Application Note
FESTO

EHPS Gripper Control with Beckhoff
PLC through 10-Link Master

This Application Note explains about controlling the EHPS Grip- EHPS
per Module through Festo I0-Link Master in Beckhoff PLC. User

can able to change the gripper mode, Open & Close the Gripper

by using enclosed sample code.
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1 Introduction

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.

9 Note

e For demonstration of this application note, here we have used Festo CPX-AP-1-410L-M12 as |0-

Link Master.

1.1 Hardware & Software Requirements

Device Name Part Number Version Soft- Device Type
ware/Firmware
Gripper — EHPS EHPS-16-A-LK Latest Hardware
Festo 10-Link Master CPX-AP-1-410L-M12 V1.1.3 & Above  |Hardware
Festo CPX-AP-l Head Module CPX-AP-1-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 I0-Link Tool V5.1.1 & Above  |Software
Table 1.1: 1 Components/Software used
Application Note — EHPS Gripper Control With Beckhoff PLC Through I0-Link Master — 1.10 Page 5 of 42




Introduction

1.2 Hardware Overview

) e

Gripper jaws LED indicator (Ready)

Locating hole and thread for mounting the El Electrical connection

gripper fingers Slot for proximity sensor
Plug screw Locating hole and thread for mounting the
LED indicator (Error) gripper
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Introduction

1.3 Communication Architecture

Work Station
e EtherCat Connection

Festo Feld Device Tool

e Ethernet Connection

e |O Link Connection

EHPS Gripper

CPX-AP-1-410L-M12

CPX-AP-I-EC-M12

9 Note

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

2 Beckhoff PLC Configuration in TwinCAT3

2.1 Connect Beckhoff Controller Using TwinCAT 3

Note

e 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)

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

e For using dynamic method, controller IP address configuration please watch following video on
link
o BKO4. How to Connect Beckhoff Controller using TwinCAT 3 (2 Scenarios)

Step-1

& About TwinCAT...

(@ TwinCAT XAE (TcXaeShell)
Tools

42 Realtime Settings...

2 &5 Cleanup
Change AMS Netld
Edit Routes

L)

Click on Taskbar hidden icon arrow from desktop window.

Click on TwinCAT Config Mode from taskbar hidden icon.

Click on Router from TwinCAT Config Mode popup window.

Click on Edit Routes to open the TwinCAT Static Routes Window.

A WN -
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Beckhoff PLC Configuration in TwinCAT3

Step-2
B TwinCAT Static Routes hd
Route Connected  AmsNetId Address Type Comment MaxFra...

0

Add... Remove Refresh
Add Route Dialog X
Enter Host Name /[ IP: | | | Refresh Status Broadcast Search o

Host Name Connected Address AMS Netld TwinCAT QS Version Fingerprint Comment

Route Name (Target): | | Route Name (Remote): | CIN3030439
AmsNetId: | | Target Route Remote Route
Virtual AmsNetld (NAT): | | O Project © None / Server
- (® Static (® Static

Ti t Type: i

ransport Type = () Temporary (O Temporary
Address Info: | |

(OHostName  (® IP Address Advanced Settings [ ] Unidirectional

Connection Timeout (s): | 5 =
Max Fragment Size (kByte): | 0 = Add Route Close

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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Beckhoff PLC Configuration in TwinCAT3

Select Adapter(s) X

a |:|V|rtuaIBex Hest Only Ethernet Adapter 192 168 56.1 255 255 255 0
DIntel(R} Wi-Fi 6 AX201 160MHz 172.16.81.66 255.255.254.0

QO = 1 oo

3. Select the correct adapter from the Adapter window.
4. Click OK to confirm the search in Select Adapter(s) window.

Step-3
Add Route Dialog X
| Enter Host Name / IP: | | Refresh Status Broadcast Search
Host Name  Connected Address AMS Netld TwinCAT QS Version Fingerprint
o CX-3AC184 192.168.4.1 5.58.193.132.1.1 3.1.4022 Windows 10 1607

Route Name (Target): | CX-3AC184 | Route Name (Remote): | CIN3030439
AmsNetld: | 5.58.193.132.1.1 | Target Route Remote Route
virtual AmsNetld (NAT): | | O Project © None / Server
(®) Static (®) Static

T rt Type: TCP_IP g2

ransport 1ype = (O Temporary () Temporary
Address Info: ? 192.168.4.1 |

O Host Name IP Address Advanced Settings [ JUnidirectional

Connection Timeout (s): | 5

A 4

Max Fragment Size (kByte): | 0

o Add Route Close

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

Beckhoff PLC Configuration in TwinCAT3

B ' Add Remote Route

[ ]Secure ADS  (TwinCAT 3.1 == 4024)

Rermote User Credentials

User: o ‘Adminis’rra‘ror

Password: ‘ 0| ‘o

[ ] TwinCAT 2 Password Format

3

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
Add Route Dialog X
Enter Host Name / IP: | Refresh Status Broadcast Search
Host Name | Connected | Address AMS Netld TwinCAT QS Version Fingerprint
CX-3AC184) x 102.168.4.1 5.58.193.132.1.1 3.1.4022 Windows 10 1607
Route Name (Target): | CX-3AC184 Route Name (Remote): | CIN3030439
AmsNetld: | 5.58.193.132.1.1 Target Route Remote Route
virtual AmsNetld (NAT): | O Project © None / Server
(®) Static (®) Static
T rt Type: TCP_IP ~
ransport fype = () Temporary () Temporary
Address Info: 1192.168.4.1
(OHost Name (&) IP Address Advanced Settings [ ] Unidirectional
Connection Timeout (s): | 5 =
Max Fragment Size (kByte): | 0 = Add Route I ‘ Close Q

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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Beckhoff PLC Configuration in TwinCAT3

Step-6
B twinCAT static Routes 0 X
Route Connected  AmsNetId Address Type Comment MaxFra...
ID(-3AC184 X 5.58.193.132.1.1 192.168.4.1 TCP_IP I&

Add... Remove

1. Verify the available Route from TwinCAT Static Routes window.
2. Click on Close from TwinCAT Static Routes window.
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Beckhoff PLC Configuration in TwinCAT3

2.2  Creating a new project in TwinCAT3

Note

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

e Skip this chapter if user when integrating on existing projects.
Step-1

Start the TwinCAT3 (TwinCAT XAE Shell) software.

@l start Page - TcxaeShel X & | Quick Launch (Cti+Q) p - & x
File Edit View Project Debug TwinCAT TwinSAFE PIC  Team Scope Tools Window  Help
| B-0-2mde |2 - <~ > At | 5 RsRsRe B,

¢ | Build 4024.20 (Default) =/ < | | | i . g ‘ [ z

Start Page # X

B .
TwinCAT 3 BECKHOFF
a z
Recent Open 2
sterday &
je=ercay Open Project/ Solution
Festo_SMS_Beckhoffsin .
m C\Ajay DIS\Project\06. SMS Beckoff with EtherCat\Pl New pro.JeCt
= Festo_SMS_Beckhoff:sn 3 New TwinCAT Project
G \Project\06. SMS Beckoff with EtherCat\PLC\Fest E
4 I ELh New Measurement Project
TwinCAT Projectl.sin
C:\Ajay DIS\Project\06. SMS Beckoff with EtherCat\PL l Search paleiETD p-
This week
Festo 5 o,,j AE Project (XML format Projects
- N i
\.\Proj kotf with EtherCat\PLC\Fest i win TwinCAT XAE Project QWL format) nCAT PLC
C2M testing.sin TwinCAT XAE System Manager Configuration
TwinCAT Projectl.sln
C:\Users\INDJBHS\OneDrive ENEY .
1. Clickon TwinCAT XAE Project (XML Format) to create a new project.
The New Project tab will be displayed as shown below Step-2
Step-2
New Project ? X
P Recent Sort by: i Search (Ctrl+E) P~
4 — . Twi -
isieled o E TwinCAT XAE Project (XML format) (ORI e Type: TwinCAT Projects
b TwinCAT Measurement TwinCAT XAE System Manager
TWInCAT Projects Configuration
TwinCAT PLC
TcXaeShell Solution
Not finding what you are looking for?
Open Visual Studio Installer
Name: o Sample Project for EHPS gripper
Location: ‘C:\Ajay DIS\Project\07. EHPS Gripper Beckhoff with EtherCat\Sample Code files\ '\ Browse...
Solution name: Sample Project for EHPS gripper Create directory for solution
]:I Add to Source Control
s

Select TwinCAT XAE Project (XML Format) from New Project tab.
Type the Project name on the Name field.

Select the Location where the project has to be saved.

Click OK to create project.

Pwhe
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Beckhoff PLC Configuration in TwinCAT3

2.3 Import Sample Code into TwinCat3 PLC Project

Step-1

W Sample Project for EHPS gripper - TcXaeShell
File  Edit View Project Build Debug  TwinCAT  TwinSAFE PLC Team  Scope Tools Window  Help

- | B-0-< d"'| | - v| Release ~ TwinCAT RT (x64) ~ P Attacl

Build 4024.20 (Loaded) ~ | = -] | Sample Project for EHPS ~  CX-3AC184

Solution Explorer
@& o-al s
Search Solution Explorer (Ctrl+;) P~
%1 Solution ‘Sample Project for EHPS gripper’ (1 project)

4 ni Sample Project for EHPS gripper

b @l sYSTEM
MOTION

4 SAFETY 1 Add New Item... Ins
E C++ ‘[] Add Existing Item... Shift+Alt+A
ANALYTICS Add Project from Source Control...
4 o)
“Z Devices Paste
% Mappings Paste with Links

B Hide PLC Configuration

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

Step-2
@ Open X
« o « Sample .. > Sample code > v O £ Search Sample code
Organize ~ New folder =y m @
o Name Date modified
_Libraries 25-01-2022 01:34
DUTs 21-01-2022 03:27
GVLs 21-01-2022 11:01
POUs 24-01-2022 04:23
VISUs 19-01-2022 10:31
| Sample code.plcproj 24-01-2022 04:23
| Sample code.tmc 24-01-2022 02:07
v < >
File name: |Sample code.plcproj M ‘ Plc Project File (*.plcproj; ...) ¥

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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Beckhoff PLC Configuration in TwinCAT3

Add Existing Project X

Source project path not below current solution:

o (@) Copy project to solution folder

O Move project to solution directory

O lUse arginal project location

8]4 Cancel

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

ﬂ Sample Project for EHPS gripper - TcXaeShell
File  Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tou

o |B-a-A R | - Q.

Release v TwinCAT RT (x64

Build 4024.20 (Loaded) ~ = g+ | | 3 L@ |',' 3 B | Sample Project for EHPS ~

Solution Explorer

- q S
@& o-a| s
‘ Search Solution Explorer (Ctrl+;) P~

% Solution 'Sample Project for EHPS gripper' (1 pro
4 ni Sample Project for EHPS gripper
> @ sysTem
MOTION
4 PLC
4 U} Sample code
4 % Sample code Project
| External Types
= References
| DUTs
. GVLs
. POUs
Eﬂ EHPS_Gripper_Block (FB)
& Main (PRG)
| VISUs
E?J PlcTask (PlcTask)
2?;‘ Sample code.tmc
i Samplecodelnstance |
|4 saFeTy
E C++

& AnALYTICS
=

Application Note — EHPS Gripper Control With Beckhoff PLC Through I0-Link Master — 1.10 Page 15 of 42



Configuring 10-Link module in TwinCAT3

3 Configuring 10-Link module in TwinCAT3
3.1 Adding ESI File of CPX-API-I-EC

Step-1
Download the Latest ESI File for CPX-AP-1-EC module from the Festo Support Portal.

Step-2

Copy the ESl file in the following link in your system.
e  C:\TwinCAT\3.1\Config\lo\EtherCAT

V] < | EtherCAT - O X

Home Share View e
<« o‘ C:\TwinCAT\3.1\Config\lo\EtherCAT| & () £ Search EtherCAT

A Name Date modified Type i

| Beckhoff EQTxcotxml 19-08-2021 10:58 AM XML Documen
j Beckhoff EQ2xxx.xml 19-08-2021 10:58 AM XML Documen
J Beckhoff EQ3xxx.xml 19-08-2021 10:58 AM XML Documen
] Beckhoff ERTxocx XML 19-08-2021 10:58 AM XML Documen
| Beckhoff ER2xxx. XML 19-08-2021 10:58 AM XML Documen
| Beckhoff ER3xxx.XML 19-08-2021 10:58 AM XML Documen
J Beckhoff ER4xxx.xml 19-08-2021 10:58 AM XML Documen
J Beckhoff ERSxxx.xml 19-08-2021 10:58 AM XML Documen
j Beckhoff ERGxxx.xml 19-08-2021 10:58 AM XML Documen
| Beckhoff ER7xxx.xml 19-08-2021 10:58 AM XML Documen
j Beckhoff ER8xxx.xml 19-08-2021 10:58 AM XML Documen
J Beckhoff EtherCAT EvaBoard.xml 19-08-2021 10:58 AM XML Documen
| Beckhoff EtherCAT Terminals.xml 19-08-2021 10:58 AM XML Documen
| Beckhoff FB1XXX.xml 19-08-2021 10:58 AM XML Documen
| | Beckhoff FCxxox.xml 19-08-2021 10:58 AM XML Documen
J Beckhoff FM3xxx.xml 19-08-2021 10:58 AM XML Documen
J Beckhoff ILxoox-B110.xml 19-08-2021 10:58 AM XML Documen

o J Festo-CPX-AP-EC-20210325.xml 26-05-2021 10:47 AM XML Documen
| Festo-FB37-20210616.xml 03-11-2021 03:25 PM XML Documen wv

s Al < >
108 items 1 item selected 852 KB =

1. Copy the above EtherCAT ESI file path and paste in to path tab to open the TwinCAT3 ESI file location.
2. Copy the ESl file from Downloads and paste it to C:\TwinCAT\3.1\Config\lo\EtherCAT folder.
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Configuring 10-Link module in TwinCAT3

3.2 Adding CPX-API-I-EC module to 1/0 devices

3.2.1 Choose Target System
Step-1

ﬂ Sample Project for EHPS gripper - TcXaeShell
File  Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help

- | B-na-2 d"'| | - -~ | | Release ~  TwinCAT RT (x64) ~ P Attach... ~

s P | Sample Project for EHPS = <Local> vQample code

<Local>

CX-3AC184 (5.58.193.132.1.1)
Gﬁ 5 '| ‘G A= | ﬁ|E| Choose Target System...

Search Solution Explorer (Ctrl+;) P -

Build 4024.20 (Loaded) ~

Solution Explorer

%] Solution 'Sample Project for EHPS gripper’ (1 project)
4 g,i Sample Project for EHPS gripper
b @l svsTEm
MOTION

4 @ Sample code
4 L—:J Sample code Project
[ External Types
= References
[ DUTs
[ GVLs
[ POUs
[ VISUs
&5 PlcTask (PlcTask)
2_': Sample code.tmc
b L} Sample code Instance
| sAFeTY
E Ct++
ANALYTICS
1/0

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

Step-2

@ Sample Project for EHPS gripper - TcXaeShell
File Edit View Project Build Debug | TwinCAT | TwinSAFE PLC Team Scope Tools W
= | B-'a- e e ] | Windows »

il - | | : £ Activate Configuration I

% Build 4024.20 (Loaded) ~

s ] Restart TwinCAT System
Solution Explorer =
. . o 7 Restart TwinCAT (Config Mode)
e
a & | ©-d | +» 2  Reload Devices
Search Solution Explorer (Ctrl+;) G
%] Solution ‘Sample Project for EHPS gripper' (1§ (&) Toggle Free Run State
4 g1 Sample Project for EHPS gripper
hi p ) gripp .
( Show Online Data
> (@l svstem
MOTION . Show Sub ltems
4 @&  Hide Disabled Iltems
b ¥ Software Protection...
n;;l Sample code Project ws
3 External Types Access Bus Coupler/IP Link Register...
P . References Update Firmware/EEPROM 3
b [ DuTs Show Realtime Ethernet Compatible Devices...
14 GVL:
- s File Handling 4
b [J POUs
[ VISUs Selected Item »
b h PlcTask (PlcTask) EtherCAT Devices »
A "
£l Sample code.tme @ TeprojectCompare
b L} Sample code Instance E— R
@ SAFETY arge rowser
m Ct++ AutomationML »
ANALYTICS Bode Plot S
4 170 Filter Designer 4
About TwinCAT
— I ——
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Configuring 10-Link module in TwinCAT3

TcXaeShell X

o Restart TwinCAT System in Config Mode

o oK Cancel

[ERN

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

N

3.2.2 Scanning 1/0 devices
Step-1

W Sample Project for EHPS gripper - TcXaeShell
File  Edit View Project Build Debug  TwinCAT  TwinSAFE

= - | ?ﬁ h ‘D - |J" | | - -
* Build 4024.20 (Loaded) - - iy B [[B]2 « @& |[®]%
Solution Explorer A

@& o-a| s

Search Solution Explorer (Ctrl+;) P~

Re
.9

1 x

%] Solution 'Sample Project for EHPS gripper' (1 project)
4 g,i Sample Project for EHPS gripper
b @l system
MOTION
4 PLC
4 @ Sample code
4 .',,—Q Sample code Project
| External Types
==l References
1 DUTs
[ GVls
(] *{J Add New ltem... Ins

3| %9 Add Existing Item... Shift+Alt+A

E%j:l Add New Folder...
<im
b 4f} sar Export EAP Config File

B saFeTY | % scan e
EC++

ANALYTIC Paste Ctrl+V

v v v v

~

Paste with Links

a'1 Mappin

1. Expand the 1/0 from Solution Explorer.
2. Right click on Devices from 1/0 drop down menu.
3. Click on Scan to scan the |/O Devices.
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Configuring 10-Link module in TwinCAT3

TcXaeShell X

HINT: Not all types of devices can be found automatically

o oK Cancel

4. Click OK button to start scanning for the I/0 devices connected in the network.

Step-2

5 new I/O devices found

© -

:|Device 2 (EtherCAT Automation Protocol)  [Ethernet 2 (TwinCAT-Intel PCI Ethernet Ac

| |Device 4 (RT-Ethernet Protocol)  [Ethernet (TwinCAT-Intel PCI Ethernet Adapter (Gige Cancel
| |Device 3{USB)
[ |Device 5 (NOV-DP-RAM)
Select All
Unselect Al

1. Select the Device 1 (EtherCAT) from 1/0 devices found tab.
2. Click OK to add the I/0 devices to project in new 1/0 devices found window.

TcXaeShell TcXaeShell

o Scan for boxes Q Activate Free Run
? Yes No Yes No

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.

Solution Explorer v 0 X
co@E-| o-a| s
Search Solution Explorer (Ctrl+;) P~

4 :I Sample Project for EHPS gripper -~
3 SYSTEM
MOTION
> Bl PLC
SAFETY
ﬂ C++
&l ANALYTICS

4« F o
4 )

4 3 Device 1 (EtherCAT)

+0
1+ Image

+0

S+ Image-Info

- .

+ SyncUnits
Inputs

& Outputs

3 InfoData

[ Term 1 (EK1200)

v v v v v

WocState
b InfoData
m’1 Mappings -
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Configuring CPX-API-I-EC devices in TwinCAT3

4 Configuring CPX-API-I-EC devices in TwinCAT3

4.1 CPX-AP-1-410-M12 10-Link Master Port Configuration

9 Note

e User has to do the below configurations for the 10-Link port where EHPS Gripper is connect.

Step-1

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

Solution Explorer
@&~ o-a| s
Search Solution Explorer (Ctrl+;)

4 na Sample Project for EHPS gripper
b @l SYSTEM
MOTION
b Ol pc
4| sAreTY
E C++
ANALYTICS
4 170
4 ﬂ% Devices
4 7= Device 1 (EtherCAT)
}: Image
}: Image-Info
s SyncUnits
Inputs
B outputs
& InfoData
| Term 1 (EK1200)
B Box 3 (CPX-AP-I-EC-M12)

W~ v v vwvw

b [ WcState
> @ InfoData
&"1 Mappings

P . Module 2 (CPX-AP-I-410L-M12 Variant 8)

General EtherCAT DC

Process Data Slots Startup CoE - Online Diag History Online

Port Mode - Port 2
Port Mode - Port 3
Validation & Backup - Port 0
Validation & Backup - Port 1
Validation & Backup - Port 2
Validation & Backup - Port 3

.. Port Mode - Port 0
.. Nominal Vendor ID - Port 0

2
2
2
2
2
2
2

RW DEACTIVATED (0)
RW DEACTIVATED (0)
RW No Device check (0)
RW No Device check (0)
RW No Device check (0)
RW No Device check (0)
RW 0x014D (333)

2. Click on CoE - Online to view the device parameters.
3. Expand the CPX-AP-1-410L-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.

Application Note — EHPS Gripper Control With Beckhoff PLC Through I0-Link Master — 1.10

Update List []Auto Update Single Update [_] Show Offline Data
Advanced... ‘ |
Add o Startup._ Module OD (AcE Port): D
Index Name Flags  Value Unit
+ 2000:0 CPX-AP-I-EC-M12 - Module Parameter >1<
o —I 2001:0 CPX-AP-I-410L-M12 Variant 8 - Module Parameter >57 <
2. Setup monitoring load supply (PL) 24 V DC RW Load supply monitorin...
2. Nominal Cycle Time - Port 0 RW as fast as possible (0)
2. Nominal Cycle Time - Port 1 RW as fast as possible (0)
2. Nominal Cycle Time - Port 2 RW as fast as possible (0)
2.. Nominal Cycle Time - Port 3 RW as fast as possible (0)
2.. Enable diagnosis of 10-Link device lost - Port 0 RW TRUE
2.. Enable diagnosis of 10-Link device lost - Port 1 RW TRUE
2... Enable diagnosis of 10-Link device lost - Port 2 RW TRUE
2. Enable diagnosis of 10-Link device lost - Port 3 RW TRUE
2. Port Mode - Port 1 RW DEACTIVATED (0)
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Step-2
Set Value Dialog X
Dec: ‘0 ‘ | oK |°
Hex: ‘OXOO ‘ | Cancel |

Enum: DEACTIVATED v o
DEACTIVATED
I0L_MANUAL
e [OL_AUTOSTAR
Bool: Dl_Co

FREOFERATE

Binary: o 1
Bit Size: O1 @3 O1s O3z Osd (O2

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

e Follow the above step1 and step2 to change the other parameters.
e Assign the parameter as like below green highlighted to activate an 10-Link port.

General EtherCAT DC  Process Data Slots Startup CoE - Online Diag History Online

| Update List ' [JAutoUpdate [/] Single Update [ ] Show Offine Data
 Adenees. | |
| AddtoStatup. | [OnineData | Module OD (AcE Port): [0 |
Index Name Flags Value
</ 2000:0 CPX-AP-I-EC-M12 - Module Parameter >1<
-1 2001:0 CPX-AP-1-410L-M12 Variant 8 - Module Parameter >57<
2. Setup monitoring load supply (PL) 24 V DC RW  Load supply monitoring active, diagnosis suppressed in cas...
2.. Nominal Cycle Time - Port 1 RW  asfastas possible (0)
2.. Nominal Cycle Time - Port 2 RW  asfastas possible (0)
2.. Nominal Cycle Time - Port 3 RW  as fast as possible (0
2.
2.. Enable diagnosis of 10-Link device lost - Port 1 RW  TRUE
2... Enable diagnosis of 10-Link device lost - Port 2 RW  TRUE
2.. Enable diagnosis of 10-Link device lost - Port 3 RW  TRUE
2.. Port Mode - Port 1 RW  DEACTIVATED (0)
2.. Port Mode - Port 2 RW  DEACTIVATED (0)
2.. Port Mode - Port 3 RW  DEACTIVATED (0)
2 Velidaton&Backup-Port0  RW  Typecompalible Device V11, Backup + Restore (3)
2.. Validation & Backup - Port 1 RW  No Device check (0)
2... Validation & Backup - Port 2 RW  No Device check (0)
2... Validation & Backup - Port 3 RW  No Device check (0)
2.. Nominal Vendor ID - Port 0 RW  0x0000 (0)
Note

e Festo EHPS Gripper unit is connected to CPX-API-I-410L-M12 Master Module in Port-0.
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Configuring CPX-API-I-EC devices in TwinCAT3

4.2

9 Note

1/0 Address Configuration and Linking to Module 1/0’s in TwinCAT3

e User has to do the below I/0 Address Linking from Global variable 1/0’s to Module 1/0’s to

perform the I/0 related operations.

4.2.1 PLCVariable Creation in TwinCat3
Step-1

ﬁ Sample Project for EHPS gripper - TcXaeShell

File Edit View Project Build Debug TwinCAT  TwinS| @
io-olB-n-uuP|lyPal2- -2
- 1
* Build 402420 (Loaded) ~ < ik H B2 « @& |[®]% U.
Solution Explorer v @ X &
@8- o-a| s )
Search Solution Explorer (Ctrl+;) Jolie @
&1 Solution ‘Sample Project for EHPS gripper’ (1 pro * l3
4 “a Sample Project for EHPS gripper A
> @l SYSTEM |
MOTION

4 PLC
@ Sample code
4 ir:] Sample code Project 0
| External Types
> |- References
> [ DUTs

o BE S S

Add

[ Export to ZIP
Import from ZIP

/g Import PLCopenXML...

b
3%
gl

oy

-
4} sai

i saFeTY

E] C++

& anavymig

—

«m v
=

Ctrl+X
Ctrl+C
Del

£

Cut

Copy
Delete

Rename

Properties Alt+Enter

Expand the PLC from Solution Explorer.

Expand the Sample code from PLC menu.

Expand the Sample code Project to view the PLC objects.
Right click on GVLs to view the Global variable options.
Click on Add from global variable options.

Click on Global Variable List from the Add option.

A

POU...

POU for implicit checks...
DUT...

Global Variable List...
Referenced Task...
Visualization...
Visualization Manager...
GlobalTextList...

Recipe Manager...
Image Pool...
Interface...

Parameter List...

Text List...

Class Diagram...

Existing Item... Shift+Alt+A

New Folder

Existing Folder Content...

The Add Global Variable List tab will be displayed as shown below Step-2.
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Step-2
Add Global Variable List X
Create a new global variable list
Name:

O

ol Open H Cancel

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
Solution Explorer v o X
o) E&" '@véﬂﬁlzl
Search Solution Explorer (Ctrl+;) Joln
4 4}% Devices -
4 7% Device 1 (EtherCAT)
+ 0
1+ Image

f.L Image-Info
2 SyncUnits
-1 Inputs
B Outputs
InfoData
[# Term 1 (EK1200)
' Box 3 (CPX-AP-I-EC-M12)
4 . Module 2 (CPX-AP-1-4I0L-M12 Variant 8) o

A YV VYV VY W

7 Inputs

4 ¥ Port0 6
j @ Port 0[0] 7

# Port 0[1]
Port 0[2]
Port 0[3]
Port 0[4]
Port 0[5]
Port 0[6]
Port 0[7] .

R R R

Expand the Devices from Solution Explorer.

Expand the Device 1 (EtherCAT) from Device list.

Expand the Box3 (CPX-AP-1-EC-M12) to view the Modules.

Expand the CPX-AP-1-410L-M12 Module to view the Inputs and Outputs.
Expand the Inputs to view the Port.

Expand the Port 0 to view the variables

Double click on Port 0[0] to open the Variable properties.

NowkEWwWwN =

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

9 Note

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

SR <ol Projct for s grioper = [
“Vanab\e Flags Online

Name: |
Type: |BYTE |
Group: | Inputs | Size: | 1.0 |
Address: |39 (0x27) | User ID: |0 |
o [inkedto | | |
Comment:
ADSInfo:  [Port 11, I1Gip: 0x3040010, I0ffs: 0x80000027, Len: 1 |
FulName:  [TIID"Device 1 (EtherGAT) Box 3 (CPX-AP-I-EC-M12)Moduie 2 (CPX-AP--4]

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

Step-3
[E7 Attach Variable Port 0[0] (Input) X
Search: ‘ w  Show Variables
. Only Unused
=l PLC [ ] Exclude disabled

= Sample code

| Exclude other Devices
—- U Sample code Instance Y

Exclude same Image

=% GVLInputs
< [exun nputs[0] = o @Show Tooltips
# GVLInputs[1] > 18 385001.0. BYTE[1.0] [Isort by Address
# GWVLInputs[2] = 1B 3850020 BYTE([1.0] D Show Variable Groups
#| GVLInputs[3] > 1B 385003.0,BYTE[10] [®] Collapse last Level
# GVLInputs[d] > 1B 385004.0. BYTE[1.0]
#| GVLInputs[5] > 1B 385005.0. BYTE [1.0] Show Variable Types
[ ] Matching Type
Matching Size
[ Al Types
Array Mode
Offsets
[]continuous
Ignore Gaps
[ ] Show Dialog
Vanable Name / Cornment
Hand over
Take over

cac 2

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
OQQEE'I'@'E"El Variable Flags Oniine
Search Solution Explorer (Ctrl+;) P~ — l
« @Evo “B e BYTE ]

4 % Devices

4 7= Device 1 (EtherCAT) Group: llnputs | Size: 110

+8 r
5+ Image Address.  [39(027) | user>: [0

:E Image-Info
L5 Inputs
W Outputs
@ InfoData
|8 Term 1 (EK1200)
' Box 3 (CPX-AP-I-EC-M12)
4 Module 2 (CPX-AP-1-410L-M12 Variant 8)
4 1 Inputs
4 ¥ Port0

Comment:

AV VYV VYWY

ADS Info- |Port- 11, IGrp: 0x3040010, IOffs: 0x80000027, Len: 1 }

# Port 0[1]
¥ Port 0[2]
¥ Port 0[3]
¥ Port 0[4]
# Port 0[5]

Full Name: lTIID‘Devioe 1 (EtherCAT) Box 3 (CPX-AP-I-EC-M12)"Module 2 (CPX~AP-I4I‘

Step-5
e Follow the above step1 to step3 to link the PLC variable to other module inputs.
e The linked Input variable will be displayed as shown below.

Solution Explorer * R X
co@a-|o-a| s
Search Solution Explorer (Ctrl+;) R~
:.» Image —
1 Image-Info
p z SyncUnits
P LH Inputs
b M Outputs
b @ InfoData [ Attach Variable Port 0[0] (Input)
P l# Term 1 (EK1200)
o Box 3 (CPX-AP-1-E Searh:
4 11 Inputs B-4a8 PLC
4 # porto =RF: Sample code
- — =8 Sample code Instance
i E-# GVLInputs
""-—____- ""'ll-...- &
o [ - T — - ]
e T -—
“------"'-— —-l-_- v
1“-:"""""ll--l---l--n- —-—u—- s
-—___-_ —
* Port 0[6] —— — -]
# Port 0[7]
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4.2.3 Output Address Linking

Step-1

Solution Explorer A X
Q Eu '| Y@ > a | ’E

Search Solution Explorer (Ctrl+;) P~

ol ﬁé Devices =
4 = Device 1 (EtherCAT) o
+a

I! Image-Info
: SyncUnits
| Inputs
B Outputs
B InfoData
[ Term 1 (EK1200)
' Box 3 (CPX-AP-I-EC-M12)

4 . Module 2 (CPX-AP-1-4I0L-M12 Variant 8) o
p |
ol W Outputs

4 W Port 0 4N
* Port 0[0] 7
&+ Port 0[1]
&~ Port 0[2]
&~ Port 0[3]
B~ Port 0[4]
&~ Port 0[5]
E~ Port 0[6]
&~ Port 0[7]

. —

A YV VvV VYV VT

Expand the Devices from Solution Explorer.

Expand the Device 1 (EtherCAT) from Device list.

Expand the Box3 (CPX-AP-1-EC-M12) to view the Modules.

Expand the CPX-AP-1-410L-M12 Module to view the Inputs and Outputs.
Expand the Outputs to view the Port.

Expand the Port 0 to view the variables

Double click on Port 0[0] to open the Variable properties.

NV A~WNR

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

9 Note

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

Sample Project for EHPS gripper = X
“Variable Flags Online

Name: |P0rt 0[0] |
Type: |BYTE |
Group: |0UtPUt5 | Size: ‘ 10 |
Address: 139 (0x27) | UseriD: 0 |
o\unked to.. | | |
Comment:
ADS Info: |Port: 11, 1Grp: 0x3040010, 10ffs: 0x81000027, Len: 1 |
Full Name: |TIID‘Dewce 1 (EtherCAT) Box 3 (CPX-AP-I-EC-M12)Module 2 (CP)(—AP—I—4I|

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

Step-3
[E7] Attach Variable Port 0[0] (Output) X
Search: I w  Show Variables
Only Unused
= P'-CS . [ ] Exclude disabled
- ample coce [] Exclude other Devices

=i} sample code Instance
Exclude same Image

=35~ GVL Outputs
Outputsio] > QB  BY 0 o [m] Show Tooltips
E- GVLOutputs[1] > QB 4497930, BYTE [1.0] [ ]Sort by Address

>
- GVLOutputs[2] = QB 4497940, BYTE[1.0] D Show Variable Groups
E- GVL Outputs[3] > QB 4497950, BYTE[1.0] [®] Collapse last Level
E- GVL Outputs|d] > QB 4497960, BYTE[1.0]
E- GVL Outputs[s] > QB 4497970, BYTE[1.0] Show Variable Types
K- GVLOutputs[6] > QB 4497980, BYTE [1.0] [ Matching Type
E- GVL Outputs[7] = QB 4497990, BYTE[1.0] Matching Size
[ ]l Types
Array Mode
Offsets
[ ] continuous
Ignore Gaps
[ Show Dialog
Variable Name f Comment
Hand over
Take over

cac 2

1. Select the Output variable from PLC variable list.
2. Click on OK button to Link the PLC variable to Module Output.

Application Note — EHPS Gripper Control With Beckhoff PLC Through I0-Link Master — 1.10 Page 29 of 42



Configuring CPX-API-I-EC devices in TwinCAT3

The linked Input variable will be displayed as shown below step-4.

Step-4

Solution Explorer

Sampl project for 175 gripper_+ % [

Vi

O Gaa-

©- & p=

Search Solution Explorer (Ctrl+;)
4 1/0
4 *Z Devices
4 5= Device 1 (EtherCAT)
j. Image
:'» Image-Info
2 SyncUnits
L0 Inputs
[ | Qutputs
& InfoData
l§ Term 1 (EK1200)
! Box 3 (CPX-AP-I-EC-M12)
Module 2 (CPX-AP-1-410L-M12 Variant 8)
b L0 Inputs
4« & Outputs
4 [ port0

AV VY T W

Fl

&~ port 0[1]
- port 0[2]
&~ Port 0[3]
& Port 0[4]
&~ Port 0[5]
&~ port 0[6]
B Part 071

Step-5
[ )

Follow the above step1 to step3 to link the

ariable Flags Oriine

Name: |
Type: BYTE |
Group: [Outputs | sie oo
Address: 39 (027) | useriD: P ]

Lot ] GV OHOL GVL O Pk Ol S i |

Comment:
ADS Info: [Poﬁ 11, IGip: 0x3040010, 10ffs: 0x81000027, Len: 1 I
Full Name: ‘TIID‘Deﬂoa 1 (EtherCAT) Box 3 (CPX-AP-I-EC-M12)"Module 2 [CPX-AP-I-4I|

PLC variable to other module outputs.

The linked Output variable will be displayed as shown below.

Solution Explorer v+ o X

co@a-|o-a| s

Search Solution Explorer (Ctrl+;) P~
-~

« @vo
4 ec= Devices
4 7% Device 1 (EtherCAT)
:-,. Image
:E Image-Info
2 SyncUnits
L1 Inputs
& Outputs
@ InfoData
l§ Term 1 (EK1200)
" Box 3 (CPX-AP-1-EC-M12)
| Module 2 (CPX-AP-I-410L-M12 Variant 8)
b X Inputs
4 W Outputs
4 W Port 0

A VYV VYWY

A

Page 30 of 42

(W7 Attach Variable Port 0[0] (Output)

Search
=&l PLC
=4 | Sample code
=~ | Sample code Instance

E =-#- GVL Outputs
L :: Bl /| Outputs|0] QB 4497920, B ]
E _:* = W GVLOutputs[l] > QB 449793.0. BYTE[1.0]
B == == W GVLOutputs[2] > QB 449794.0.BYTE[10]
L == == = ¥ GVLOutputs|3] > QB 4497950, BYTE[1.0]
L= g = ey - GVL Outputs[4] > QB 449796.0. BYTE[1.0]

= B GVLOutputs[s] > QB 449797.0. BYTE[1.0]
| === Ey GVLOutputs[s] > QB 449798.0. BYTE[1.0]
| === e @ GVLOutputs(7] > QB 4497990, BYTE[1.0]
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Configuration of EHPS Gripper Function block in TwinCAT3.

5 Configuration of EHPS Gripper Function block in TwinCAT3.

5.1 Configuring the EHPS_Gripper_Block Input & Output Interface Tags
Step-1

ﬂ Sample Project for EHPS gripper - TcXaeShell
File  Edit View Project Build FBD/LD/IL  Debug  TwinCAT  TwinSAFE PLC  Team  Scope Tools  Wind

o~ B-0-2 B @ |9 - C | Release - TwinCAT RT (x64) P Attach.

* Build 4024.20 (Loaded) ~ - ‘js I |[B] @ [@]|[®]%. 8 | sample Project for EHPS ~ | Ox-3aC184

Solution Explorer

1 PROGRAM Main
QE’"|Y®"§I|"'|E| 2 VAR
Search Solution Explorer (Ctrl+;) P~ . D _VaR

faJ Solution ‘Sample Project for EHPS gripper' (1 pro

El ﬁl Sample Project for EHPS gripper b Add to scope
b @l SYSTEM

=] MOTION Auto Declare...
“ m PLC Refactoring »
4 Sample code
4 E Sample code Project
| External Types

Insert Network
Insert Network (below)

B ER

P [« References Insert label
b [ DUTs &%  Toggle network comment state
P [ GVLs
o 4 [ POUs F Insert Box
& EHPS_Gripper Block (FB) &F Insert Empty Box
& Main (PRG) 2 fF Insert Empty Box with EN/ENO o
L VISUs =ut  Insert Assignment
b Ej,:.. PlcTask (PlcTask) Insert Jump
2l Sample code.tme S
“AnET
b & Sample code Instance nse urm
i sAFeTY ¥ GoTo.

Expand the POUs from PLC objects.

Double click on Main from POUS list.

Right click on the Network from Main window.

Click on Insert Empty Box with EN/ENO to insert the empty block.

PwN e

Step-2

(VETNRE I Sample Project for EHPS gripper

1 PROGRAM Main

VAR
END_VAR
1 222
©:. . O
$72 —EN  ENO
222 — 222
222 —

1. Click on the inserted block to view the browse button.
2. Click on Browse button to open the Input assistant window.
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The opened Input Assistant window will be displayed as show below step-3.

Step-3
Input Assistant ' X
Text search Categories
° Function blocks =~ Name Type Origin
Module Calls U’ Sample_code Application
Keywords ) POUs
Conversion Operators E] FUNCTION_B...
& _:'ITypeSysrern
+ {} Tc2_standard
#{} Tc2_System
# {} Tc3_Module
Structured view
Insert with arguments Insert with namespace prefix
Documentation:
FUNCTION_BLOCK EHPS_Gripper_Block ~
RefInputs ARRAY [0..5] OF BYTE VAR _INPUT
byWorkPieceNo BYTE VAR_INPUT
byGrippingMode BYTE VAR_INPUT
wGrippingPosition WORD VAR_INPUT v
© G

Click on Categories tab from Input Assistant window.
Click on Function blocks from Categories tab.
Expand the Sample code to view the POUs.

Expand the POUs to view the Function blocks.

Select EHPS_Gripper_Block from the POUs.

Click on OK button to call the function block.

A

The called function block shown in below Step-4
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Step-4
°~‘EHPS Gripper Block 0 -
EHPS_Gripper_Block
227 —{EN ENO
22?2 —Reflnputs
—IbyWorkpieceNo Auto Declare X ‘
— byGrippingMode
—wGrippingPosition _SCOPQZ Name: Type:
—byGrippingForce VAR ~ EHPS_Gripper_Block_0 | |EHPS_GriDDer_BIOCk ~ | >
—byGrippingTolerance
__xResetError = Object: Initialization: Address:
—{xGripperopen Main [Sample_code] ~ |
—{xGripperClose
Flags: Comment:
?? —xLatchData H %N:I:NT
—xFindNewEndPosition
* [“]persISTENT

22? —xTeachGrippingPosition
22? —{xResetDirection

O =

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

EHPS Gripper Block 0

EHPS_Gripper Block
227 —(EN
oaempm
2?7 —byWorkPieceNo
22?7 —byGrippingMode
22? —wGrippingPosition x0p
xCl

®Gri|

22? —byGrippingForce
2?7 —byGrippingTolerance
??? —XResetError

[ERN

ENO;

Refoutputs —[GVL.Outputs o

XReady |- 727
xLatchDataOk— 227?
enedPosition - 2?2
osedPosition- 2?7
ppedPosition- 2?2

xUndefinedPositionf- 2?77

Sample Project for EHPS gripper

Main*

Cancel

VAR_GLOBAL
Inputs AT 51° - ARRAY [0..°] OF BYTE;
S—— -
Outputs AT Q' :ARRAY [U../] OF BYTE;
5 END_VAR

Enter GVL.Inputs in Reflnputs to assign the global variable input tag.

2. Enter GVL.Outputs in RefOutputs to assign the global variable output tag.

Note

I/Os.
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Configuration of EHPS Gripper

Step-6

Function block in TwinCAT3.

EHPS_Gripper_ Block_0

EHPS_Gripper_Block
© = -
GVL.Inputs —RefInputs RefoOutputs — GVL.Outputs

byWorkPieceNo XReady— 2?72
byGrippingMode xLatchDataOkl— 22?2
wGrippin| Autg Declare
byGrippi
byGrippi

Scope: Name: Type:
xResetEr| ove ; | bl ‘ ype
G e VAR | v Enable IBOOL V‘ >
ZOrippey Object: Initialization: Address:
XStore
*Latchpd Main [Sample_code] ~ | |
xFindNew) Flags: Comment:
xTeachGr [ ] CONSTANT
xXResetDi []RETAIN

[ ]PERSISTENT

O« o

1.
2.

Note

->

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

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

Once all steps completed successfully the EHPS_Gripper_Block Function block will be look like below.

EHPS Gripper Block 0

Enable —

GVL. Inputs —

Work Piece No—
Gripping Mode —
Gripping Position —
Gripping Force —
Gripping Tolerance —j
Reset_Error —
Open_CMD —

Close CMD —
Data_Store —

Data Latch —
Find New End_Pos —j
Teach Grip_ Pos —
Reset Direction —

xTeachGrippingPosition
¥ResetDirection

Page 34 of 42

EHPS Gripper Block
EN - - ENO
RefInputs RefOutputs
byWorkPieceNo XReady
byGrippingMode xLatchDataOk
wGrippingPosition XOpenedPosition
byGrippingForce xClosedPosition
byGrippingTolerance ®GrippedPosition
XResetError xUndefinedPosition
XGripperOpen wActualPosition
XGripperClose xDirectionOpen
XStore xDirectionClose
xLatchData XError
xFindNewEndPosition wErrorNo

—GVL.Outputs
—Gripper Ready
—Latch Data ok
—Opened Pos
—Closed Pos
—Gripped Pos
—Undefined Pos
—Actual Pos
—Open_Direction
—Close Direction
—Error
—Error_No
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EHPS_Gripper_Block Interface Tag Details

6 EHPS_Gripper_Block Interface Tag Details

6.1 10_Interface Tag Details

Tag Name Data Type Function Description
Reflnputs ARRAY[0..5] |Feedback data from actuator unit.

OF BYTE (Data Read from actuator unit to Controller)
RefOutputs ARRAY[0..7] |Command data to actuator unit.

OF BYTE (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.

Application Note — EHPS Gripper Control With Beckhoff PLC Through I0-Link Master — 1.10
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EHPS_Gripper_Block Interface Tag Details

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 Dia;gnostic error code. Refer below table for error code de-
tails.

6.3.1 Error Code Details

Diagnostic | Device Error Possible Remedy ‘Error-
message | status cause Count’
Hex (Dec)
| T Y S S
0x0 (0) ‘Status ok, No
device is
ready’
0x100 (256) | Outside the ‘Power supply | - Actuator Testing the Yes
specification error’ supply not | actuator
connected | supply voltage
- Cable break
- Actuator
supply not
sufficient
0x101 (257) Outside of ‘Temperature - Ambient Ensure ade- Yes
specification too high’ tempera- quate pressuri-
(drive can no ture too sation/
longer be high cooling/
moved) - Gripper has | connection
overload
0x102 (258) Outside of ‘Temperature Ambient tem- Ensure suffi- Yes
specification too low’ perature too cient operating
(drive can no low temperature
longer be
moved)
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EHPS_Gripper_Block Interface Tag Details

Diagnostic | Device Error Possible Remedy ‘Error-
message | status cause Count™
Hex (Dec)
| O e S S
0x010A Qutside the ‘Actuator - Actuator - Check grip- No
266) specification under voltage supply ping force,
during move- unstable check
ment’ — Line resist- power
ance supply and
increased peak load
(faulty - Manual
supply acknowl-
cable) edgement
- Power of error
supply not message
sufficiently necessary
designed
far peak
loads,
faulty
supply
cables
0x300 (768) | Outside the ‘ControlWord Incorrect value | Checking the No
specification not plausible’ | in ‘Control- value in the
Word’ ‘ControlWord’
0x301 (769) | Outside the ‘GrippingPosi- | Incorrect value | Check the No
specification tion not plau- in parameter parameter
sible’ ‘GrippingPosi- | ‘GrippingPosi-
tion’ tion’
0x302 (770) | Outside the ‘GrippingForce | Incorrect value | Check the No
specification not plausible’ | in parameter parameter
‘GrippingForce’ | ‘GrippingForce’
0x304 (772) | Outside the ‘GrippingToler- | Incorrect value | Check the No
specification ance not plau- | in parameter parameter
sible’ ‘GrippingToler- | ‘GrippingToler-
ance’ ance’
0x305 (773)? | Failure ‘Reference Gripper has no | Service Festo Yes
position error’ | reference posi- | SE & Co. KG
tion
0x306 (774) | Outside the ‘GrippingMode | Incorrect value | Check the No
specification not plausible’ | in parameter parameter
‘Gripping- ‘Gripping-
Mode’ Mode’
0x307 (775) Motion task ‘Drive com- Multiple travel | Reset ‘Reset- No
cannot be exe- | mand cannot commands in DirectionFlag’
cuted be executed’ the same direction flag
direction or send move-
ment com-
mand in the
other direction
0x308 (776) | Outside the ‘WorkpieceNo | Incorrect value | Check the No
specification not plausible’ | in parameter parameter
‘WorkpieceNo’ | ‘WorkpieceNo’




EHPS_Gripper_Block Interface Tag Details

Diagnostic
message
Hex (Dec)

Device
status

Error

Possible
cause

Remedy

‘Error-
Count’
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internal error’

system error

SE & Co. KG

0x309 (777) | Outside the ‘GrippingPosi- | Process data Transfer of the | No
specification tion not sent by the changed
latched’ master have parameters by
been changed | ‘LatchData.’
0x30D (781) | Outside the ‘GrippingForce | Process data Transfer of the | No
specification not latched’ sent by the changed
master have parameters by
been changed | ‘LatchData.’
0x30F (783) Outside the ‘GrippingToler- | Process data Transfer of the | No
specification ance not sent by the changed
latched’ master have parameters by
been changed | ‘LatchData.’
0x310 (784) | Outside the ‘GrippingMode | Process data Transfer of the | No
specification not latched’ sent by the changed
master have parameters by
been changed | ‘LatchData.’
0x311 (785) Outside the ‘WorkpieceNo | Process data Transfer of the | No
specification not latched’ sent by the changed
master have parameters by
been changed | ‘LatchData.’
0x312 (786) Outside the ‘Initial hand- After a cold Transfer of the | No
specification shake missing’ | start, a single | changed
data migration | parameters hy
by ‘LatchData’ | ‘LatchData.’
(‘ControlWord’
=1)is
required.
0x400 Failure ‘Gripper - Gripperis - Restorethe | Yes
(1024)3 blocked’ difficult to free move-
move ment of the
- The travel gripper
path of the [ - Service
grabis Festo
impaired SE & Co. KG
0x406 (1030) | Failure ‘System error / | Internal Service Festo | Yes
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7 Sample Code Program Example Functions

7.1 Gripper Parameter Store and Latch Function.
Step-1

EHPS Gripper Block 0

Enable
GVL.Inputs —RefInputs
o Work Piece No
Gripping Mode
oﬁripping_Poﬁition
Gripping Force|[ 4 |—
o Gripping Tolerance
Reset_Error [[JEa—xResetError
Open_CMD m— XGripperOpen
Close_cMD [[gSEEl— x6rippercClose
[ 7 SRR o
Data_Latch [[EREE}—xLatchData

Find New_End_Pos [JEEJ}— xFindNewEndPosition

Teach Grip_Pos [[JMEga}—xTeachGrippingPosition
Reset_Direction [NEHl—xResetDirection

EHPS Gripper Block

RefOutputs [~ GVL.Outputs
xReady - Gripper Ready
xlatchDataOk =Latch Data ok i
x0OpenedPosition = Opened Pos
%ClosedPosition = Closed Pos [NE

XGrippedPosition = Gripped Pos

xDirectionClose =Close_Direction

XError =Error
wErrorNo - Error No

Execute the Enable Tag to enable the block.

Enter the required Tolerance value in Gripping_Tolerance tag.

Enter the required Force value in Gripping_Force tag.

Enter the required Gripping Position value in Gripping_Position tag.

Enter the Work piece number in WorkPiece_No tag.

Enter the Gripping Mode value in Gripping_Mode tag.

Execute the Store command to save the above parameter in under the selected Work piece Number.

NV~ WNR

Step-2

EHPS_Gripper Block_0

GVL.Inputs ‘RefInputs
Work Piece No byWorkPieceNo

Gripping_Mode {100 byGrippingMode
Gripping Position 1500 wGrippingPosition
Gripping Force ::]byGrippingForce

Gripping Tolerance m byGrippingTolerance
Reset_Error [[JEE— xResetError
Open_CMD [FAH ‘xGripperOpen
Close_CMD i3 XGripperClose
Data Store [EZNER xStore

Data_Latch m—_

nd New End Pos m—thmdNewE:ndPosulon
Teach Grip Pos xTeachGrippingPosition

Reset_Direction XResetDirection

EHPS Gripper Block

m

Refoutputs |- GVL.Outputs
xReady - Gripper Ready

xOpenedPosition = Opened_Pos
xClosedPosition

XGrippedPosition

xUndefinedPosition

xDirectionOpen Open_ Dlrectlon FA

xDirectionClose L Close_ Direction

I
XError =Error m
wErrorNo[— Error No| 0

1. Execute the Latch_Data command to retrieve the saved parameter from selected Work piece Number to

process parameter.

Application Note — EHPS Gripper Control With Beckhoff PLC Through I0-Link Master — 1.10
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Sample Code Program Example Functions

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

EHPS_Gripper Block 0
EHPS Gripper Block

GVL.Inputs —RefInputs RefOutputs - GVL.OQutputs
Work_Piece No[ 1 +—byWorkPieceNo -— Gripper Ready
Gripping_Mode [TU_—-byGrippingMode xLatchDataOk=Latch_Data ok Jt

Gripping Position[1500 |—wGrippingPosition Opened_Pos
Gripping Force ‘L—obysrippianorce xClosedPositionmClosed Pos B

Gripping Tolerance ‘E—bysrippinqmlerance xGrippedPosition=Gripped Pos
Reset_Error [N} xresetError ¥UndefinedPosition ~Undefined Pos B
Open_CMD m— XGripperOpen wActualPosition—Actual Pos[ 0 |
Close_cMD RS xGripperClose xDirectionOpen =Open Direction [|EREE
Data_store |REEg—xStore xDirectionClose =Close_Direction
pata_Latch [[gRE—xLatchData xError =Error [
Find New_End_Pos [[JE—xFindNewEndPosition wErrorNo—Error No[ 0 |

Teach Grip Pos m—xTeachGrippingPo sition
Reset_Direction [[fNil— xResetDirection

Step-2

e 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.

e The Gripper close without work object feedback will be displayed as shown below.
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EHPS_Gripper_Block 0

GVL. Inputs —

Work Piece No
Gripping Mode
Gripping Position
Gripping Force| 4
Gripping Tolerance
Reset_Error |ERE—
Open_CMD m—

RefInputs
byWorkPieceNo
byGrippingMode
wGrippingPosition
byGrippingForce
byGrippingTolerance
xResetError
XGripperOpen

pata_store | EREER—
pata_Latch |EEET—

Find New End Pos |[NEI—
Teach Grip_Pos |[SNE—
Reset_Direction |[EREEl—

XStore

xLatchData
xXFindNewEndPosition
xXTeachGrippingPosition
xResetDirection

EHPS Gripper Block

RefOutputs [~ GVL.Outputs
xReady ~ Gripper Ready
xLatchData0Ok

xOpenedPosition

XGrippedPosition
xUndefinedPosition

xDirectionOpen

XError

wErrorNo

= Latch_Data_ok m
= Opened Fos i
Clnsed_Pcs

= Gripped Pos

= Undefined Pos m
Actual Pos

Close_Direction

error S
Error No[ 0 |

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

———

EHPS_Gripper Block 0

GVL.Inputs —RefInputs
Work Piece No byWorkPieceNo
Gripping_Mode [100 —byGrippingMode
Gripping_Position[1554 |—wGrippingPosition
Gripping Force[ 4 |—byGrippingForce
Gripping_Tolerance [ S0 |—byGrippingTolerance
Reset_Error [[JEEE—xResetError
open_cMD 3B} xGripperopen
xGripperclose

Close_CMD

Data_Store |[FRERg—xStore
pata_Latch [N xLatchbata

Find New End Pos |[ENEE—
Teach_Grip_Pos |[TNEEl—
Reset_Direction |[IREEl—

xFindNewEndPosition
xXTeachGrippingPosition
XResetDirection

EHPS Gripper Block

RefOutputs
XReady
xLatchDataOk
xOpenedPosition
xClosedPosition

xUndefinedPosition

xDirectionOpen

[

GVL.Outputs

Gripper Ready
Latch_Data_ok |EEEER
Opened_Pos 2
Closed_Pos

Gripped Pos
Undefined Pos
Actual _Pos [1559 |

Open Direction [EENEE
Close_Direction

XError Errorm
WErrorNoError No[ 0 |
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7.3  Gripper Open Function
Step-1

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

EHPS_Gripper_ Block_0

EHPS Gripper Block ]
Enable

GVL.Inputs —RefInputs RefOutputsl GVL.Outputs
Work_Piece No[ 1 }|—byWorkPieceNo -— Gripper_ Ready
Gripping_Mode [100 —byGrippingMode xLatchDataOk ]b— Latch_Data_ok m

Gripping Position| 1500 —wGrippingPosition xOpenedPos:.tlon Opened_Pos
Gripping Force La_‘;— byGrippingForce _ Closed_Pos
Gripping_Tolerance [ 50 | —byGrippingTolerance XGrippedPosition m Gripped Pos

Reset_Error [[JEE}— xResetError xUndefinedPosition = Undefined Pos
open_cMD ISR} xGripperopen wActualPosition-Actual_Pos [2020
close_cMD [ ESEE— xGripperClose xDirectionOpen = Open Direction
pata_store | EREE— xstore xDirectionClose SE
pata_Latch |fEEE—xLatchData XError

Find New End_Pos [JEEE}— xFindNewEndPosition WErrorNoError No[ 0 |

Teach_Grip_Pos S} xTeachGrippingPosition
Reset_Direction [jEE}— xResetDirection

Step-2

e Execute the Gripper open command to open the gripper.

e Once the Gripper Open command Executed, user gets the feedback for gripper open from input tags and
Position feedback from Gripper_Actual_Postion tag.

e The Gripper open feedback will be displayed as shown below.

EHPS_Gripper Block 0
EHPS Gripper Block

GVL.Inputs —RefInputs RefOutputs |- GVL.Outputs
Work Piece No byﬂor kPieceNo xReady - Gripper Ready
Gripping_Mode [100 —byGrippingMode xLatchDataOk = Latch_Data ok &
Gripping_Position[1500 —wGrippingPosition _-— Opened_Pos
Gripping Force [L’—.byGrippian'orce xClosedPosition=Closed Pos [EN¥da
Gripping Tolerance byGrippingTole rance xXGrippedPosition = Gripped Pos

Reset_Error |[NEE—{xResetError ¥UndefinedPosition~Undefined Pos [FNEE
Open_CMD m—_ —Actual Pos[ 0 |
Close_CMD |[ESEE}— xGripperClose -—Open_Direction
Data_store [[FEEEg—xStore x¥DirectionClose =Close Direction S
pata_Latch [[SEg—xLatchData xError =Error |[ENEEY
Find New End Pos [[JSES}— xFindNewEndPosition WErrorNo - Error No|[ 0 |

Teach_Grip_Pos [[fEg—xTeachGrippingPosition
Reset_Direction [FREE— xResetDirection

Page 42 of 42 Application Note — EHPS Gripper Control With Beckhoff PLC Through 10-Link Master — 1.10



	1.1
	Hardware & Software Requirements  
	1.2
	Hardware Overview  
	1.3
	Communication Architecture 
	2.1
	Connect Beckhoff Controller Using TwinCAT 3 
	2.2
	Creating a new project in TwinCAT3  
	2.3
	Import Sample Code into TwinCat3 PLC Project 
	3.1
	Adding ESI File of CPX-API-I-EC 
	3.2
	Adding CPX-API-I-EC module to I/O devices 
	4.1
	CPX-AP-I-4IO-M12 IO-Link Master Port Configuration 
	4.2
	I/O Address Configuration and Linking to Module 
	 in TwinCAT3 
	5.1
	Configuring the EHPS_Gripper_Block Input & Output Interface Tags 
	6.1
	IO_Interface Tag Details 
	6.2
	EHPS Control Tag Details 
	6.3
	EHPS Status Tag Details 
	7.1  Gripper Parameter Store and Latch Function. 
	7.2   Gripper Close Function 
	7.3   Gripper Open Function 

