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1. Einfihrung
Dieses Manual soll den ,EtherCAT" Start erleichtern. Auf der CD befindet sich ein
Floppy Image mit einem Realtime Betriebssystem, Treiber fur die Intel EEPRO/100, ein
kleiner EtherCAT Master und ein Basic Interpreter. Die Demoversion ist fir das
EL9800 von Beckhoff konfiguriert (PDI3: 32Bit OUT).

Als Realtime Betriebsystem wird INtime von TenAsys Inc. verwendet.

© 2004 Profimatics GmbH, All rights reserved. Seite 4
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2. Demo starten

Die Demo Version findet Platz auf einer 3,5 Diskette.

Extrahieren der Datei <CDROM>:/ECAT/FLOPPY/BOOTDISK.IMG auf eine 3,5
Diskette.

Tools: z.B RAWRITE oder RAWRITEWIN.

Hardware vorbereiten:
PC/EEPRO100 -> EL9800
PDI auf Stellung 3, 32BIT OUT.

Floppy einlegen und neu starten.

Remote Intime Bootstrap Loader

Copyright 2003 by TenAsys Corporation. All rights reserved.
Boot File Name: \rrtimage.dbg

Debug: OFF

Directory: /

<TAB> for next field. <SPACE> to toggle. <ENTER>t o0 boot.

Abbildung 1 Bildschirminhalt des Bootstrap Loaders.

© 2004 Profimatics GmbH, All rights reserved. Seite 5
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INtime © 2003 by TenAsys Corporation.
INtime Run-Time Loader: loading application program S ...
Loading /serdrvr.rta ... success!

Loading /rtcimcom.rta ... success!

Loading /ntxproxy.rta ... success!

Loading /eeprol00.rta ... success!

Loading /ecat.rta ... NIC is Intel PCI Pro/100
Local address is: XX.XX.XX.XX.XX.XX

success!

Loading /ecat.rta ... success!

NIC is Intel PCI Pro/100

Local address is: XX.XX.XX.XX.XX.XX

Tx_task finished

success!

Loading /ecbasic.rta ... success!

Run-Time Loader Operation Complete.
Running:ecat.bas

This program demonstrates ethercat access
Ecat realtime basic interpreter

© 2004 Profimatics GmbH

1 - setouput

2 - flashing leds

9 - end

select:

Abbildung 2 Nach erfolgreicher Initialisierung

Jetzt kdnnen Sie entweder einzelne LED ansteuern, oder das Lauflicht aus dem
EtherCAT Workshop starten. Viel Spal3.

Kleine Applikationen kbnnen mit dem ECBASIC Interpreter realisiert werden.
Modifizieren Sie einfach das Basicprogramm ECAT.BAS auf der Floppy.
Eine Beschreibung der Syntax und der Befehle befindet sich im Anhang.

© 2004 Profimatics GmbH, All rights reserved. Seite 6
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3. EtherCAT Realtime Applikationen

Realtime Applikationen unter INtime kédnnen mit dem Microsoft Developer Studio
erstellt werden. Das INtime Development Kit hat eigene Header Files und Libraries.

3.1. Festlegen der Topologie

INtime unterstltzt zwei verschiedene Topologien (Single Node oder Remote Node).
Das folgende Beispiel bezieht sich auf die Remote Node Topologie. Die Diskette
enthalt bereits alle Dateien, um als Remote Node zu fungieren. Die beiden Rechner
missen mit einem RS232 Kabel verbunden werden.

Konfiguration: HOST: COM1, Seriell:115200 Baud, 8,n,1
REMOTE: COML1, Seriell:115200 Baud, 8,n,1, NAME:ECAT

i |" - ‘] EL9800
i / Evaluation
—

Windows subsystem | RT subsystem
Transport -
Windows host mechari:ism RT client
Distributed "~ |Distributed
INtime OSEM INtime
1

Abbildung 3 Single Node Topologie

Windows subsystem T ; RT subsystem
TR ranspaor "
Wincows host mechanism RT client EL9800
Distritautec] Distributed Evaluation
INtime ; IMtime Board

Abbildung 4 Remote Node Topologie

© 2004 Profimatics GmbH, All rights reserved. Seite 7
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4. Entwicklungssystem

INtime Demo Version 2.22
Laufzeit des Kernels: 2 Stunden, danach muss der Rechner neu gestartet werden.
Laufzeit des Entwicklungssystems unter Windows: 120 Tage.

4.1. Vorraussetzung

Plattform :Windows NT/2000/XP
Microsoft Visual Studio 5.0, 6.0 oder .NET

4.2. Installation des Entwicklungssystem

Lesen Sie bitte die Kapitel 6 und 7 der INtime Dokumentation.
Sie befindet sich auf der CD: <CDROM:>/TENASYS/OVWGUIDE.PDF

Starten Sie <CDROM:>/TENASYS/INTIMETRIAL.EXE
Die aktuellste Demoversion kann von www.tenasys.com heruntergeladen werden.

Nach der Installation muss der Remote Node konfiguriert werden.

© 2004 Profimatics GmbH, All rights reserved. Seite 8
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4.3. Konfiguration des Remote Nodes

Die Diskette enthalt bereits einen Remote Node mit folgender Konfiguration:
Herstellen der Konfiguration: Start-> Programme->INtime -> INtime Configuration

& INtime (R) Configuration

Remate MT: Connections
RT Clients

Local
w3l0zer

Add Edit Delete Build System

IMtime TCP/P Configuration ] Development Tools ] Services ]
RT Memory ] iRk ] Real-time Kermel ] RT Kemel |10 ] Automatic Logon ]
Femate Mode Management ]

ECAT: Thiz RT Client iz configured az a Serial node.

0k | Abbrechen | |

Hilfe

Abbildung 5

Remote Configuration

Remote Client Settings E|
HTx lHeaI-t\me Kemel] Loader] Boat ] Setup ]
Clignt Mame |[SE) Client I |
Identify Client By: [~ ClientID (GUID) W Serial
Fiemote Client Channel Serial Configuration Parameters
[e.0. COMZ)
&+ Seral Remote Serial Part COm1
[e.0. 9600.n.8.1)
Femaote Port Settings  [115200,n,8.1
" UDPAP
[e.0. COM1]
Host Serial Port COm1
0 | abbrechen | | wie |

Abbildung 6

Remote Settings - NTX

© 2004 Profimatics GmbH, All rights reserved.
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Remote Client Settings

NTw  Realtime Kemel l Loadel] Boat ] Setup ]

20000H - FFFFFFFFH

Upper Mermary Lirnit

Fiound R obin Threshold 140 3:

Fiound Robin Time Slice a0 E|j

Kemel Tick 500 =

oK. Abbrechen | | Hife |

Abbildung 7 Remote Settings-Kernel

Remote Client Settings E‘

T ] Real-time Kernel  Loader ]Bnnt ] Setup ]

Werbose Switch for RT Loader

& i ~ On

Logging Mode far RT Loader

&+ Stdout " Logfile (tload.log) " Mo Logging

Debug Channel

+ Console " COM1 " COM2 " None

Frintf/Scanf Conzale

& Local " Windoves Host

K Abbrachen | | Hife |

Abbildung 8 Remote Node — Loader

© 2004 Profimatics GmbH, All rights reserved. Seite 10
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Remote Client Settings

(X

MTH ] Fieal-time Kemal] Loader Boot ]Setup ]
Eoat File Path
User Interface  Yes ™ Mo
Time Out a0 =1
M ative Floppy Driver o+ Yes i~ Na
[ ok | abbrechen | | it

Abbildung 9 Remote Settings-Boot

Remote Client Settings

(]

MTx ] Real-time Kemall Luadell Boot  Setup l

[e.g. c:hintimetremotehseriall)
Setup Directary Path ) i

Boot Media

" Floppy " Hard disk. " Flash disk

oK. Abbrechen | | e |

Abbildung 10 Remote Node - Setup

Jetzt den Rechner neu booten.

© 2004 Profimatics GmbH, All rights reserved. Seite 11
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Test, ob Remote Node verfiigbar ist: Start-> Programme->INtime -> INtime Explorer

Select an IMtime node r‘s_(|

- & IMtirme Meighborhood ok
S | ok |

=2 ECAT Cancel

Abbildung 11 INtime Browser

Loading RTintex. IMP on ECAT

Abbildung 12 Download Intex.rta

% INtime Explorer - [ECAT]

[™] Fle Edit Wiew ‘Window Help - &%
F AR Le XA u| P
=] ok RT Object information for RT handle D258
Mucleus Communications Service” Object type = 1. Process
5 Paging Sbeystem ]D“?u ICurrent Threads 3 Current cbjects ]
Shared C Library Job Container proc onoo Max Priority 0
1053 RTDSM " DSM Subsystem Process” Pool min B524K Pool max GE24E
10c8 RIFLOPPY " BIOS Job" [U=ed 2547K Fres 3976K
A " [Borrowed 0¥
ISP RIMAG- JOR." Bisnatcher.Job Esien.inh in 3, Brception handled 02805 1073t
1360 " EIOS Job
1408 "Remote INtime Run-Time Loadsr Job" Object directory has 200 entrie=s. 35 in use
= 0268 BLUECONREADY o2cg
L 02m0 BSCNDspHhox 1448
1 BSCHD=pSena 1450
[ 0er8 BSCHKbdHbos 1458
S Dedd ECAT_CUT 2708
=2 0ebd HU_FAULT_MEX Dech
[ LOADING_RES 0258
: LS MBOX l4g8
; (P Decs Hw_FALLT_MBX RIEIOS DATA 13a8
&P DedD R?FLOEEY 10c8
P Ded0 RYHE2ZTP Deal
| A% (ooa RGSYNCSEMA R?USERSEXT 1118
B oo R?VMBE_JOB 1156
RES_LOADED 0258
0250 RQEOOTED Oeds
Deal RPMBZTP ROMONITOR Oedd
i [E] oeas RQSYNCSEMA Deel
E . n
[£] Cedd RQMONITOR RICLkSrvReg 1£38
|Z] Deds RQBOCTED RIClkSrvRsp 1fa8
2] Deen RTC1kSrvSen 1f=0
RTDSM 1058
0868
pEn RTELSrvReq 1190
s RTELSrvR=p 1f=8
RTELSrvSemn 1ffg
RTIOSrvReqg 1fel
RTIOSrvREsp 1i£0
RTIOSrvSen 2000
RETRegSrvReqg 1fag
RTRegSrwRsp 1fa0
RTRegSrwSen 1fb0
ETintex 29ch
SD le0g
nteproxy 1d28
For Help, press F1 IMat watching

Abbildung 13 INtime Explorer Window

© 2004 Profimatics GmbH, All rights reserved. Seite 12
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5. Beispiel RTDEMO

5.1. RTDEMO Ubersetzen

Kopieren des Verzeichnisses <X:>\ECAT\RTDEMO nach
<Y:>\PROGRAMME\INTIME\PROJECTS

Schreibschutz der Dateien aufheben.

Visual Studio starten.

Pfade fur INtime setzen:

Project Settings

Settings For: |Win32 Diebug ﬂ General | Debug | C/C++ | Link | Resourci EE
oRiEd RTDEMO Category: [F5 Roset

Preprocessar definitions:
|_DEBUG,_wIN32

Undefined symbolz: [™ Undefine all syrbiols

Additional include directories:

|E:\prngramme'\lNtime\rt'\include

[+ lgnore standard include paths

Project Options:

fnologo AMTd Aw'3 /27 /0d A= A ~
"E:\programmet|Mtimetrtsinclude” /D "_DEBUG" /D
"OWAM 32" AP Debug/RTDEMO. poh' A e

ak. | Cahicel

Abbildung 14  Visual Studio Compiler Settings

Project Settings

Settingz For: |Win32 Diebug j General | Debug | C/C++  Link | Resourc EE
cliEs| RTDEMO Category - Bset

Object/libram modules:
|rt.|ib poibuz. b netiff 3m, ik ciff3m. b il 3m. b cetart32.0bj

lgnore libraries: v lgnore all default libraries

Force symbol references:

Additional library path:

|E:\prnglamme'\lNtime\thime\rt\lib
Project Options:
rt.lib poibuz. ib netiff3m. b ciff3nn, ik masiff3n.lib -

cstart32.obj Mnologo Mversion: 21076, 20062
Jztack:0x4000,041300 fsubsystern console fpdbonone o

ak. | Cancel

Abbildung 15  Visual Studio Linker Settings

© 2004 Profimatics GmbH, All rights reserved.
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5.2. RTDEMO debuggen

SoftScope starten: Start-> Programme->INtime -> Soft Scope

flew Thread Code [Daks

Brsak Macro  Window  Help

Ruoe?

I"[ Message

- [BX]

Soft-Scope (R) Debugger, 6.04 Full Version.

HUS Sof tware Inc. (C)

1989-1999 A1l rights reserved

N Windows V5. 1 Host, Real-time Soft-Scope Kernel Target.
1 Serial Ho TEHASYS - Single User License

For Help, press F1

Select an INtime node

Cancel |

[Count=g0999 |

Abbildung 16

Load Real Time Application

SoftScope starten

Suchen in: I [ Debug

- = B ek Er

RTDEMO

D ateinarne: IHTDEMU

Offnen I

Applications [ RTA) - Abbrechen |

[ ateitwp: I Realtime
Arguments: I
Command: Igo main

I Load symbols orly for

Poal min [Kb]: ID Pool max [Kb]: ID r Open data
Yeeg size (Mb]: ID Obj dir size: ID

procesz with handle: I

seqment

|

Abbildung 17

Laden der Applikation RTDEMO.RTA.

© 2004 Profimatics GmbH, All rights reserved.
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54 Soft-Scope - [ECAT]
File WView Thread Code Data

Break. Macro  Window Help

=

BX)

Eln0o| @027

{Sof t—Scope (R) Debugger, 6.04 Full Version.

1S Software Inc. (C) 1989-1999 All right=s reserved.
Windows ¥5. 1 Host. REeal-time Soft—Scope Kernel Target.
1Serial No. TENASYS - Single User License.

Loading macro file "sswin. mac"
Loading macro file "sdbwin.mac"

Tmead 2e70 :main.main() - Break

Connected to "Soft—-Scope Kernel w2 .22 (IHNtime ¥2.20) — Pentium (session #1)"
1

1

]
Loading file "P:“Project=“Frofimatic= EtherCAT-Haster DK Demo~ECATRTDEMODebug™l
Attaching "P:“~Projects>~Profimatics>EtherCAT-Haster DK Demo-ECAT-RTDEMO-Debug~RTDI

rocess 2del
* Thread 2e70 :main.main)

5

"FP:~Froj el_:ts\Per imatics~E

B

#20
#21
#22

DESCRIPTION:
Thisz i= the main program module.

*
*
*
*
#24 b
woid main{wvoid)
{

#27 DWORD d¥al:

#28 BOOL  bResult:

#29 WORD wStatus:

#31 printf({"Hello, EtherCAT!n"});
#34 dval = 1;

#35 while(l) {

#37 dVal= dVal << 1:

#38 if (dVal == 0) dVal = 1;
#39 RtSleep(10);
H

#4z2 exit(0);

#33 bResult = EtherCAT Init{"e_init.cab", "ethl" &wStatus):

#36 bResult = EtherCAT LWE(EVALBOARD 32BIT OUTPUT.dVal.diwStatus):

|> |

For Help, press F1 iMU;:lule-rnaln initial |£|ng-,-u;|r|g

[Count=99999 |

A

Abbildung 18  Testen der Applikation RTDEMO.RTA.

© 2004 Profimatics GmbH, All rights reserved.
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6. Anhang

6.1. ECBASIC Interpreter

Der ECBasic Interpreter ist ein kleiner Realtime Basic Interpreter mit einem Interface fur
EtherCAT Devices. Die Demoversion unterstitzt nur Ausgaben auf ein Device.

Unterstiitzte Befehle:

Nr. Befehl Kommentar
1 PRINT

2 INPUT

3 IF

4 THEN

5 GOTO

6 FOR

7 NEXT

8 TO

9 GOSUB

10 RETURN

11 END

12 SLEEP <OS Ticks>

13 TIMESTAMP Prints kernel time in ticks
14 INBYTE Port,var [A..Z]

15 OUTBYTE Port,var [A..Z]

16 ECATOUT Addr,var [A..Z]

17 REM

Variablen: A-Z, Typ: DWORD

© 2004 Profimatics GmbH, All rights reserved.
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6.2. Unterstutzte Netzwerkadapter

Digital DC21040, DC21041, DS21140, DS21143
Lite-On 82¢168 PNIC

Macronix 98713, 98715, 98725 PMAC
ASIX AX88140

Lite-On LC82C115 PNIC-II
ADMtek AN981 Comet

ADMtek Centaur-P

ADMtek Centaur-C

Compex RL100-TX

Xircom Tulip clone

3¢c590 Vortex 10Mbps

3c595 Vortex 100baseTx

3c595 Vortex 100baseT4
3c595 Vortex 100base-Mil
3Com Vortex

3¢c900 Boomerang 10baseT
3¢900 Boomerang 10Mbps Combo
3¢900 Cyclone 10Mbps Combo
3c900B-FL Cyclone 10base-FL
3¢905 Boomerang 100baseTx
3c905 Boomerang 100baseT4
3c905B Cyclone 100baseTx
3c905B Cyclone 10/100/BNC
3c905B-FX Cyclone 100baseFx
3c905C Tornado

3¢980 Cyclone
3cSOHO100-TX Hurricane
3c555 Laptop Hurricane

3c575 Boomerang CardBus
3CCFE575 Cyclone CardBus
3CCFE656 Cyclone CardBus
3c575 series CardBus

3Com Boomerang

Realtek 8139 PCI Ethernet Driver
D-Link Realtek 8139 PCI Ethernet Driver

Intel 21145 Tulip

Intel PCI Pro/100

Intel EtherExpress i82559ER

Intel EtherExpress i82559ib

82542 Gigabit Ethernet Controller

82543GC Gigabit Ethernet Controller (Fiber)
Pro 100 LAN+Modem 56 Cardbus Il
82543GC Gigabit Ethernet Driver (Copper)
82544EI Gigabit Ethernet Driver (Copper)
82544EI Gigabit Ethernet Driver (Fiber)

© 2004 Profimatics GmbH, All rights reserved. Seite 17
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82544GC Gigabit Ethernet Driver (Copper)
82544GC Gigabit Ethernet Driver (LOM)
82540EM Gigabit Ethernet Driver
82545EM Gigabit Ethernet Driver (Copper)
82546EB Gigabit Ethernet Driver (Copper)
82545EM Gigabit Ethernet Driver (Fiber)
82546EB Gigabit Ethernet Driver (Fiber)
82540EM Gigabit Ethernet Driver (LOM)
Intel 82801BD PRO/100 VE (LOM)

Intel 82801BA/BAM/CA/CAM Ethernet Controller

Intel 82551QM Ethernet Controller

Intel 82559ER

Intel 82559 Ethernet Controller

Intel 82559 InBusiness 10/100

Intel 82801CAM (ICH3) PRO/100 VE (LOM)

Intel 82801CAM (ICH3) PRO/100 VE Ethernet

Intel 82801CAM (ICH3) PRO/100 VM (LOM)
Intel 82801CAM (ICH3) PRO/100 VM

Intel 82801CAM (ICH3) PRO/100 VM (KM)
Intel 82801BD PRO/100 VE (LOM)

Intel 82801BD PRO/100 VE (CNR)

Intel 82801BD PRO/100 VM (LOM)

Intel 82801BD PRO/100 VM (CNR)

Intel 82801BD PRO/100 VE (MOB)

Intel 82801BD PRO/100 VM (MOB)

Intel EtherExpress PRO/100 S Server Adapter

Intel EtherExpress PRO/100 Server Adapter
Intel EtherExpress PRO/100 Server Adapter
Intel 82801E Ethernet Controller

6.3. Links

www.beckhoff.com
www.ethercat.org
www.tenasys.com
www.profimatics.de

6.4. Trademarks

INtime, iIRMX, iRMX For Windows are registered trademarks of TenAsys Inc.

Microsoft, MS und MS-DOS are registered trademarks, Windows are registered

trademarks of Microsoft Corporation.

EtherCAT ® is a registered trademark and patented technology, licensed by Beckhoff

Automation GmbH, Germany

All other trademarks and copyrights are the property of their respective owners.
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