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1 Introduction 
 

This application note demonstrate the controlling of EHPS gripper module with Beckhoff TwinCat3 PLC. Using 
the sample code user can able to open & close position of the gripper. Also able to change the gripper operating 
mode, Latch data, Store data, Reset the direction, Teach the gripping position, Teach new end position & reset 
the errors.  

 

 

 

 

1.1 Hardware & Software Requirements  

  

Device Name Part Number Version Soft-
ware/Firmware  

Device Type 

Gripper – EHPS EHPS-16-A-LK Latest Hardware 

Festo IO-Link Master CPX-AP-I-4IOL-M12 V1.1.3 & Above Hardware 

Festo CPX-AP-I Head Module CPX-AP-I-EC-M12 V1.2.2 & Above Hardware 

CPX Module Connecting Cable NEBC-D8G4-ES-0.3-N-S-D8G4-ET - Hardware 

CPX Module Power Cable NEBL-M8G4-E-5-N-LE4 - Hardware 

Beckhoff PLC CX2020 - V3.1 Hardware 

TwinCAT Xae Shell - V3 Software 

Festo Field Device Tool - Latest Software 

Festo IO-Link Tool - V5.1.1 & Above Software 

Table 1.1:  1 Components/Software used 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note 

• For demonstration of this application note, here we have used Festo CPX-AP-I-4IOL-M12 as IO-
Link Master.  
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1.2 Hardware Overview  
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1.3 Communication Architecture 

 

 

 
 

 

 

 

Note 

• Communication Architecture may change depend on user CPX-AP-I expansion modules.  
The above structure shown for demonstration. 
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2 Beckhoff PLC Configuration in TwinCAT3  
 

2.1 Connect Beckhoff Controller Using TwinCAT 3 

 

 

 

Step-1 

 

 

 

 

1. Click on Taskbar hidden icon arrow from desktop window. 
2. Click on TwinCAT Config Mode from taskbar hidden icon. 
3. Click on Router from TwinCAT Config Mode popup window. 
4. Click on Edit Routes to open the TwinCAT Static Routes Window. 

 

 

Note 

• There is two method used for connect Beckhoff controller using TwinCAT 3 

o Dynamic Method (IP Address Set Automatically) 

o Static Method (Fixed IP Address) 

• This example uses static method to connect Beckhoff controller using TwinCAT 3 (192.168.4.1 ---> 
IP Address of Controller). 

• For using dynamic method, controller IP address configuration please watch following video on 
link 

o BK04. How to Connect Beckhoff Controller using TwinCAT 3 (2 Scenarios) 

https://www.youtube.com/watch?v=Be86qrIGpu8&list=PL762SfoJC-e_zInKf3ZRgoa1jLl10deYb&index=4
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Step-2 

 

 

 

 

 
 

 

1. Click on Add from TwinCAT Static Route window. 
2. Click on Broadcast Search after confirm Route Settings from Add Route Dialog window. 
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3. Select the correct adapter from the Adapter window. 
4. Click OK to confirm the search in Select Adapter(s) window. 

 

Step-3 

 

 
 

 

1. Select the PLC Route Connection from Add Route Dialog window. 
2. Check the IP Address of controller on Address Info field. 
3. Click on Add Route from Add Route Dialog window. 
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Step-4 

 

 
 

1. Enter the User name in User field. 
2. Enter the Password in Password field. 
3. Click on Okay to add the Remote Route. 

 

Step-5 

 

 

 

 

1. Check the Controller connect status (x) under Connected filed in Add Route Dialog window. 
2. Click on Close from Add Route Dialog window. 
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Step-6 

 

 
 

1. Verify the available Route from TwinCAT Static Routes window. 
2. Click on Close from TwinCAT Static Routes window. 
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2.2 Creating a new project in TwinCAT3  

 

Step-1 

 

Start the TwinCAT3 (TwinCAT XAE Shell) software. 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Click on  TwinCAT XAE  Project ( XML Format) to create a new project. 

 

The New Project tab will be displayed as shown below Step-2 

Step-2 

 

 
 

1. Select TwinCAT XAE  Project ( XML Format)  from New Project tab. 
2. Type the Project name on the Name field. 
3. Select the Location  where the project has to be saved. 
4. Click OK to create project. 

 

Note 

• The Device Version MUST BE 3.1 OR HIGHER. An older controller will not be compatible with the 
Festo EtherCAT library.  

• Skip this chapter if user when integrating on existing projects. 
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2.3 Import Sample Code into TwinCat3 PLC Project 

 

Step-1 

 

 

 

 

1. Right Click PLC from Solution Explorer. 
2. Click on Add Existing item to add the sample code. 

 

Step-2 

 

 
 

1. Choose the path where the Sample Code is saved in your system.  
2. Select the Sample Code  from Open window. 
3. Click on Open to add the sample to PLC project . 
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Step-3 

 

 
 

1. Select the Copy Project from the above options. 
2. Click on OK to copy the sample code files to current project folder. 

 
The Added Sample code project will be displayed as shown below Step-4.  
 

Step-4 
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3 Configuring IO-Link module in TwinCAT3  

3.1 Adding ESI File of CPX-API-I-EC 

 

Step – 1 

Download the Latest ESI File for CPX-AP-I-EC module from the Festo Support Portal.  

 

Step – 2 

 

Copy the ESI file in the following link in your system. 

• C:\TwinCAT\3.1\Config\Io\EtherCAT 

 

 

 

 

1. Copy the above EtherCAT ESI file path and paste in to path tab to open the TwinCAT3 ESI file location. 
2. Copy the ESI file from Downloads and paste it to C:\TwinCAT\3.1\Config\Io\EtherCAT folder. 
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3.2 Adding CPX-API-I-EC module to I/O devices 

3.2.1 Choose Target System 

Step – 1 

 

 
 

1. Click on drop down icon in Choose Target system field. 
2. Choose CX-3AC184 Route from Choose Target system drop down. 

 

Step – 2 
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1. Click on TwinCAT menu from the top menu bar.  
2. Click on Restart TwinCAT (Config Mode) from the TwinCAT menu. 
3. Click on OK button to start the system in Config Mode. 

 

3.2.2 Scanning I/O devices 

 

Step – 1 

 

 

 

 

1. Expand the I/O from Solution Explorer. 
2. Right click on Devices from I/O drop down menu. 
3. Click on Scan to scan the I/O Devices. 
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4. Click OK button to start scanning for the I/O devices connected in the network. 
 

Step – 2 

 

 

 

 

1. Select the Device 1 (EtherCAT) from I/O devices found tab. 
2. Click OK  to add the I/O devices to project in new I/O devices found window. 

 

  

 

 

 

 

 

 

 

 

 

 

3. Click Yes to Scan for Boxes which are connected to the EtherCAT Master. 
4. After the Boxes are scanned, click Yes to activate Free Run. 
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The devices connected in Network will be shown as below. 
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4 Configuring CPX-API-I-EC devices in TwinCAT3  

4.1 CPX-AP-I-4IO-M12 IO-Link Master Port Configuration 

 

Note  

• User has to do the below configurations for the IO-Link port where EHPS Gripper is connect. 

Step – 1 

1. Double click on Box3 (CPX-AP-I-EC-M12) to go to device overview.  
 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Click on CoE – Online to view the device parameters. 
3. Expand the CPX-AP-I-4IOL-M12 Variant 8 – Module Parameter to view the module parameter. 
4. Double click on Port Mode – Port 0  to change the port configuration. 

The Port Configuration tab will be displayed as shown below Step-2.  
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Step – 2 

 

 

 

1. Click on Eum field to view the port enable options. 
2. Select IOL_AUTOSTART from the port enable options. 
3. Click on OK button to enable the port. 

 

Step – 3 

 

• Follow the above step1 and step2 to change the other parameters.  
• Assign the parameter as like below green highlighted  to activate an IO-Link port. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note  

• Festo EHPS Gripper unit is connected to CPX-API-I-4IOL-M12 Master Module in Port-0. 
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4.2 I/O Address Configuration and Linking to Module I/O’s in TwinCAT3 

 

 

Note  

• User has to do the below I/O Address Linking from Global variable I/O’s to Module I/O’s to 
perform the I/O related operations. 

4.2.1 PLC Variable Creation in TwinCat3 

 

Step – 1 

 

 
 
 

1. Expand the PLC from Solution Explorer. 
2. Expand the Sample code from PLC menu. 
3. Expand the Sample code Project to view the PLC objects. 
4. Right click on GVLs to view the Global variable options. 
5. Click on Add from global variable options. 
6. Click on Global Variable List  from the Add option. 

 
The Add Global Variable List tab will be displayed as shown below Step-2.  
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Step – 2 

 

 
 
 

1. Enter the Global Variable List Name on Name field. 
2. Click on Open to view the created Global Variable list. 
 

Step – 3 

 

 
 

1. Create the Required Variables under the VAR_GLOBAL. 
2. The Created Global Variables are shown above image. 
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4.2.2 Input Address Linking 

 

 

Step – 1 

 
 
 

1. Expand the Devices from Solution Explorer. 
2. Expand the Device 1 (EtherCAT) from Device list. 
3. Expand the Box3 (CPX-AP-I-EC-M12) to view the Modules. 
4. Expand the CPX-AP-I-4IOL-M12 Module to view the Inputs and Outputs. 
5. Expand the Inputs to view the Port. 
6. Expand the Port 0 to view the variables 
7. Double click on Port 0[0]  to open the Variable properties. 

 
The Variable Properties tab will be displayed as shown below Step-2.  
 
 

 

Note  

• User has to link the PLC variable to Inputs Port, where the EHPS Gripper device is connected. 
• Here the variables are linked to Inputs Port0, because the EHPS Gripper is connected in Port-0. 
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Step – 2 

 

 

 
1. Click on Variable tab from variable properties. 
2. Click on Linked to… button to view and link the PLC variables. 

 

Step – 3 

 

 

 

1. Select the Input variable from PLC variable list. 
2. Click on OK button to Link the PLC variable to Module input. 
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The linked Input variable will be displayed as shown below step-4. 

Step – 4 

 

 
 
 
 

Step – 5 

• Follow the above step1 to step3 to link the PLC variable to other module inputs.  
• The linked Input variable will be displayed as shown below. 
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4.2.3 Output Address Linking 

 

Step – 1 

 

 
 
 

1. Expand the Devices from Solution Explorer. 
2. Expand the Device 1 (EtherCAT) from Device list. 
3. Expand the Box3 (CPX-AP-I-EC-M12) to view the Modules. 
4. Expand the CPX-AP-I-4IOL-M12 Module to view the Inputs and Outputs. 
5. Expand the Outputs to view the Port. 
6. Expand the Port 0 to view the variables 
7. Double click on Port 0[0]  to open the Variable properties. 

 
The Variable Properties tab will be displayed as shown below Step-2.  
 
 

 

Note  

• User has to link the PLC variable to Outputs Port, where the EHPS Gripper device is connected. 
• Here the variables are linked to Outputs Port0, because the EHPS Gripper is connected in Port-0. 
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Step – 2 

 

 
 

1. Click on Variable tab from variable properties. 
2. Click on Linked to… button to view and link the PLC variables. 

 

Step – 3 

 

 

 

1. Select the Output variable from PLC variable list. 
2. Click on OK button to Link the PLC variable to Module Output. 
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The linked Input variable will be displayed as shown below step-4. 
 

Step – 4 

 

 
 

 

Step – 5 

• Follow the above step1 to step3 to link the PLC variable to other module outputs.  
• The linked Output variable will be displayed as shown below. 
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5 Configuration of EHPS Gripper Function block in TwinCAT3. 

5.1 Configuring the EHPS_Gripper_Block Input & Output Interface Tags 

 

Step – 1 

 

 
 

 

1. Expand the POUs from PLC objects. 
2. Double click on Main from POUS list. 
3. Right click on the Network from Main window. 
4. Click on Insert Empty Box with EN/ENO to insert the empty block. 

Step – 2 

 

 

 

1. Click on the inserted block to view the browse button. 
2. Click on Browse button to open the Input assistant window. 



Configuration of EHPS Gripper Function block in TwinCAT3. 

 

Page 32 of 42 Application Note – EHPS Gripper Control With Beckhoff PLC Through IO-Link Master – 1.10 
 

The opened Input Assistant window will be displayed as show below step-3. 

 

Step – 3 

 
 

 

1. Click on Categories tab from Input Assistant window. 
2. Click on Function blocks from Categories tab. 
3. Expand the Sample code to view the POUs. 
4. Expand the POUs to view the Function blocks. 
5. Select EHPS_Gripper_Block from the POUs. 
6. Click on OK button to call the function block. 

 

The called function block shown in below Step-4 
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Step – 4 

 

 
 

 

1. Enter the name of the FB instance & press enter key for Auto declare the tag name. 
2. Click “OK” button from the auto declare window. 

 

Step – 5 

 

 
 

1. Enter GVL.Inputs in RefInputs to assign the global variable input tag. 
2. Enter GVL.Outputs in RefOutputs to assign the  global variable output tag. 

 

 

Note 

• User must be taken the input and output tags from Global variable list, Which is linked to Module 
I/Os. 
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Step – 6 

 

 
 

 

1. Enter the tag name for “EN” input tag & press enter to open Auto Declare window. 
2. Click “OK” to confirm the entered tag name. 

 

 

Note 

• Repeat Step – 5 for different input & output tags in function block.  

 

 

Once all steps completed successfully the EHPS_Gripper_Block Function block will be look like below. 
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6 EHPS_Gripper_Block Interface Tag Details 

6.1 IO_Interface Tag Details 

 

Tag Name Data Type Function Description 

RefInputs ARRAY[0..5] 
OF BYTE 

Feedback data from actuator unit. 
(Data Read from actuator unit to Controller) 

RefOutputs ARRAY[0..7] 
OF BYTE 

Command data to actuator unit. 
(Data Write from Controller to actuator unit) 

 

 

6.2 EHPS Control Tag Details 

 

Tag Name Data Type Description 

byWorkPieceNo SINT Work Number  

byGrippingMode SINT Gripper mode 

000 – Invalid  

100 – Universal mode  

060 – External Gripping 

070 – Internal Gripping 

wGrippingPosition INT Gripping Position  

byGrippingForce SINT Gripper force  

byGrippingTolerance SINT Gripper tolerance  

xResetError BOOL True – Reset the error in device. 

xGripper Open BOOL True – Gripper open command. 

xGripper Close BOOL True – Gripper close command. 

xStore BOOL True –  Store the written parameters in device. 

xLatchData BOOL True – Write the modified parameters in device. 

xFindNewEndPosition BOOL True – Find the new end position. 

xTeachGrippingPosition BOOL True –  Teach the gripping position. 

xResetDirection BOOL True – Reset the direction flag. 
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6.3 EHPS Status Tag Details 

 

Tag Name Data Type Description 

xReady BOOL True – Module is in ready to operate state  

xLatchDataOK BOOL True –  Acknowledgement of modified parameters wrote suc-
cessfully 

xOpenedPosition BOOL True – Gripper is in open position  

xClosedPosition BOOL True – Gripper is in closed position  

xGrippedPosition BOOL True – Gripper is in gripping position  

xUndefinedPosition BOOL True – Unified position state 

wActualPosition INT Actual position of the gripper. 

xDirectionOpen BOOL True – Gripper movement completed with open direction  

xDirectionClose BOOL True – Gripper movement completed with close direction  

xError BOOL True – Device in error state. 

wError_No INT Diagnostic error code. Refer below table for error code de-
tails.  

 

 

6.3.1 Error Code Details 
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7 Sample Code Program Example Functions 

7.1 Gripper Parameter Store and Latch Function. 

 

Step – 1 

 

 

1. Execute the Enable Tag to enable the block. 
2. Enter the required Tolerance value in Gripping_Tolerance tag. 
3. Enter the required Force value in Gripping_Force tag. 
4. Enter the required Gripping Position value in Gripping_Position tag. 
5. Enter the Work piece number in WorkPiece_No tag. 
6. Enter the Gripping Mode value in Gripping_Mode tag. 
7. Execute the Store command to save the above parameter in under the selected Work piece Number. 

 

Step – 2 

 

 

1. Execute the Latch_Data command to retrieve the saved parameter from selected Work piece Number to 
process parameter. 
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2. Once the Latch_Data command Executed, user gets the feedback for Parameter saved from input tag 
Latch_Data_OK.  

7.2  Gripper Close Function 

 

Step – 1 

 

• Check the input status before execute the gripper close command. 

 

 

 

Step – 2 

 

• Execute the Gripper close command to close the gripper. 
• Once the Gripper Close command Executed, user gets the feedback for gripper close from input tags 

and Position feedback from Gripper_Actual_Postion tag.  
• The Gripper close without work object feedback will be displayed as shown below. 

 

 



 Sample Code Program Example Functions 

 

Application Note – EHPS Gripper Control With Beckhoff PLC Through IO-Link Master – 1.10 Page 41 of 42 
 

 
 

The Gripper close with work object feedback will be displayed as shown below. 
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7.3  Gripper Open Function 

 

Step – 1 

 

• Check the input status before execute the gripper open command. 
 

 

 
 
 

Step – 2 

 

• Execute the Gripper open command to open the gripper. 
• Once the Gripper Open command Executed, user gets the feedback for gripper open from input tags and 

Position feedback from Gripper_Actual_Postion tag.  
• The Gripper open feedback will be displayed as shown below. 
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