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1 Introduction

1.1 About this Document

This manual describes how to run the Configuration Example Application for Hilscher EtherCAT
Master.

The required components are
1 PC with 1 PC card cifX
Hilscher EtherCAT Master firmware version 2.4.13.0 (or newer)
Microsoft Visual Studio .NET 2005

Additionally some EtherCAT slaves are required to demonstrate the cyclic 1/O exchange. For
demonstration some Beckhoff 1/0 slave devices were used: EK1100, EL2004, EL1004 and
EL1014. Anyway the exact type is not important. It is recommended to have some slaves with input
and output.

1.2 List of Revisions

Rev |Date Name | Chapter |Revision
1 2011-12-19 |UJ all Created
2 2013-07-17 |HH all Revised

Table 1: List of Revisions

1.3 Features of the EtherCAT Master Application Example

The EtherCAT Master configuration example application is a straight forward implementation which
shows how to use the cifX Device Driver APl and how to configure the EtherCAT Master using
SYCON.net.

The example mirrors the cyclic process data (data received from master is sent back). The master
mirrors up to 8 bytes cyclic data. The example must be modified for further 1/0 handling.

The configuration procedure and data exchange runs with a PC card cifX (requires a master
licensel!). It runs with other hardware (with master license) as well. Within this example a CIFX 50-
RE was used.
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2 Configuration Application Description
2.1 Configuring the Hilscher EtherCAT Master

Load EtherCAT Master firmware file via the cifX Driver Setup Ultility into the PC card cifX.

1. cif¥ Driver Setup Utility =101 x|

File Dewvice Driver ¥

About Hardware Option: PDSD [Ethernet) | 0080 (Ethernet) | FFFE (MAC) [ FFFE (MIC)
a Active Devices
cif0 ;
| . Firmare: r—:therCAT Masker Slave Settings
nd ™ Set Warm Start Parameters
CH#1 version: 2.4.13.0 (build 13}
CH#Z Chanae Parameters |
CH#3 Assigned Madule | Firrmware Files:
CH#4 =" | Add
CH¥S CAProgrammel ity Device Driver) 1250100_20182% Channeldicifxecm, nxf
Eemaove
Clear
Assigned Configuration Files:
File Add
Remowve

I DevMefSH - SlakMr |

ITI Cancel Apply Helm
| NN 4

Figure 1: cifX Setup to load the EtherCAT Master Firmware

2.2 Using SYNON.net to Create a Configuration
The first step is to connect Port0 of the CIFX board with the IN-Port of the first EtherCAT Slave
device.

Start SYCON.net. An empty project appears. Select from EtherCAT > Master the CIFX RE/ECM
board and place it in the main window at the gray line.
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CIF¥ _RE_FCM[CIFY REfECM]< = #1)

Figure 2: Add CIFX RE/ECM Master

Select in the main menu: Network > Device Catalog. Select File type EtherCAT DDF (*.xml).
Select all relevant device descripton files for the used slaves. Afterwards confirm to reload the
device catalog.

1netDevicE - Import Deyvice Description llil

Suchen in: Il.f} beckhoff2011_07_11 j i E‘F Ef-

Beckhoff EL4

Bk (MDP)

T EvaBoard. =ml

CAT Terminals, xml

D ateinarme: I"Beckhu:uff FCmmme. sl "'Beckhoff .-’-'-XE:-::-::-:.:-:mI""Be::khj Ciffren I
Dateityp: | EtherCAT DDF [ami) . Abbrechen |
g

Figure 3: Import Device Description Files

Right click the symbol of the CIFX and select Configuration.
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Figure 4: Context Menu: Configuration

]

Conneck
Discomnmeck

CIFX _RE_ECM[CIFX REfECM]< = (#1)

Download
Upload

Lalil| s
oy
Paste

Metwork Scan...

Configuration. .,

Measured Yalue, .,
Simulation,.. .
[iagrnostic, ..

Additional Functions

k

Delete

Symbolic Mame. ..

(At least) one device shall be listed here (otherwise the firmware is not loaded). Select the correct

device.
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:netDevice - Configuration CIFX_RE_ECM[CIFX RE/ECM] < =(#1} i ] 5]
] IO Device: CIF¥ REJECM Device 1Dt 00000 =
Fa— Yendar: Hilscher GrbH Wendar 10 00044 DT

Navigaton Area 5

Settings
= = Dr?ver Scan progress: 11 Devices {Current device: -3

TCP/IP Driver for nets |
nety Driver Device seleckion: Isuitable anly vI

by Dievice Assignment
Firmware Download Device Hardwate Port 0f1{... Driver Channel Pratocol
K= Configuration
General
29 Topology
Tree View
Connection Yiew
23 MailBiox
CoE
FMMU | SwncMan
Process Data
Address Table
Init Commands

Access path: I {368BECSE-0E92-4C0E-B4A9-64Fa2AETAAFA N CFX0_ChD

QK I Cancel Apply Help
|=CII> Disconnecked |[] Data Set W |— |— |—| 5

Figure 5: Select Correct Device

Now make a right click on the CIFX again and select Network Scan.

EtherCAT Master Programming Example | SYCON.net based EtherCAT Master Configuration
DOC111211ANO2EN | Revision 2 | English | 2013-07 | Released | Public © Hilscher, 2010-2013



Configuration Application Description 8/14

CIFY_RE_ECM[CIFY RE/ECM]< = (#1)

i Conneckt
[Disconmeck:

Download
pload

il |
oy
Faste

Metwork Scan..,

Configuration. ..
Measured Yalue, .,
Simulation, ..
[Diagnostic, ..

Additional Functions  »

Delete

Symbolic Mame. ..

Figure 6: Context Menu: Network Scan

Wait a few seconds and a dialog appears (as shown in the following figure), which lists the devices
found. Select Create Devices.

If no devices were found, make sure that the slaves have power and are connected to the correct
port which is chanell0 (CHO) of the master!

If the devices are not known, make sure that you have imported the correct device description files
and reload the device catalog!
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:netDevice - Scan Response of Device: CIFX_RE_ECM[CIFX RE/ECM]<=(#1) Chann - |I:I|5|
The Following hardware-devices have been found during network-scan,
Please check automatic selection of corresponding devices found in device catalog in column 'DTM Devices' before creating devices,
Station Add...| Device Type 1D | Sub Device T_l,lpel DT to Uze | Device Elassl DTh Device | [ uality Action
43 i} 72100946 (0s044c2 nia Usze Hilzcher gene DT Specific EK1100%17.0 [3] Generic fou)sdd
|| B5535 131346514 (0x07d4 nia Usze Hilzcher gene DT Specific EL2004 V16.0 [3] Generic fonfddd
|| 5534 131346514 (0x07d4 nia Usze Hilzcher gene DT Specific EL2004 0.0 [3] Generic foufddd
" EBR33 BRE10514 [0x03ec3 nia Uze Hilzcher gene DTM Specific ELT004 W1E6.0 [3] Generic fo)&dd
" EBR32 BEAERETS [Dx03FE30 nia Uze Hilzcher gene DTM Specific EL1074 W1E6.0 [3] Generic fo)&dd
% - Information of hardware device | Information from DTk | -
evice n'a EK1100%17.0
OTM Progld - Hilzcher ECAT GenSlaweD T 1
Station Address 0 -
Wendor 2 [0=00000002) Beckhoff Automation GmbH
Device Type (D T2100346 [0=044c2ch2) T210094E (0-044c2ch2) L
Sub Device Type n/a n/a
FiThe bl lea Mt S narifiad MThd Sracifie Rroon LI
Creation Mode IUse Hilscher generic DTMs if available j Create Devices I Cancel |
A

Figure 7: A Possible Bus Scan Result

Afterwards the slaves are attached at the CIFX in the project. Right click on the CIFX again and
select Download. The configuration file will be downloaded to the CIFX. The cifX Device Driver will
transfer the configuration into the PC card cifX again on each PowerUp of the PC.

netDevice

CIFX_RE_ECM[CIFY RE/ECM]<=>(#1)
| ]

| }‘_' Cannech

Disconnect

7.0[EK1100 ¥17.0]<256>
: EL2004 ¥16.0[EL2004 V16,0]<257 >
gl — EL2004 VO.0[EL2004 Y0.0]<258=
af o = EL1004 V16.0[EL1004 V16.0]<255
EL1014 V16.0[EL1014 V16.0]<260>

Copy. - T

Paste

Metwork Scan...

Configuration, .
Measured Yalue, ..
Sirnulation, ..
Diagnoskic. ..

Additional Functions  »
Delete

Swmbolic Mame. ..

Figure 8: Context Menu: Download
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Confirm that the bus is in OPERATIONAL. Open the online diagnosis. It shall look like the following

figure. The Communication bit shall be set.

:netDE\rice - Diagnostic CIFX_RE_ECM[CIFX RE/ECM]<={#1) - |EI|5|
1l 10 Device: CIF¥ RE/ECM Device ID: 0x0000 =
-'}2 Wendor: Hilscher GmbH Yendor ID: Ox0044 DT
a Diagnosis o

wmy General Diagnosis . cm-ntab Ne.twcurk state
Master Diagnasis Q Cammunication " Dperate
Firmware Diagnosis 9 Bun l‘) Idle
‘=3 Extended Diagnosis
[ Rx_SYSTEM Ready @ Stop
[Z DPM_comMo_sMBY i) Errar i) OFfling
(23] DPM_COMD_RMES
(L) ECAT_MASTER Configuration state
(3 ECAT_MASTER_aAP
(23] MARSHALLER. iy Configuration locked
D_PHCKET—R_OUTER g) Mew configuration pending
Online Comparison
=3 Tools i) Reset required
Packet Monitar "J Bus ON
12 Manitar
Camrunicakian error:
Wakchdog time:
Error count: P
[als I Zancel appli Help
|$= Connecked li Device |_ @ |_ |_ | 4

Figure 9: Online Diagnosis: Master is in Cyclic Data Exchange

The configuration is done now. Save the project. Close SYCON.net to prevent concurrent access

to the master.

2.3 Basic Application Start-Up

Open the EtherCAT Master example application (CifX_ECM_Demo.sIn) using Microsoft
Visual Studio 2005 or higher.

Open the file Application.cpp 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.
When only one card is in the PC, the correct selection is always CIFXO.
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@9 CiFX_ECM_Demo - Microsoft ¥isual Studio

Datei Bearbeiten  Ansicht  Projekk  Erstellen  Debuggen  Extras  Fenster  Community  Hilfe

DA S @ % DB 9- - F-E b ooebg - win - | @ oo
DR/ EfEZ2 03 88385,

& L I ~ Application.cpp
éﬁ =] I{Glnbaler Gllkigkeitsbereaich)

'__; Projektmappe "Cifx_ECM_Demo” (1 Projekt)
= (24 Cif%_Appl_ECM_Demo
[_1 Header Files

* [lhrief This i=s the main entry function for
w
W
i [ Resource Files N
W
w

fparsm ptlipp Pointer to application data.

= [ Source Files )
EI B Application freturn TLE_RESTULT Returns TLR 3 OF if no e

b €4 ppplication, cpp ;
o €+ ECM_acyelic. cpp -
..... [ Hilscher F] TLE_RESULT ENaagueEesa( APPLICATION T* ptipp)
----- [ Stack {
..... fg& cifY320LL.lib A% return wvalue of mwain function ¥/
----- 'E-j Cify_ApDemna. cpp TLE RESULT tResult = TLR 3 OF;

----- 'f-ﬂ stdafx.cpp
#% narwe of board to use %/
char® szBoardiagme = "CIFxO™:

Figure 10: Adjust the cifX Board Instance

Build and start the Configuration Example Application.
@0 CifX_ECM_Demo - Microsoft ¥isual Studio

Datei Bearbeiten  Ansicht  Projekk  Erstelen  Debuggen  Extras  Fenster  Community  Hilfe

HrimEl-S e # BB 9-0-E-E b Jebua - Win3z - | [# 10D

= 3 (= 3= | = @ 5 S )
O & by as = =00 »H B €5 R
Lkmappen-Ex o ~application.cpp
E:lj =] I(Glu:ul:ualer Gllkigkeitsbereich’
;Prujektmappe Cif%_ECM_Dema” (1 Projekt) * Bhrief This i=s the mwain entry function for
= 24 CifX_Appl_ECM_Demo .
- Header F"E_s * @param ptipp Pointer to application data.
i [ Resource Files .
El- |5 Source Files ]
: . #* @return TLR REZULT Returns TLE 3 OK if no
= LT Application . — 7
i €4 ppplication, cpp
b B4 ECM_pcyelic.cpp -
..... £ Hilscher £ TLR_RESULT [RBeRBLGERd (APPLICATION T* ptlipp)
----- [ stack {
..... "a cif320LL . lib ST return wvalue of wain function T
..... ¢+ Cif%_ApDemna.cpp TLR_RESULT tResult = TLE 5 OK;
----- ¢+ stdafx.cpp
A% name of hoard to use %/
char® seBoardName = "CIFxO™;

Figure 11: Starting the Example
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You can monitor the system startup by checking the console output.
ysoftware'\Examples’ ECM cifX_ECM_Configh, ¥S8' CifX_ApL

Allocating resources...
Successful.

Configuration example for EtherCAT Master

S
S
S
S
S

Copyright <c>» Hilscher GmbH. All Rights Reserwved.

Opening driver...

Opening channel B on hoard CIFxB...

Processing system restart...

Initializing application...

Azssuming configuration to exist in EtherCAT Master.

Setting bus state on and wait for communication to be estabhlished...
Entering endless loop...

Action

show this help

get DeviceHandles and print out zome information

perform acyclic CoE Upload <requires slave mailbox supportl
guit application

Configured Slaves amount changed from B to 5.
Handle @: StationAddressz: 256,

AutoIlncAddress: BxA,. MHame EK11808 U17_.8CEK11688>
Handle 1: StationAddress: 257,

AutoIncAddress: BxFFFF,. MHame EL2884 Ui6.ACELZ084>
Handle 2: StationAddress: 258,

AutoIncAddress: BxFFFE, MHame EL2884 UA.ACELZ084>
Handle 3: StationAddress: 257,

AutoIncAddress: BxFFFD,. Mame EL1884 Ui6.ACEL1884>
Handle 4: StationAddrezz: 268,

AutoIncAddress: BxFFFC, Mame EL1814 Ui6.ACEL16814>
Active S5lave amount changed from B to 5.

Figure 12: Startup

The startup sequence is now finished. The EtherCAT Master application example will mirror
the cyclic process data.

2.4 Features of the Application Program

The example application program requires that SYCON.net was used before in order to create and
download the configuration into the PC card cifX.

After startup, a loop is performed:
Read data from bus, write same data (up to 8 bytes) back to bus
Check for received acyclic packets

Check for user input (via keyboard)
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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
E-Mail: jp.support@hilscher.com

Korea

Hilscher Korea Inc.

Seongnam, Gyeonggi, 463-400
Phone: +82 (0) 31-789-3715
E-Mail: info@hilscher.kr

Switzerland

Hilscher Swiss GmbH

4500 Solothurn

Phone: +41 (0) 32 623 6633
E-Mail: info@hilscher.ch

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

USA

Hilscher North America, Inc.
Lisle, IL 60532

Phone: +1 630-505-5301
E-Mail: info@hilscher.us

Support
Phone: +1 630-505-5301
E-Mail: us.support@hilscher.com
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