EtherCAT Evaluation Kit
Workshop — Installation Guide

—
EtherCAT.

Dater | 2021-12-10 BECKHOFF



BECKHOFF New Automation Technology

LEGAL NOTICE

Trademarks

Beckhoff®, TWinCAT®, EtherCAT®, Safety over EtherCAT®, TWInSAFE® and
XFC® are registered trademarks of and licensed by Beckhoff Automation GmbH.
Other designations used in this publication may be trademarks whose use by third
parties for their own purposes could violate the rights of the owners.

Patent Pending

The EtherCAT Technology is covered, including but not limited to the following
German patent applications and patents: DE10304637, DE102004044764,
DE102005009224, DE102007017835 with corresponding applications or
registrations in various other countries.

Disclaimer

The documentation has been prepared with care. The products described are,
however, constantly under development. For that reason the documentation is not in
every case checked for consistency with performance data, standards or other
characteristics. In the event that it contains technical or editorial errors, we retain the
right to make alterations at any time and without warning. No claims for the
maodification of products that have already been supplied may be made on the basis
of the data, diagrams and descriptions in this documentation.

Copyright

© Beckhoff Automation GmbH 05/2009.

The reproduction, distribution and utilization of this document as well as the
communication of its contents to others without express authorization are prohibited.
Offenders will be held liable for the payment of damages. All rights reserved in the
event of the grant of a patent, utility model or design.
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1 Introduction

In order to properly operate with the Beckhoff EL9820 Evaluation Kit, the installation of three following
software packages is heeded:

e Slave Stack Code (SSC): source code (written in C programming language) implementing all
general-purpose functionalities of an EtherCAT Slave as well as some application examples.

Chapter: Installation — Slave Stack Code

e MPLAB IDE for Microchip PIC (+ MPLAB XC 16 Compiler for PIC24): development
environment for the programming and debugging of the Microchip PIC24 microcontroller
integrated on board the EL9800 Evaluation Kit

Chapter: MPLAB X

e TwinCAT Real-Time Control Suite: PC-based control platform and development
environment which enables to use a standard Windows PC as EtherCAT Master test platform,
and therefore to control the EL9820 Evaluation Kit.

Chapter: Installation - TwinCAT

This Installation Guide is intended to allow customers to perform in advance all the preliminary steps
which are required to successfully attend the EtherCAT Evaluation Kit Workshop.

In case any of the steps described in this Installation Guide
fails, please contact the ETG support team at email
address Techinfo@ethercat.org as soon as possible, in
order find a solution before the workshop begins.
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2 Hardware

2.1 EL9800 Hardware Revision
The EtherCAT Evaluation Kit Workshop is based on the board hardware revision EL9800_6A.

The hardware revision can be checked on the board next to the Beckhoff and EtherCAT® logos.

BECKHOFF cthercAE~ EL9800_6A

NOTE: Older board revisions (e.g. EL6800_4A) are not suitable to successfully attend the workshop,
as they require programming software versions which are not available anymore.
2.2 Additional required hardware for online training (TR8100-0010)

- 24V power supply

- Ethernet cable

Slot screwdriver (to change the PDI selector)

DPODI— W DO

—
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3 Installation — Slave Stack Code

The Slave Stack Code is a source code written in C programming language, provided and supported
free-of-charge by Beckhoff Automation GmbH & Co. KG.

3.1 Vendor ID

Both for download and installation of the Slave Stack Code, an own EtherCAT Vendor ID is required.
This information is reported in the answer to the Vendor ID Assignment Request applied by the
company. A list of all registered Vendor IDs can be found in the ETG website
(http://www.ethercat.org/en/vendor_id_list.html):

‘ - http://www.ethercat.org/en/vendor_id_list.html

—
EtherCAT.

Technology Group
Search | | =
EtherCAT Vendor ID List
List of assigned and valid EtherCAT Vendor IDs s
EtherCAT This page was last updated on January 9, 2015.

Organisation
FAQs
Membership

Vendor ID

Vendor ID List

3.2 .NET Framework

The SSC Tool requires .NET Framework 4.0 or later. The Framework can be downloaded at the
following link:

http://www.microsoft.com/germany/net/downloadFile.aspx?file=netframework.

3.3 SSC Source Files + Tool
The Slave Stack Code can be downloaded at the following link (Vendor ID required):

http://www.ethercat.org/memberarea/stack code.aspx
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The SSC source files and SSC tool are installed by launching the *.exe file provided within the *.zip
package:

Name Date modified Type Size
@ EtherCAT Slave Design Quick Guide.pdf 30/10/2014 09:45 Adobe Acrobat D... 132 KB
| B EtherCAT Slave Stack Code Tool.exe 1501020150001 Amnlication  16020¥B|
T EtherCAT SSC License V1.1.pdf M
L ReleaseNotes.pdf #' Run as administrator
=1 SlaveFiles.zip Troubleshoot compatibility

[&f Edit with Notepad++
€ Sposta in Dropbox

Scan with OfficeScan Client

—
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4 MPLAB X

4.1 Compiler Installation

The XC16 C Compiler needs to be separately installed. The component to be installed is the same
both in case of MPLAB X and of MPLAB 8 IDEs. The installation file can be found at the directory:
http://www.microchip.com/mplab/compilers.

Select “Downloads” at the bottom of the web page, then select the last available build of MPLAB
XC16 Compiler for Windows platform (MPLAB XC16 Compiler vx.yz):

Compilers

At this time M1 Mac® computers are not supported by any Microchip development tools. We are in the process of evaluating support. Watch this space for the
latest developments.

Title Date Published Size
Windows (x86/x64)

MPLAB® XC8 Compiler v2.32

2/18/2021 68.1 MB
SHA-256:438738bc2e19f27d4eb7469859a634951e4806¢d8a5a8028459h2804d7455a4

I MPLAB XC16 Compiler v1.70 ] 3/26/2021 102.5 MB
SHA-256: 0a04017197d3086€652de08d74fa0d32f4cf7dc326a6faf70732833e938bd5¢c9 )
MPLAB XC32/32++ Compiler v3.01 6/2/2021 389.7 MB

SHA-256: 7f55ae8fach770de92f115fdd28b7cab81d12440efd1a8301dfa578f25b6de7a

4.2 IDE Installation
The Development Environment for PIC microcontrollers is provided free-of-charge by Microchip.

NOTE: Do not keep MPLAB X and MPLAB 8 installed on your PC at the same time, as this could lead
to driver conflicts. In case you need to change MPLAB version, uninstall the previous version and
restart your PC first.

Download : http://www.microchip.com/pagehandler/en-us/family/mplabx/.

Select “Download” at the bottom of the web page, and then the latest available build of MPLAB X
(MPLAB® X IDE vx.yz):

Downloads, Documentation and Other Resources

Downloads  Features  Documentation  Debug Features

MPLAB X IDE only supports computers with processors designed with the Intel® 64 architecture.

+ Title Date Download
[ MPLAB X IDE Windows I 14 May 2021 Download
MPLAB X IDE Linux 14 May 2021 Download
MPLAB X IDE OSX X I 6839ceb3... 9f08 14 May 2021 Download
MPLAB X IDE Release Notes 14 May 2021 Download

EtherCAT. v Installation Guide 7
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Run the *.exe setup file:

'.-_-' ! MPLABX-v5.50(1)-windows-installer.e

Confirm all the default installation settings proposed by the installation wizard.

4.3 USB driver and test of the communication

With the board powered-off, connect the USB cable from a USB port of the PC to connector CON600
of the Evaluation Kit, and set switch SW600 to ON in order to enable the on-board debugger interface.
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A new USB device will be detected. The corresponding USB driver should be automatically installed:
in case the Operating System shows the dialog window, confirm the automatic installation.

—
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4.4 Create a new Project

Open MPLAB IDE and create a new Project:

‘ MPLAE X IDE v2.10 - EL_PIC24 : defau

IFiIe Edit Wiew Mavigate Source Refactor Run Deln

] Mew Project.. Ctrl+Shift+N
P9 Mew File... Ctrl+N
Open Project... Ctrl+Shift+0
Open Recent Project »
Imnport »
Q New Project
Projects:
(&) Standalone Project
sting roject

(& Prebuilt (Hex, Loadable Image) Project

“2) Generic {5 User Makefile Project
{&d LibraryProject
(& Import START MPLAB Project
& Import Atmel Studio Project
Description:

project.

Creates a new standalone application project. It uses an IDE-generated makefile to build your

< Back

Next > Finish Cancel

Help

EtherCAT. ™ Installation Guide
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Select the Device “PIC24HJ128GP306” and Tool “Licensed Debugger-SN:BAXXXXXXXXXX".
Note: If the tool is not listed, check the USB connection and the correct driver installation.

m New Project X
Steps Select Device

1. Choose Project

2. Select Device

3. SelectHeader Family: All Families v

4. Select Plugin Board

5. Select Compiler )

6. SelectProject Name and Device: PIC24H]128GP306 v

Folder
Tool: Licensed Debugger-SN:BA2017010012 | |[_] Show All
< Back Next > Finish Cancel Help
Select the XC 16 compiler

a New Project X
Steps Select Compiler

1. Choose Project

2. Select Device Compiler Toolchains

3. SelectHeader E-XC1A

;-. SdectPIcugnBoud ‘C16 (v1.70) [C:\Program Files\Microchip'\xc16\v1.70'bin] .

6. Select Project Name and ASM30 ’ ’ ’

Folder i
24
“-HI-TECH DSPICC
< Back Next > Finish Cancel Help

10
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Create the Project in a temporary location (directory and project name are not relevant):

a New Project

X
=
Steps Select Project Name and Folder
1. Choose Project
2. SelectDevice Project Name: TestProje:
3. Select Header i
4. Select Plugin Board : — ]
5. Select Compiler Project Location: c:\workshop\Ssc Browse...
= Folder i b Project Folder: c:\workshop\Ssc\TestProject.X
Overwrite existing project.
Also delete sources.
Set as main project
[[] use project location as the project folder
\/- Encoding: 150-8859-1 v
< Back Next > Cancel Help

EtherCAT. ™ Installation Guide
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Refresh the debug tool status, and wait until the output interface reports correct connection (a new
firmware version will be automatically installed if needed during the process).

default

4

5 o N o

File Edit View Mavigate Source Refactor Run Debug Team Toeols Window Help

T b

b b @ ~ -|pC: 0x0| | dcn ov z c oab sab IPD ﬁr How doI?

Projects | Files |Classes

=l

28
i
=
T

=[G TestProject
Header Files
ﬁ' Important Files
Linker Files
Source Files
ﬁ' Libraries

ﬁa‘ Loadables

Start Page

%[ g MPLAB X Store a3

LEARN & DISCOVER | MY

Il

TestProject - Dashboard 2 | Havigator

Qutput - Licensed Debugger =

7§ TestProject
Y2 Project Type: Application - Configuration: default
é Device

5
Refresh Debug Tool Status| o code loaded

= 'ﬁ“ C_o.mpller Toolchain

- Production Image: Optimization: gce 0
& Memory
0 Usage Symbols disabled. Click to enable Load Symbols.
(& Data 16384 (0%4000) bytes

@ Program 44032 {0xACOQ) words

#§ Debug Tool

@) Licensed Debugger: BA2015330023

=

=

=L Firmware Suite Version: 01,43.35
- Algorithm Plugin Version: 01.15.19
- 05 Version: 01.23.02

Voltages

=" Licensed Debugger YOD: 3.375
Device Identification

= Device Id: 650000

= Device Id Revision: 3040
[=-iIf Debug Resources

: Program BP Used: 0 Free: 4
Data BP Used: 0 Free: 4

Data Capture BP: Mo Support
Unlimited BP (5/W): No Support

r{j" XC16 {v1.26) [C:\Program Files {x86)WMicrochipixc16'v 1.26'bin]

Connecting to Licensed Debugger...

Currently lozded firmware on Licensed Debugger
Firmware Suite Version..... 01.40.05 *
Firmware type. ... .---.----- dsPIC33F/24F/24H

<prod>ELS200 PICkit OnBoard Programmer by <man>*Beckhoff Autcomation
Now Downloading new Firmware for target device: PICZ4HJ1Z2B8GP30&
Downleoading bootloader

Bootloader download complete

download. . .

RS...

complete

download. . .

AD...

complete

Programming
Downloading
RS download
Programming
Downloading
AP download
Progremming download. ..
Currently loaded firmware on Licensed Debugger

Firmware Suite Version

Firmware type. ... .---.-----

Target voltage detected
Target device PICZ4HJ1Z8GP30& found.
3040

Device ID Revision =

This confirms a correct communication between MPLAB X IDE and the Evaluation Kit.

12
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5 Installation - TwinCAT

The TwinCAT software can be installed free-of-charge for a 7-day trial period. The trial can be
extended for an arbitrary number of times - always in 7-day steps - without re-installing the entire
software (only a displayed 5-digit code shall be copied in order to restart the trial license).

5.1 TwinCAT development environment + runtime

The installation file for TwinCAT can be downloaded by the website www.beckhoff.com. Select
“Download” at the top of the page:

=— Company Products  Industries  Support

{2} > Products > Automation > TwinCAT Prod

TwinCAT automation software

Tabular product overview Product finder TwinCAT 3 download

Products

Select the TE1xxx | Engineering version:

EthercAT.~ Installation Guide 13
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TwinCAT 3 download | eXtended Automation Engineering (XAE) Software and tools, ZIP (1.0 GB)

TwinCAT Engineering contains the engineering environment of the TwinCAT 3 control software:

integration into Visual Studio® 2013/2015/2017/2019 (if available)

support for the native Visual Studio® interfaces (e.g. connection to source code management systems)
IEC61131-3 (IL, FB, LD, AS, ST) and CFC editors

compiler for the IEC 61131-3 languages

integrated system manager for the configuration of the target system

instancing and parameterisation of TwinCAT modules

integrated TwinCAT C++ debugger

integrated user interface for the parameterisation of modules generated by MATLAB®/Simulink®

if integrated into Visual Studio®, instancing of .NET projects in the same solution (e.g. for HMI)

In addition many functions are already included, please license only. Earlier TwinCAT 3 versions are available upon inquiry with the Support
department.

Valid for the following products
TC1000, TC1100, TC1200, TC1210, TC1220, TC1250, TC1260, TC1270, TC1275, TC1300, TC1320, TE1000, TE1111, TF1800, TF1910, TF512

Show more 4

X Downloads

Version Build

+ 7IP (1.0GB)
3.1 4024.22

NOTE : Take care not to install the “Runtime” version: this installation version will not provide
the TwinCAT development environment, which is instead needed to test the EtherCAT
communication.

NOTE : This Installation Guide refers to TwinCAT 3.1, which is compatible both with 32-bit and
with 64-bit Windows Operating Systems. For those who already installed TwinCAT 2 runtime on
their 32-bit PC, the installation of TwinCAT 3.1 will not be necessary. Please be sure in this
case to have installed the latest build of TWinCAT 2.11 R3. Do not install the TwinCAT 2.11 x64
Engineering version on a 64-bit PC, as this version contains only the development environment
for TwinCAT 2 and not the runtime (in case of Windows 64-bit, only TwinCAT 3.1 can be used).

NOTE : if you are working with Windows 7 Operating System or later, always perform the
installation by selecting Run as Administrator:

Name Date modified Type Size
ﬁ TC31_Full_setup.3.1'4016.12'exe r AN ML NI A I0E0 PSSR M SR L£10 L00 WD
‘ Open

® Run as administrator
Troubleshoot compatibility
[&  Edit with Notepad++

&  Spostain Dropbox

14
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5.2

Real-Time Ethernet Driver

In order to use the standard PC network card of a PC as EtherCAT Master, an additional

Real-Time Ethernet Driver shall be installed.

The driver can be installed directly from the TwinCAT development environment. Open (the

most recent version of) Visual Studio from the TwinCAT icon located on the Windows task bar:

&) About TwinCAT...
{2 Event Viewer
o TwinCAT Switch Runtime i
'®m TwinCAT XAE (VS 2010) .
= °
Router 3 -i-_
=

T | T [ T

21,/01/2015

Select the menu “TwinCAT” — “Show Realtime Ethernet Compatible Devices...”. All the
network cards of the PC where the Real-Time Ethernet Driver was not yet installed will be

listed either under “Compatible devices” or under “Incompatible devices”.

5o Start Page-Miapsqiﬂ(mal tuc ol
File Edit View Debug TwinCAT PLC Team Data Tools Test Scope Window Help

IRt S = - | I Show Realtime Ethernet Compatible Devices... l

> 0 X

Sour. > Control Explorer Start Page X

~ Ethernet Adapters

[=-&¥ Installed and ready to use devices(realtime capable]
I£P Local Area Connection - TwinCAT-Intel PCI Ethernet Adapter (Gigabit)
" Installed and ready to use devices{for demo use only)
. Ii'P Wireless Network Connection - Intel(R) Centrino[R) Advanced-N 6205
" Compatible devices
Incompatible devices
“.&¥ Mobile Broadband Connection - Dell Wireless 5560 HSPA+ Mini-Card Network Ac
Disabled devices

< 1 | 3

] Update List
Update
Bind
Unbind

Enable

™ Show Bindings

EtherCAT. ™ Installation Guide
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Select the network card that will be used as EtherCAT Master for testing purposes, and click on
“Install”.

.
Installation of TwinCAT RT-Ethernet Adapters o

Etheret Adapters |Jpdate List
= l‘-"l' Ingtalled and ready to uze devices(realtime capable]

“--®F | ocal Area Connection - TwinCAT -Intel PCI Ethernet &dapter [Gigabit)
----- LF |nstalled and ready to use devices(for demo use only) |
----- LF Compatible devices
= l‘-'_" Incompatible devices |
----- “-l" Mobile Broadband Connection - Dell Wireless 5560 HSPA+ Mini-Card Metwark, A
- ‘-'-." Wirelezs Metwork, Connection - [ntel[R] CentrinolR] Advanced-M 6205 |

----- ‘a'-." [izabled devices

Dizable

[ Show Bindings

NOTE : If a network card is listed under “Incompatible devices”, this does not mean that the card
cannot be used as EtherCAT Master for testing purposes. It only means that this card will provide only
weak real-time capabilities. For testing purposes this is more than enough, therefore you can proceed
with the installation.

If the installation was successfully completed, the network card should have been moved under the
“Installed and ready to use devices” list:

e Compatible devices — Installed and ready to use devices (realtime capable)

e Incompatible devices — Installed and ready to use devices (for demo use only)

—
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5.3 Test of the communication

Connect the Evaluation Kit to the PC network card where the Real-Time Ethernet Driver was installed
with a standard Ethernet cable (straight or cross), and power-on the Evaluation Kit.

Create a new TwinCAT project by selecting the corresponding template in Visual Studio (project name

and directory are arbitrary):

o Start Page - Microsoft Visual Studio (Adm ]

File Edit View Debug TmeAT PLC Team Data Tools Test Scope Wndow Help

Pl ﬁdﬁ|!z—dl§|*”"‘"a—l

——n

RBE iz O B2RE|er ||

> 0 X

Solution Explorer

Right mouse-click on “I/O0” —

Source Control Explorer

TwinCAT" -3

The Windows Control and Automation Technology

n New TwinCAT Project..

- New Measurement Project...

[li] New Project...
E] Open Project...

|_| Connect To Team Foundation Server
—

Start Page X

“Devices” and select “Scan”.

Solution Explorer

=

a ﬁ TwinCAT Project44
ﬂ SYSTEM

[ MOTION

ol PLC

; Solution 'TwinCAT Projectd44’ (1 project)

'_] lj’d§|£-_3;1{,|q.(~1.54-.—-||p
Jwangielad:

] <I:ocal>

v 1 X § TwinCAT

& SAFETY
. C++
« @vo
‘5% De icar
M L_] Add New Item... Ctrl+Shift+A
(] Add Existing Item... Shift+Alt+A
* Scan
I Paste Ctrl+V
Paste with Links

EtherCAT. ™ Installation Guide
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Confirm the message, which is always shown by TwinCAT when automatically scanning the
hardware:

[~ N

HIMT: Mot all types of devices can be found automatically

| e (ST

Check that the network card where the Real-Time Ethernet Driver was installed is marked as
“Device n (EtherCAT)”, then select “OK” (if other Devices are shown, deselect them).

" m
srevimsoncrons (NI

| Device 1 [EtherCAT Automation Protocal] — [wireless Metwaork, Connection 2 [Microsol 0
Device 3 [EtherCAT)f [Local Area Connection [Intel[R] 82579LM Gigabit Met]

Cancel

Select All

Unzelect Al

Request scan of Slave devices:

[+ B
Microsoft Visual Studio [

Scan for boxes

—
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In case the following pop-up appears, just confirm it:

-

TwinCAT XAE

Mew device type found [MyDevice - MpDevice'].
Wendorld 0259 ProductCode 0512345672 RevisionMo 020

lJze available online dezcrption inztead [YES] or bty to load appropriate descriptions from the web

[ pply ta all Yz

Mo ] l Online ES| Update Mweb access required... ]

Check that one Slave device was detected
the EtherCAT Master:

and automatically added to the tree configuration under

Solution Explore

4 FV0
. %

F

L]
L#

r

_g Solution "TwinCAT Projectdd’ (1 project)
4 [ TwinCAT Projectd4
- [ SYSTEM
MOTION
PLC
| SAFETY

C++

Devices

== Device 3 (EtherCAT)

*B Image

*B Image-Info

2 Synclnits
Inputs

B Outputs
L1 InfoData

B Boxl (55C-Device)

appings

NOTE : The particular icon and name of the detected device are not relevant, as they depend on the
previous status of the Evaluation Kit. The important thing is that a slave “Box m (xxxx)” is detected.

This confirms a correct communication b

etween TwinCAT and the Evaluation Kit.

EtherCAT. ™ Installation Guide
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6 Installation - Additional Tools

- Wireshark should be installed (https://www.wireshark.org/download.html).

—
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