definition 
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5.5. Enter in the following parameters. Function FC04 is selected as we want to read the analogue inputs 

with a quantity of 16. 

 

5.6. The quantity of 16 is set as there are 8 float variables to read in total. Each float variable has a size of 4 

bytes each but we only read the first 2 bytes of each variable. Notice that the numbers shown here 

aren’t representative of the actual float values being transmitted as we need to place them in order. 

Also notice that there are 8 groups of variables 
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5.7. Right click on the even rows only (0, 2, 4, 6, 8, 10, 12 and 14). Format  Float AB CD. 

 

5.8. The data will now be organised into 8 groups and will be representative of the actual data being 

transmitted by the ME43 
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6. Writing the analogue outputs (Float variables) 

6.1. Open ModbusPoll. Go to Connection  Connect 

 

6.2. Ensure the “Connection” is set to “Modbus TCP/IP”, the IP Address is set to match the IP Address 

shown on the ME43, Server Port 502 is selected, and IPv4 is selected. Click “OK” 

 

6.3. Go to File  New. The following box will open 

 

6.4. Go to Setup  Read/Write Definition 
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6.5. Select Function 03 (Read Holding Registers) with a quantity of 6. Although we only have 2 analogue 

outputs there is another FC16 value embedded in the ‘Control Word’ on the allocation table as per 

section 1.12. 

 

6.6. Go to Functions  16: Write Registers… 

 

6.7. Enter a quantity of 6. In the Type dropdown, select Float AB CD 

Double click 000 and enter a value. This is the analogue output value for SLOT3_AO1 on address 0 

Double click 002 and enter a value. This is the analogue output value for SLOT3_AO1 on address 2 

Click Send 
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6.8. The values will be written to the ME24 and passed through to the analogue output channels on SLOT3. 

You can check these in the communicator software by clicking on the ME43 on the left side of the 

device list 
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7. ORF Read with Modbus Poll 

This section uses the Modbus TCP address 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 

7.1. Open Modbus Poll and select “Connection > Connect…” 

 

7.2. Ensure the “Connection” is set to “Modbus TCP/IP”, the IP Address is set to match the IP Address 

shown on the ME43, Server Port 502 is selected, and IPv4 is selected. Click “OK” 

 

7.3. If the connection is successful, you should see the light on the ME43 go green and Modbus Poll will 

start transmitting data 
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7.4. Go to File > New and the following window will open 

 

7.5. Select Setup > Read/Write Definition 

 

7.6. Set the values as shown. For a better explanation of how the quantity value is chosen, see appendix B. 

We select FC03 to read the registers on the ME44. Click on the first row in the “Alias” column and enter 

a value “Result”. This window will be used to let us know if an error has occurred when performing the 

read operation 
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7.7. Create another new window, open the read/write definition and set the values as shown 

Click on the first row of the “Alias” column and enter a value of “Index”. Click on the second row of the 

“Alias” column and enter a value of “Sub Index/Device Address” 

 

7.8. Select all of the cells in the right hand column, right click and select Format > Hex – ASCII. We will use 

this window to specify the device we want to target, along with which object function we want to use 

 

7.9. Before continuing we need to 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 
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7.10. 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 

 

7.11. 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 

 

7.12. Return to Modbus Poll and select “Functions > 16: Write Registers” 

 

7.13. Change the type to Hex 

Double click 1000 and enter a value of 2C00 – This is the index function we want to target, in this case 

2C00 is Wire Break Detection 

Double click 1001 and enter a value of 002C – This is the SubIndex (first two numbers) and device 

address (last two numbers). As there are no SubIndex values under the 2C00 index, we set the 

SubIndex to 00 

Click send to write the values to the device 
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7.14. Select “File > New” to create another new window. Open the read/write definition and set the values as 

shown 

 

7.15. Click on the first row in the “Alias” column and enter a value of “Value”. The value that we read from the 

device will be displayed in this window. 

The formatting of this cell depends on the type of input that is being read. A decimal number will 

normally be formatted as a float, an integer will normally be formatted as Unsigned, and an on/off input 

will be read as binary. As the value we are reading here is an on/off input, we will format the column as 

a binary value. Select all of the cells in the right hand column, right click and select Format > Binary 

 

7.16. Create another new window, open the read/write definition and set the values as shown 
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7.17. Click on the first row of the “Alias” column and enter a value of “Run”. Select all of the cells in the right 

hand column, right click and select Format > Hex. We will use this window to execute the read 

operation and request the data 

 

7.18. We are now ready to read the Wire Break configuration from the ME44. To test that we can read a 

value, we are going to manually trigger a Wire Break on connection 4 using Communicator. Go to the 

ME44 > General settings > Maintenance > All values, and scroll down until you find 2C00 WB 

Configuration. Tick box number 4 to trigger a wire break on input 4 

 

7.19. We can confirm if the wire break is on as we will receive an error message in Communicator on the 

ME44 

 

7.20. Return to Modbus Poll and select “Functions > 16: Write Registers” 
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7.21. Change the type to Hex 

Double click 1018 and enter a value of 100 – The “run” function is triggered with a value of 1 and 

cleared with a value of 0. The run function only uses the first 8 bits of the 16 bit Modbus register. This 

means we need to write a value of 0000 0001 0000 0000 in binary, which is equivalent to 256 in 

decimal or 100 in hex. Writing any of these values is sufficient to execute the run command. For more 

details see appendix B 

 

7.22. Note that even though we wrote a value to the register at address 1018 that the run box still has a 

value of 0x0000. This is because the device resets the register to 0 after running the command so that 

only one run is executed 

 

7.23. We can determine that the run was executed successfully by checking that the result box still has a 

value of 0 (indicating success) and our manual Wire Break on input 4 has appeared in the Value box. 

Notice how the fourth bit from the right has changed from a 0 to a 1, meaning the fourth bit has been 

switched on 
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8. ORF Write with Modbus Poll 

In this next section we will write a Wire Break configuration to the ME44 using Modbus Poll. The existing 

configuration from the read section above will continue to be used with some minor additions and alterations 

8.1. Select the window containing the Index/Sub Index/Device Address 

 

8.2. 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 

 

8.3. Now that we know the new address we need to write it to the device. In Modbus Poll, select “Functions 

> 16: Write Registers” 
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8.4. Change the type to Hex 

Double click 1000 and enter a value of 2C00 

Double click 1001 and enter a value of 00AC – Notice we now have the new device address as the last 

two numbers 

Click send to write the values to the device 

 

8.5. Select “File > New” to create a new window. Open the read/write definition and set the values as shown 

 

8.6. Click on the first row of the “Alias” column and enter a value of “Data Length”. Select all of the cells in 

the right hand column, right click and select Format > Unsigned. We will use this window to set the 

length of data that will be in the write command 
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8.7. Select Functions > 16: Write Registers 

 

8.8. Change the type to Unsigned 

Double click 1003 and enter a value of 1 – We are going to be writing one byte of data when we write 

the Wire Break configuration 

Click send to write the values to the device 

 

8.9. Now we are ready to write a Wire Break Configuration to the ME44. Select the “Value” window 

 

8.10. Select Functions > 16: Write Registers 
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8.11. Change the type to Binary 

Double click 1005 and tick the boxes for the inputs you want to enable the Wire Break for – I will be 

turning on Wire Break for inputs 3, 4, 5 and 6  

Click send to write the values to the device 

 

8.12. Select the Run window 

 

8.13. Select Functions > 16: Write Registers 
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8.14. Change the type to Hex 

Double click 1018 and enter a value of 100 

 

8.15. We can determine that the run was executed successfully by checking that the result box still has a 

value of 0 (indicating success) and our manual Wire Break on inputs 3, 4, 5 and 6 has appeared in the 

Value box. Notice the third, fourth, fifth and sixth bits from the right have changed from a 0 to a 1, 

meaning they have been switched on 

 

8.16. We can also check the status of the Wire Break by returning to Communicator. This time when 

checking the error message for the ME44, it should appear as follows 
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Appendix-A: Links 

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

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

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

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

EN.pdf?id=MAN0000000000000001000359832EN- 

5. ME23 Supplement to Operating Instructions - https://www.burkert.com/en/Media/plm/MAN/MA/MAME23-

Supplement-EU-EN.pdf?id=MAN0000000000000001000234020ENF 
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Appendix-B: Modbus Register Explanation 

A “bit” of data is the smallest data type there is. This is either a 1 or a 0. 

A “byte” of data is made up of 8 bits of data strung together. E.g. 10101010. 

Modbus registers have a size of 16 bits, or 2 bytes. 

When reading/writing values using Modbus Poll, it requires us to enter a quantity to indicate the size of the data 

that we will be reading/writing. 

When reading/writing registers, we are typically dealing with analogue data, which is represented on the 

computer as a 32 bit number. This 32 bit number is stored in 2 * 16 bit registers, which is why we need to set the 

quantity to 2 * number analogue connections when using Modbus Poll and we are performing analogue data 

register operations. 

E.g. Connecting to a device with 3 analogue connections in Modbus Poll requires the quantity to be set to 2 * 3 = 

6. 

If the length of analogue data we are reading/writing is not divisible by 16 however, we need to be careful as the 

value will be stored in the first 8 bits of the register, not the last 8 bits. This impacts the way we read and write 

data. If we have a piece of data with a width of 8 bits (1 byte) the rules change a little. We can fit 8 bits worth of 

data into one 16 bit register as the length of the data is less than or equal to 16 bits. When we write these 8 bits 

of data to a register, they will use the first 8 bits of that register. Similarly with reading, the first 8 bits of that 

register will be read, not the last 8 bits. 

E.g. writing a value of 1 to an 8 bit field (we will examine the binary data to better understand how this works). A 

blank register is displayed as 0000 0000 0000 0000. To write a value of 1, we use only the first 8 bits. So now our 

data looks like this: 0000 0001 0000 0000. If were displaying this data as an integer, the value would display as 

2^8 = 256. It is important to be aware of the size of the data field that you are accessing so the correct values are 

written and read. The sizes of these fields are normally found in the operating manual. 

When reading/writing coils we are dealing with digital data, which requires us to view and manage each bit 

individually. Each coil is represented by an 8 bit number consisting of 1’s and 0’s. It is for this reason that for each 

digital connection we have in Modbus Poll, we need to set the quantity equal to 8 * number digital connections. 

Furthermore, as digital ins and outs are set to on and off (unless they are being used for more complex functions 

such as Wire Break detection), we only need to write the first bit of each byte to toggle the state of a connection. 

E.g. Connecting to a device with 3 digital connections in Modbus Poll requires the quantity to be set to 8 * 3 = 24. 

Writing to these coils such that the first digital connection is OFF, and the second and third connections are ON, 

we would write 0000 0000, 1000 0000, 1000 0000 to the coils. In Modbus Poll, these would be the entries in the 

0th, 8th and 16th cells respectively. 

Setting an incorrect quantity value will result in the wrong number of fields being accessed and an “Illegal Data 

Value” error message appearing at the top of the window 
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Appendix-C: Modbus Function Codes 

Modbus TCP provides a number of function codes in order to read and write data to the device. For Bürkert, the 

function codes which are supported are provided on a per devices basis in each device’s operating manual. 

The function codes come in two groups, reading and writing. The reading functions can be further split into 

another two groups, namely Physical Inputs and Process Registers. 

1) Reading 

a) Physical inputs – these are usually physical, real world inputs such as a switch, dial, flowmeter, etc. 

i) FC02 (Read Discrete Inputs): Discrete inputs refer to any input which is digital in nature. For 

example, turning a switch on and off 

ii) FC04 (Read Input Registers): Input registers handle physical analogue input, such as turning a dial 

b) Process registers – Registers on the device which are set to be written out at a later stage or used for 

on board processing 

i) FC01 (Read Coils): Coils used to store digital data. View digital data which may be written to an 

output at a later stage 

ii) FC03 (Read Holding Registers): View on the board data which is used to hold device processing 

information or analogue data which is to be written to an output 

2) Writing 

i) FC06 (Write Single Register): Write analogue data to a single register, usually links to an output on 

the device 

ii) FC15 (Write Multiple Coils): Write digital data to multiple coils, usually links to one or more discrete 

outputs 

iii) FC16 (Write Multiple Registers): Write analogue data to multiple registers, usually links to one or 

more analogue outputs 

When using Modbus Poll, it is a good idea to only create new windows with Reading functions and not Writing 

ones. This is due to the fact that Modbus Poll transmits and receives data at a set polling rate (default of 1000 

milliseconds) and creating a new window with a Write function will result in that data being written every time the 

two devices poll. While this can be handy in some situations, it can cause headaches when accidently writing 

over data when you don’t mean to. For this reason it is best to set all new windows as “Read” windows and 

perform write operations using the one off Write functions 

 


