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1 Introduction

1.1 About this Document

This manual describes how to run the basic sample Application for Hilscher EtherCAT Slave CoE
stack in combination with:

Beckhoff TwWinCAT as EtherCAT Master

The used components are
1 PC with 1 Standard Ethernet Card and 1 PC Card cifX
Hilscher EtherCAT Slave Stack Version 4.2.x
Beckhoff TwinCAT Version 2.11.1552
Microsoft Visual Studio 6

1.2 List of Revisions

Rev |Date Name |Chapter |Revision

1 2010-07-07 |EO all Created

2 2010-04-19 |EO all Updated for new Stack Version V2.5.16.0
3 2012-06-26 | RW 11 Updated for new Stack Version V4.2.x

4 2013-07-17 |HH all Revised

Table 1: List of Revisions

1.3 Features of EtherCAT CoE Basic Sample Application

The EtherCAT CoE basic sample Application is a straight forward implementation which shows
how to use CifX Driver APl and how to communicate using packets.

The application configures a slave with following features:
4 byte PDO input
4 byte PDO output
1 SDO simple variable object — non indexed access (0x6000)
1 SDO record object — 16 Elements (0x6010)
1 SDO array object — 16 Elements (0x6020)

The application will simply mirror the received data. This means, that the application will copy the
output data to the input data and send it back to the master.

Furthermore, the application registers for write indications of the demo object 0x6000. Each time
the object is written from master, this will be indicated within the console output.
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2 Set-up the EtherCAT Network

2.1 Set-up the Hardware

Use thefollowing environment:

PC

— 000
oo 520 (]

O

TN

Standard Ethemet interface
used as EtherCAT master

CAT. 5 cable
— [ 000 [
O ooo
DE D — | ITRRNT T
Cifx card running EtherCAT CoE firmware

Figure 1: Hardware Setup

2.2 Configuring the Hilscher EtherCAT CoE Slave

Load EtherCAT slave firmware file via cifX Driver Setup Utility on your PC card cifX.

3z Cif¥X Driver Setup Utility

File Device Driver 7

About
=3 Active Devices
£ cifxo
iy CHED
CH#1
CH#Z
CH#S
CH#4
CH#S

a Inactive Device—

23 fUnknown)
CH#0
CH#1
CH#2
CH#3
CH#4
CH#S

232 fUnkn wjﬂ
1| i »
DevhrisM - Slobhr |

Hardware Cption: PDED (Ethernet) [ 0080 (Ethermet) [ FFFE (WJC) | FFFE (NIC)

Bssi

Bssi

Firrnware: EtherCAT Slave Slave Settings
[~ Set Warm Start Parameters

zhange Parameters |

Yersion: 2.5.10.0 (build 10}

gried Module [ Firmware Files;
File Add
¢ . Remove
Clear
gned Configuration Files:
File | add
Remove
Clear

QK I Cancel Apply Help

=0l ]

0

Figure 2: CifX Setup to load the EtherCAT Slave Firmware
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Open EtherCAT basic sample Application (CifX_ApDemo.dsw) using Microsoft Visual Studio

6 or higher.

Open file Application.c and adjust the board name at the beginning of the App_Main()
function. Set the board instance of the PC card cifX to which you have loaded the firmware.

*. CifX_ApDemo - Microsoft Yisual C++ -

[D:..application.c]

H File Edit “iew Insert Project Build Tools Window Help

JJ%|@H§|% E‘Qv Qv”ﬁ’ﬁ%“ﬁﬂlcreatenhiecls j|‘éﬂ
|[Emes s 2o
J] (Glaobals) 1|2 global members) [=lf £pr_SendRecyPke x| H -
N |
Wwihorkzpace 'Cif=_apDemo’ 1 project(s] SRE
|f_|... Cif$_ApDemo files * @brief Main entry function which manages the stas
213 Source Files * ) . .
a : @paramn ptADD Pointer to application data.
CoE_Application.c * @rsturn TLE_RESULT EResturns TLRE_S_OK if no error.
dowpgen.c *
mmain.c - _
cit22DLL b jI{'I.R_RESULT App_Main(APPLICATION_T#* ptipp)
[#-[20) Header Files

|7 Resource Files
[#--|_7 Extenal Dependencies

% return value of main function %~
TLE_EREESULT tResult = TLE_ S CK;

~% name of board to use %7
char* szBoardWame = "CIF=0":

<% punber of channel to use =~
TLE_TIHT32 ulChannel = 0O:

<% general reference to driver =~
CIFXHANDLE hDriver = HULL:

<% general reference to communication channel =7

Figure 3: Adjust the cifX Board Instance

Build and start the application.

*.. CifX_ApDemo - Microsoft ¥Yisual C++ - [D:h.) Applical

File Edit “iew Insert Project Build Tools Window F

IEE

[Globals] Go (FS)F| (f alobal members) =l

2l =]

=-E8 Cif¥_ApDemo files

Ea Source Filez
F I | TR

Figure 4: Starting the Example

Workspace 'Cif<_ApDemo” 1 projectz)
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You can monitor the system startup by checking the console output.

=10l x|

orkspace_EtherCAT' EtherCAT-Slave_branch

=1 sample application for EtherCAT CoE

Copyright (c) Hilscher GmbH. 811 REights Eeserwed.

Opening driwver...
Dpening ck 0 on
P 0 e e
sending configurat
ng channel init...

Figure 5: Startup

After the startup, the application runs into an endless loop. Within this loop, packets (acyclic
data) as well as process data (cyclic) are handled. Every time a packet is handled, the
application prints a “-". When the handling of process data fails, e.g. if there is no master
communication, a “F” will be printed. When process data exchange was successful, a “X” will
be printed.

s\ Workspace_EtherCAT'EtherCAT-5lave_branch =10 ﬂ

110 FesOUrCEeS. .. -

_____ e ...
uration request...
g annel init...
izing application...
Setting bu

F-F-F-FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFEFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFEFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFEFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFEFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFEFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFEFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFEFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFEFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFEFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFEFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF-F—F—FFFFFF—F -F -FFF —F -

Figure 6: Entering Cyclic 10 Exchange
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As soon as the master writes the Demo Object (0x6000), the new value will also be shown in
the console output (see Using the Demo Object for Testing on page 12).

2.3 Set-up a TwinCAT Project

Install TwinCAT on your PC (if not already done).

Add the device description file which comes with the example to the TwinCAT system.
Therefore copy file “Hilscher CoE Dynamic Mapping Example.xml” to the following folder:
<TwinCATInstallDir>\ lo \ EtherCAT

Start TwinCAT System in Config-Mode.

B Uber TWinCAT. .,

@ Ereignisanzeige
- System Manager
BE ric contral

22 Echtzeit

Raouter

H Eigenschaften
IR

Figure 7: TwWinCAT System Start

EtherCAT Slave Programming Example | How to configure and use CoE Communication
DOC100708ANO4EN | Revision 4 | English | 2013-07 | Released | Public © Hilscher, 2010-2013



Set-up the EtherCAT Network

8/17

Open TwinCAT System Manager and create a new project.

T Unbenannt - TwinCAT System Manager

File Edit Ackions Wiew Options Help

By e

D@ EE =2 A | = s da

Lot @l% | = Ql@||§dﬂ|’h|§m|@ (2

- B SYSTEM - Configuration _

B PLC - Configuration LT | Boot Settings |

E|- 1 - Configuration
- B 10 Devices

¥2.11 [Build 1569)

TwinCAT PLC

v2.11 [Build 1552]

time limited to: 04.056.2011

Copyright BECKHOFF < 1338-2010
hitp: A beckhoff. com

Registration:

M arme: Hilzcher

Company: Hilzcher GrbH
Reg.-Few AFFE-4413-37CE-9CFC

&% Mappings TwinCAT Syztem Manager Choose Target... |
7

Figure 8: TWinCAT System Manager

Append a new I/O Device

T Unbenannt - TwinCAT System Manager

File Edit Actions Miew Opkions Help

I CIEEEE R RN Z X

E SYSTEM - Configuration Murnber | Device

! PLC - Configuration
El. 1} - Configuration

5
FIR A

ﬁ" Import Device. ..

+ .
¥ Sran Devices. .,

B paste Chrl+Y
B3 Paste with Links  Al+Chrl+y

Figure 9: Append I/O Device
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Select EtherCAT as device and the LAN interface which you are using.

Type:

M arme:

x|

=110 Beckhoff Lightbus
L1/0 11/0 Lightbus FC200x, PCI
1170 11/0 Lightbus C1220, 154
1170 1170 Lightbus Master ELEZZ0, EtherCAT
=410 1140 Lightbus C1200 (2 Telearams)
E----IIIO 1170 Lightbus Master Cx1500- 200, PC104
L1/0 1170 Lightbus Slave Cx1500-8200, PC104
H-d5 Profibuz DP
H-ae Profinet
H-Cif CaMopen
t-==~ DeviceMet / Ethemnet |/P
t-Jff SERCOS interface

e rn B sl

-5+ EtherCAT

 aad £ 1=ICAT

it ation Protocol via ELEEDT, EtherCaT

EF Ethemnet
b USE

ID evice 1

Ok I
Cancel |

Target Type
{* PC only
0% only
B only
Ll |

Figure 10: Device Selection

Device Found At

x|

[none]

LAk - erbindung

LM -4 erbindung [IntellR]

7 LI -3 Gigabit Metwork Connection - Pak

% nused
Al

Ok,
2 [Realek BTLA133-F amilie-PCl-F ast Ethernet-NIC - P, l_l

Help |

Figure 11: Interface Selection
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Open the context menu of the new device and select Scan Boxes in order to find the new
EtherCAT slave. Note: The basic sample Application must have been started at this time.

T Unbenannt - TwinCAT 9y¥stem Manager
File Edit Actions Yiew Options Help

I DESdH SR ‘2282 dA 3=
=Bl SYSTEM - Configuration
.- B PLC - Configuration

= 1/ - Configuration
. J 2 M ame: IGeréH [Ethe

Elﬁ 1) Devices

s T [EthercaT

58 Mappings B Append Box. .,

ga o of o

General I.ﬂ.dapterl EtherCaT |

: gl
¥ Delete Device

(R} Online Resst
‘Eﬁ Online Reload {Config Mode onk)
Cnline Delete (Config Mode only

"ﬁ Export Device, ., [ Disabled

ﬁ" Impork Box,..

ot
-,
+iwl
"

L]

& cut Chrl+:
Copy Chel4+C
2 Faste CErl Y
B paste it Links Alb+Etr| Y
Sd* Change Id...
> Disabled

Change To L4

Change MNetld...

Figure 12: Scan Boxes
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TwinCAT will find the new slave device and add it to the project.

T Unbenannt - TwinCAT System Manager

File Edit Actions Wiew Options Help

B IEN

- Bl S¥STEM - Configuration

. PLC - Canfiguration
= 1/0 - Configuration
=B 1/0 Devices .
-~ Device 1 (EtherCAT)
== Device 1-Image
== Device 1-Image-Info Cor
- 8@ Inputs

- ] Outputs

- @ InfoData

[#-nek: Box 1 {CIF CoE Example Device)

@8 Mappings

ene

Typ

Figure 13: Project with EtherCAT Slave Device

2.4 Running Tests
24.1 General Test

Start the EtherCAT basic sample Application as described in section Features of EtherCAT
CoE Basic Sample Application on page 3.

Switch TwinCAT to Free Run state

T Unbenannt - TwinCAT System Manager

File Edit Actions ‘iew Options Help

L IEIT R e b E G
-l 5YSTEM - Configuration

i ! | -
! PLC - Configuration General | Adapter I E el 1 nllnel C

= 1D - Configuration :
Eﬁ 1/O Devices M amne: |Dew:e1 [EtherCAT)

7= Device L (EtherCAT) Type: |EtherCAT
-I- Device 1-Image
== Device 1-Image-Info Comment:
[+ %T Inputs

- @l Outputs

-8 InfoDaka

[#-neb: Box 1 {CIF CoE Example Device)
@8 Mappings

[T Disabled

Figure 14: Activate “Free Run”

The EtherCAT slave device will now switch to OP-State.
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You can verify this via opening tab page Online of the EtherCAT slave device.

LT Unbenannt - TwinCAT System Manager

File Edit Actions Wiew Options Help

EECEIEREEECEEE

- Bl S¥STEM - Configuration

oy

v A% e e[2Qllwee | €D 2

Generall EtherE.-’-‘«Tl Process Datal Startupl CoE - Online  Online |

= 110 - Configuration g
d — State Machi
=B 1/0 Devices an-e il
. 7% Device 1 (EtherCAT) Ini | Boosi | Curent 5 [oF
: urrent Skate:
-=3m Device 1-Image Pre-0p I Safe-Op I

=$= Device 1-Image-Info Requested State: IEIF'

@T Inputs Op I Clear Errar I

‘l Outputs
InfoData
: aebs Biox 1 (CIFX CoE Example Device) DAL e

ﬁ Mappings Part 4. W
Fart B: W
Fiark [ Im
Fiart [ IW

i~ File Acoess aver EtherCAT
Download... I pload... I

Figure 15: Verify the State

2.4.2 Using the Demo Object for Testing
Open tab page CoE - Online of the EtherCAT slave device.

File Edit Actions Miew Options Help
DEwHSR I 2R N =Havdddsie e Bl e ?

- R
g irgtEcannF(i:;SrEiL;:tlon General I EtherCaT I Frocess Datal Statup  Eok - Online | Dnlinel
= 10 - Configuration
Eﬁ I/O Devices [~ AutoUpdate W Single Update [ Show Offline Data
- _D;V‘EC)E 1 (EtlhIEVCAT) Advanced... | [arObiects
: evice 1-Image
=k Dewice 1-Image-Info Sdd to Starbup... | IDnIine Data Module OD [4oE Part) ID
Index I Mame I Flags I Walue
1000 Device Type RO (000000000 ()
1002 Manutacturer Software Yersion RO EC5-DPM
+- 10180 |dentity RO ¢
+- 1600:0 1. R+PCO RO <
+- 16010 2 R«PDO RO »0¢
+- 1602:0 3 RxPDO RO »0¢
+-1400:0 1. T«FDO RO g
+-1401:0 2 T«FDO RO »0¢
+- 14020 3. T«FDO RO »0¢
+-1C00:.0 Sync Manager Communication Tupes RO »d g
+-1C70:0 Sync Manager 0 FDO Azsignment RO »0¢
+-1C11:0 Sunc Manager 1 PDO Assignment RO »0¢
+-1C120 Sunc Manager 2 PDO Azsignment RO »1¢
+-1C130 Sync Manager 3 PDO Assignment RO »1¢
+- 2000:0 Outputs0 ROP = 200 ¢
+- 20010 Outputs1 ROP > 200 ¢
+- 20020 Cutputs2 ROP »112¢
+- 3000:0 Inputs0 ROP » 200 <
+- 30010 Inputs1 ROP 200
+- 3002:0 Inputs2 ROP 112«
6000 Cemo Object R (000000000 (0)
+- 60100 Record Object R P »16<
+- B020:0 Array Object ROFP »16<

Figure 16: Tab CoE-Online
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At the bottom of the list, you will find the demo object 0x6000.
Double click on the line of the demo object.

A new window appears. This window allows writing a new value into the object.

x|
Dec: |2 k|
Hex: | 000000014 Cancel |
Float: |20

|
Bool: 0 | 1 | Hex Edit... |

Binary: |14 000000 4
Bit Size: C1 8 C16 & 32CEC 7

Figure 17: Set Value Dialog (SDO 0x6000)

Write a new value, click OK and monitor the console output.

The write access itself as well as the new value of the object will be indicated within the
console output.

“Workspace_FtherCAT\EtherCAT-Slave_branch2.5

Figure 18: Write Indication Within Console Output

2.4.3 Process Data Tests

As mentioned above (see section Features of EtherCAT CoE Basic Sample Application on page
3), the application will mirror the output data and send it back to the master as input data. This
behaviour can be verified using TwinCAT.

Open tab page Online of the first output byte.

EtherCAT Slave Programming Example | How to configure and use CoE Communication
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LT Unbenannt - TwinCAT System Manager

Eile Edit Actions Wiew

Options  Help

CEeH &R % 2E8 638wy F e

L% e | B QlEewlele” @@ 2

Eﬁ II0 Devices

= 1O - Configuration

=Bl 5vSTEM - Configuration
.M PLC - Configuration

|-~ Device 1 (EtharCAT)
----- =f= Device 1-Image
=¥ Device 1-Image-Info

Variable | Flags  Oriine |

Beleaze

Yalue: IDHDD ]
Tl e W alue: Force...
Comment:

e

QT Inputs

‘l Oukputs

E-$ InfoData

-kt Brie 1 (CIF¥ CoE Example Device)
=81 TxPDO

----- &1 1 Byte In ()

----- T 1Byte In (1)

----- T 1 Byte In (2)

----- T 1 Byte In (3)

=l RxPDO

----- @/ 1 Byte Out (0)

----- @/ 1 Byte Out (1)

----- ®] 1 Byte Out (2)

----- ®] 1 Byte Out (3)

- Westate

- InfoData

Mappings

Figure 19: Tab Online (Output Byte)

The output will initially set to zero (0x00).

Click the Write button and write a new pattern (e.g. OXFF).

Set ¥alue Dialog

Cancel

Hex Edit...

Dec: | 255
Hexw: |0FF
Float: | 255
|
Boat o | 1
Binary: |FF
Bit Size:

1 &g 1 CROCEC T

F ]

Figure 20: Set Value Dialog (Output Byte)

The application will mirror this pattern to the first of the input bytes.

Verify this by opening tab page Online of the first input byte.
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LT Unbenannt - TwinCAT System Manager

File Edit Actions Wiew Options Help

DS GH| 20 205 o= e

=Bl 5vSTEM - Configuration

B PLC - Configuration

= 110 - Configuration

L——_Iﬂ IfO Devices

==& Device 1 (EtherCAT)
+ Device 1-Image

== Device 1-Image-Info

& §1 Inputs

- Outputs

H-§ InfoData

E-eBt Box 1 {CIF% CoE Example Device)
£ 81 T2PDO

----- L9l 1 Eivte In (0)

----- T 1 Bye In(1)

----- &1 1 Byte In(2)

----- T 1 ByteIn(3)

=1 §) RxPDO

----- &/ 1 Byte Cut (0)

----- &) 1 Byte Cut (1)

----- @] 1 Byte Cut (2)

----- %/ 1 Byte Out (3)

B @ Westate

- § InfoData

&8 Mappings

Figure 21: Tab Online (Input Byte)

Varlable | Flags  Online |

5@ % 2 Qw50 @0 9

alue: IDHFF [255)
Hew Value: Farce,.. I Feleaze
Comment; =]
I
255

The value must equal the value you have written into the corresponding output byte (OxFF).
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3.3 Contacts

Headquarters

Germany

Hilscher Gesellschaft fur
Systemautomation mbH
Rheinstrasse 15

65795 Hattersheim

Phone: +49 (0) 6190 9907-0
Fax: +49 (0) 6190 9907-50
E-Mail: info@hilscher.com

Support
Phone: +49 (0) 6190 9907-99
E-Mail: de.support@hilscher.com

Subsidiaries

China

Hilscher Systemautomation (Shanghai) Co. Ltd.

200010 Shanghai
Phone: +86 (0) 21-6355-5161
E-Mail: info@hilscher.cn

Support
Phone: +86 (0) 21-6355-5161
E-Mail: cn.support@hilscher.com

France

Hilscher France S.a.r.l.

69500 Bron

Phone: +33 (0) 4 72 37 98 40
E-Mail: info@hilscher.fr
Support

Phone: +33 (0) 4 72 37 98 40
E-Mail: fr.support@hilscher.com

India

Hilscher India Pvt. Ltd.
New Delhi - 110 065
Phone: +91 11 26915430

E-Mail: info@hilscher.in

Italy

Hilscher Italia S.r.l.

20090 Vimodrone (Ml)

Phone: +39 02 25007068
E-Mail: info@hilscher.it
Support

Phone: +39 02 25007068
E-Mail: it.support@hilscher.com

Japan

Hilscher Japan KK

Tokyo, 160-0022

Phone: +81 (0) 3-5362-0521
E-Mail: info@hilscher.jp
Support

Phone: +81 (0) 3-5362-0521
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