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1 Introduction 
 

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

 

 

Note 

• For demonstration of this application note, Here we have used Festo CPX-AP-I-4IOL-M12 as IO-
Link Master.  

 

1.1 Hardware & Software Requirements  

  

Device Name Part Number Version Soft-
ware/Firmware  

Device Type 

Gripper – EHPS EHPS-25-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-EP-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 

Allen-Bradley PLC Studio – 5000 Platform Version Free Hardware 

Rockwell Studio – 5000 De-
signer 

9324-RLD700NXENE Version Free Software 

Festo Field Device Tool - Latest Software 

Internet Explorer - Latest Software 

Table 1.1:  1 Components/Software used 
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1.2 Hardware Overview  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

1.3 Communication Architecture 
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Note 

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

2.1 Allen-Bradley PLC IP Address Configuration  

 

Connect the USB cable (9300-USBCBL-ABHR2) between PLC port & work station computer. Open RSLinx 
Software. Once USB connection communication is healthy user will see the “USB” symbol on RSLinx 
software. 

 

 

Note  

Ignore Chapter 2.1 in case integration of ehps module with  exciting running project file  and jump to 
Chapter 2.2. 

    

 

Step – 1 

 

 
 

 

 

1. Explore “USB” folder on RSLinx software and select controller with right click on mouse. In this case 
controller is 1769-L27ERM. 

2. From right click menu select “Module Configuration” option. At this stage new module configuration 
window will open. 

3. Select “Port Configuration” tab. 
4. Select “Manual configuration IP setting” option. Once Manual option selected IP Address & Network 

Mask field will be available for editing. 
5. Enter the IP Address of the PLC.  
6. Enter the Network Mask of PLC. Other addressing option depend upon users network configuration. IP 

Address & Network Mask are the minimum required configuration for establishing communication. 
7. Click “Apply” button. 
8. Click “OK” button. 
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Step – 2 

 

 
 

1. Select “Configure Drive” Icon. 
2. From configuration driver’s window select dropdown menu.  
3. Select “EtherNet/IP Driver” from the driver list. 
4. Select “Add New” Button. 
5. Enter the Name of the driver. Its optional user can also  go with default name. 
6. Select “OK” Button.  
7. Select “Windows Default” Ethernet driver from the list so it will take workstation inbuilt system config-

ured IP address. If user using any type of converter like EtherNet to USB, user need to select correct 
driver name for that mode of interface.  

8. Click “Apply” button to apply change. 
9. Click “OK” button to ensure the configuration. 
10. Check the created driver status is in “Running”. If not in running status select the driver and click the 

start button. 
11. Select “Close” button once all above configurations are done.   

 

2.2 Festo CPX-AP-I-EP Head Module IP Address Configuration  

 

Step – 1 
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1. Click “Start” button of Windows.  
2. Type the name  “Festo” in search box. 
3. Select “Festo Field Device Tool” from search result. 

 

Step – 2 

 

 
1. Select the correct CPX-AP-I-EP head module from the device list & right click. 
2. Select “Network” option from right click menu. 
3. Select “Use the following IP-Address” option from Network properties window. 
4. Enter the actual IP Address of CPX-AP-I-EP in “IP-Address” data entry field. 
5. Enter  actual subnet mask value of CPX-AP-I-EP in “Subnetmask” data entry field. 
6. Click “OK” to confirm the configuration & Close the network window. 

2.3 Festo CPX-AP-I-4IO-M12 IO-Link Master Port Configuration for Activation 

 

Step – 1 

 

The web server configuration shows connection details of connected modules, Description of module, Firmware 
details, Serial number & Product key. As per this application note we have connected two number of modules. 
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1. Open internet browser and type the IP address of the CPX-AP-I-EP module. 
2. Enter the “Username” as admin in Sign-in pop-up window. 
3. Enter the CPX-AP-I-EP product key as password. Product key is available in module name plate. 
4.  Press “Sign in” button on Sign in pop-up window. 
5. Select the CPX-AP-I-4IOL-M12 IO-Link module where the EHPS Gripper unit is connected. 

 

 

Note 

• Once Login completed successfully list of connected modules will be available as highlighted in 
yellow color. 

 

Step – 2 

 

User have to do the below configurations for the IO-Link port where EHPS Gripper module is connected.  

 

Note 

• This is an sample configuration. User have to do the same configuration for the port connected 
with EHPS.  

 

Assign the parameter as like below green highlighted  to activate an IO-Link port. 
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Once port activation completed successfully feedback parameters update the port status as highlighted in yel-
low and pink highlighted parameters for inactive port feedback values. 
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Select variant for CPX-AP-I-4IOL-M12. 

 

 
 

 

Note 

• Variants ending with OE will not allow the host controller to control module outputs.  
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3 Software Configuration  
 

 

Note 

• If user decides to use Generic EtherNet module as target device communication module then fol-
low the Chapter – 3.1. 

• If user decides to use EDS file as target device communication module then follow the Chapter – 
3.2. 

3.1 Use Generic EtherNet as Destination Device Communication Module 

 

Step – 1 

 

 
 

1. Select “Ethernet” folder from controller organizer menu. 
2. Select “New Module” from right click menu. 
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Step – 2 

 

 
 

1. Enter keyword “gener” in search box to short list the devices. 
2. Select “ETHERNET-MODULE” from device list. 
3. Click “Create” button to generate the selected module. 

 

Step – 3 
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1. Enter the name of the interface module. This given will be the tag name for this module which will avail-
able in controller tag folder after successful configuration. 

2. Select “Data-SINT-With Status” from the communication format drop down menu. 

 

 

 

Note 

• Communication format can be select as “Data-INT-With Status” or “Data-DINT-With Status” 
based on user requirement but user have to enter the correspondent Instance value & IO size val-
ues. User can able to find instance & IO size values from CPX-AP-I-EP web configuration portal.  

• If the communication format is “Data-INT-With Status” then user have to note the IO size values 
of 102, 103, 129 & 140. 

•  If the communication format is “Data-DINT-With Status” then user have to note the IO size val-
ues of 104, 105, 129 & 140. 

 

3. Enter the IP address of the CPX-AP-I-EP head module. 
4. Enter the assembly instance values for SINT format as highlighted in yellow colour. If its other data for-

mat instance values will be change as given in point – 2. 
5. Enter the memory size for each instance in red highlighted boxes. The length of the instance will change 

based on user network configuration & data format selection. 
6. Finally click “OK” button the complete the configuration. 

 

Once the Generic Module configured successfully the module will be available in Ethernet tree as shown in be-
low picture. 

 
 

 

 

3.2 Use EDS File as Destination Device Communication Module  

 

 

Note 

• Skip this chapter in case while considering Generic EtherNet module as communication Interface 
module for destination device & refer the chapter – 3.1. 
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Step – 1 

 

 
 

1. Select “TOOLS” from tool bar. 
2. Select “EDS Hardware Installation Tool” from tools list. 

 

Step – 2 
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Click “Next” Button from EDS Wizard. 

 

Step – 3 

 

 
 

Ensure option -1 “Register an EDS File(s)” selected and click “Next” button. 

Step – 4 

 

 
 

1. Select “Browse” button from Registration window. 
2. Browse EDS file saved folder directory. Which we done on chapter 2.3. 
3. Select EDS file from the folder. 
4. Click “Open” button. 
5. Click “Next” button.  

 

 

Note 

• Simply click next option for upcoming all wizards until reach finish wizard. 
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Step – 5 

 

 
Click finish button after successful completion of EDS file. Now the CPX-AP-I-EP module will be available in Ether-
net/IP interface modules gallery.  

 

Step – 6 

 

 
 

1. Select the “Ethernet” folder from studio-5000 controller organizer menu & right click. 
2. Select “New Module” from right click menu. 
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Step – 7 

 

 
 

1. Type as “cpx” in search box to filter the list of device. 
2. Select “CPX-AP-I-EP” from device list. 
3. Click “Create” button. 
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Step – 8 

 

 
 

1. Select “General” tab from new module window. 
2. Enter the name of the interface module in name field. This name will be the tag name for this module.  
3. Select “Private Network” option & enter the last octal value of IP address.  

 

 

Note 

• Incase if the user has different IP address series other than 192.168.1.xxx then go with second 
option “IP Address”. 

4. Click “Change” button to configure the length of IO’s of the interface module. 

 

Step – 9 
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1. Select dropdown button to select instance type. 
2. Select “Exact I/O size” option from drop down menu. 
3. Select “SINT” data type. 

 

 

Note 

• Communication format can be select as “INT” or “DINT” based on user requirement but user 
have to enter the correspondent Instance IO size. User can able to find instance & IO size values 
from CPX-AP-I-EP web configuration portal.  

• If the communication format is “INT” then user have to note the IO size values of 102, 103 & 129. 

•  If the communication format is “DINT” then user have to note the IO size values of 104, 105 & 
129. 

 
4. Enter the Input & Output IO size in yellow highlighted box given in assembly instance view. The length 

of the IO’s will change based on user network configuration & data format selection. 

 

Step – 10 

 

 
 

1. Select dropdown button to select instance type. 
2. Select “Diagnostic Data” option from drop down menu. 
3. Select “SINT” data type. User can also select INT or DINT as communication format. But user have to 

enter correct data size based on data format. The size of the diagnostic data will be SINT in web config-
uration portal. So user have to convert the diagnostic data size based on data type selection. 

4. Enter the Input size in yellow highlighted box which noted on Chapter – 2.3 step – 2. 
5. Click “OK” to complete the configuration. 
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Step – 11 

 

 
 

Finally click the “OK” button to complete the configuration. 
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3.3 Import Sample Code .L5X File into Running Project  

 

Step – 1 

 

 
 

1. Select a “Task folder” and right click. 
2. Select “Import Program” option from the right click menu. 
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Step – 2 

 

 
 

1. Navigate to  EHPS sample code folder saved folder. 
2. Select “EHPS_Gripper.L5X” file in the folder. 
3. Click “Import” button to import the sample code. 

 

Step – 3 

 

 
 

Click “OK” button to initiate the import process. 

Once the import process completed successfully the new program routines and UDT’s will be available as like 
below highlighted. 
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3.4 Sample Code Initial Configuration  

 

Step – 1 

 

Mapping the Interface module Input and Output tags for sample code. 

 
 

1. Expand the “EHPS_Gripper” program folder. 
2. Double click the “MainRoutine”. 
3. Map the Input and Output communication module interface tag in COP instruction which created in 

chapter – 3.1 or 3.2 & download program in PLC. 
 
 
 

 

Note 

• Refer Technical Appendix – A to know how find the correct IO element in communication interface 
tag array for user module position.  
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Step – 2  

 

Gripper Mode Configuration  

 

 
 

1. Open the “EHPS_Outputs” routine. 
2. Go to rung number 9 & enter the gripper mode value in the tag “EHPS_Output.Grip_Mode”. ( 0 – Inva-

lid, 100 – Universal, 60 – External Gripping, 70 – Internal Gripping ) 

 

Step – 3  

 
Go to rung number 12 & enter the gripper force value in the tag “EHPS_Output.Grip_Force”. 

 

Step – 4 

 

Finally Latch the Data 

 

 
 

Make O_LatchData as True to write the new modified parameter in target device. 
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4 Sample Code Program Structure & Example Functions  
 

 

 

User can find the Input & Output programs in below routines  

 
 

 

 

4.1 EHPS Status/Input Tag Details  

 

Input Tag Name Data Type Description 

Sts_Error BOOL True – Device in error state. 

Sts_DirectionCloseFlag BOOL True – Gripper arm movement completed with close direc-
tion  

Sts_DirectionOpenFlag BOOL True – Gripper arm movement completed with open direc-
tion  

Sts_LatchDataOK BOOL True –  Acknowledgement of modified parameters wrote 
successfully 

Sts_UnifiedPositionFlag BOOL True – Unified position state 

Sts_ClosedPositionFlag BOOL True – Gripper arms in closed position  

Sts_GrippedPositionFlag BOOL True – Gripper is in gripping position  

Sts_OpenedPositionFlag BOOL True – Gripper arms in open position  

Sts_Ready BOOL True – Module is in ready to operate state  

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

ACT_Pos INT Actual position of the gripper arms. 
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Error Code Details: 
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4.2 EHPS Control/Output Tag Details 

 

Output Tag Name Data Type Description 

O_LatchData BOOL True – Write the modified parameters in device. 

O_Store BOOL True –  Store the written parameters in device. 

O_ResetDirectionFlag BOOL True – Reset the direction flag. 

O_TeachGrippingPosition BOOL True –  Teach the gripping position. 

O_FindNewEndPosition BOOL True – Find the new end position. 

O_OpenCommand BOOL True – Gripper arms open command. 

O_CloseCommand BOOL True – Gripper arms close command. 

O_ResetError  True – Reset the error in device. 
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Output Tag Name Data Type Description 

EHPS_Output.Grip_Mode SINT Gripper mode 

000 – Invalid  

100 – Universal mode  

060 – External Gripping 

070 – Internal Gripping 

EHPS_Output.Work_NO SINT Work Number  

EHPS_Output.Grip_Pos INT Gripping Position  

EHPS_Output.Grip_Force SINT Gripper force  

EHPS_Output.Grip_Tol SINT Gripper tolerance  

 

 

 

4.3 Gripper Close Command  

 

Before Close Command 
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After Close Command 

 

 

 
 

 

4.4 Gripper Open Command  

 

Before Open Command 
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After Open Command 
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A Technical appendix 

A.1 Find Module IO Element Position in IO Interface Array 

 

Step – 1 

 

 
 

1. Open a web browser and enter the IP address of the CPX-AP-I-EP module. 
2. Click “EtherNet/IP” from tool bar. 
3. Select “Assembly View” from drop-down list. 
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Step – 2 

 

 
 

 

1. Select “100 - Input Exact SINT” from assembly view drop-down menu. 
2. Open the calculator and enter bit offset value as numerator and data type number of bits as denomi-

nator. Divide the values and the result will be the starting input element number of the device.  
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Step – 3 

 

 
 

 

3. Select “101 - Output Exact SINT” from assembly view drop-down menu. 
4. Open the calculator and enter bit offset value as numerator and data type number of bits as denomi-

nator. Divide the values and the result will be the starting output element number of the device.  

 

 


