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PREFACE

This manual explains how to use the Horner APG HSyCon software product.

Copyright © 2001 Horner APG, LLC., 640 North Sherman Drive, Indianapolis, Indiana 46201-3899. All rights
reserved. No part of this publication may be reproduced, transmitted, transcribed, stored in a retrieval
system, or translated into any language or computer language, in any form by any means, electronic,
mechanical, magnetic, optical, chemical, manual or otherwise, without the prior agreement and written
permission of Horner APG, LLC.

Information in this document is subject to change without notice and does not represent a commitment on
the part of Horner APG, LLC.

Windows 95™, Windows 98™, and Windows NT® are registered trademarks of Microsoft
Corporation.
DeviceNet is a trademark of Open DeviceNet Vendors Association (ODVA).

Profibus is a trademark of Siemens.
Cscape, CsCAN, and SmartStack are trademarks of Horner APG, LLC.

For user manual updates and technical support contact :

Horner APG (USA) Horner APG (Europe)
Technical Support (317) 916-4274 Technical Support +353-21-4321266
web-site www.horner-apg.com. web-site www.horner-apg.com

LIMITED WARRANTY AND LIMITATION OF LIABILITY

Horner APG, LLC. ("HE-APG") warrants to the original purchaser that the Operator Station manufactured by HE is free from defects
in material and workmanship under normal use and service. The obligation of HE-APG under this warranty shall be limited to the
repair or exchange of any part or parts which may prove defective under normal use and service within two (2) years from the date
of manufacture or eighteen (18) months from the date of installation by the original purchaser whichever occurs first, such defect to
be disclosed to the satisfaction of HE-APG after examination by HE-APG of the allegedly defective part or parts. THIS WARRANTY
IS EXPRESSLY IN LIEU OF ALL OTHER WARRANTIES EXPRESSED OR IMPLIED INCLUDING THE WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR USE AND OF ALL OTHER OBLIGATIONS OR LIABILITIES AND HE-APG NEITHER
ASSUMES, NOR AUTHORIZES ANY OTHER PERSON TO ASSUME FOR HE-APG, ANY OTHER LIABILITY IN CONNECTION
WITH THE SALE OF THE Operator Station. THIS WARRANTY SHALL NOT APPLY TO THE Operator Station OR ANY PART
THEREOF WHICH HAS BEEN SUBJECT TO ACCIDENT, NEGLIGENCE, ALTERATION, ABUSE, OR MISUSE. HE MAKES NO
WARRANTY WHATSOEVER IN RESPECT TO ACCESSORIES OR PARTS NOT SUPPLIED BY HE. THE TERM "ORIGINAL
PURCHASER", AS USED IN THIS WARRANTY, SHALL BE DEEMED TO MEAN THAT PERSON FOR WHOM THE Operator
Station IS ORIGINALLY INSTALLED. THIS WARRANTY SHALL APPLY ONLY WITHIN THE BOUNDARIES OF THE
CONTINENTAL UNITED STATES.

In no event, whether as a result of breach of contract, warranty, tort (including negligence) or otherwise, shall HE-APG or its
suppliers be liable of any special, consequential, incidental or penal damages including, but not limited to, loss of profit or revenues,
loss of use of the products or any associated equipment, damage to associated equipment, cost of capital, cost of substitute
products, facilities, services or replacement power, down time costs, or claims of original purchaser's customers for such damages.

PAGE 2 of 111 EO 09-0009

© Horner APG.This drawing is the property of Horner APG. and shall not be disclosed or reproduced except as specifically authorised.



PREFACE

CANopen Smartstack Manual

MANO0576-03-En

List of Revisions

Index | Date Version Chapter | Revision
20-Feb-03 |01 All Initial release.
PAGE 3 of 111 EO 09-0009

© Horner APG.This drawing is the property of Horner APG. and shall not be disclosed or reproduced except as specifically authorised.




PREFACE CANopen Smartstack Manual MANO0576-03-En

TABLE OF CONTENTS

PREFACE ...ttt ettt h oo bkt e bt eeR et e bt e e b et e e R et e ae e e e bt nanean 2
LIMITED WARRANTY AND LIMITATION OF LIABILITY ..ot 2
CHAPTER 1: INTRODUGTION ...ttt ettt ettt e et e et e e s eeeeameeesmeeeeaneeeenneeesseeesnseeeseeeenneeannns 7
1.1 RS Tel o] o1 PSPPI 7
1.2 T 10T [T o) o SRS 7
1.3 Installing and Removing a SmartStack Module ..............cooiiiiii e 7
Removing SmartStack MOAUIES............uiiiii e 8
1.4 Installation of the COM module in @an OCS/TIU .......ooooiiiiiiiiie e 9
1.5 107 NN (@] oT=Y T NN = ] o RSO PUTR 10
1.6 Communication Profile, Device Profile and Device TYPE ......ccccvvieeiieeiiiiiiieeee e 10
1.6.1  Communication Profile 307 ..........ooiiiiiiiiei e 10
1.6.2  NMT State Machine (State Diagram)...........eeeeiiiiiiiiiee e 10
1.6.3 Communication Characteristics in the different NMT States ..., 12
CHAPTER 2: HSYCON INSTALLATION ...ttt ettt e etee e seee st e e st eeeeeeseeeesneeesneeeaneeeesnneeenneeeaneeans 13
21 SyStEM REQUIMMENES ...t e e et e e e snee e 13
2.2 SyStEM INSTAIALION .....eoiiee e 13
23 Installation of the System Configurator HSYCon.............ooiiiiiiiii e 13
24 I Ter=T 0 ] o T PP PRP 14
25 Scope of functions of the basic version (unlicensed) Fieldbus Modules ...........ccccoccoeeiiiiennnne 15
CHAPTER 3: GETTING STARTED — CONFIGURATION. ...ttt e 17
3.1 Overview of CommUNICAtION TYPES ....ceoiiiiiieiiiiiie et e eneae e e s aneeee s 17
3.2 Configuration of a SmartStack CANOpen Master PDO Telegram to any CANOpen Slave...... 17
3.3 Configuration of a SmartStack CANOpen Slave to any CANOpen Master...........cccccvveveeeeennn. 18
3.4 Configuration for SDO ComMmMUNICALION.........coiiiiiiiiiiiiiiiie e e e a e 19
3.5 Configuration of a SmartStack CANopen Node to any CANopen Master (SDO)..........ccceeeene 20
3.6 Configuration of a SmartStack CANopen Master to any CAN Device for Send/Receive
LUE=T AT o F= 1T a1 A (©F A AN ) USSR 21
3.7 Configuration of a SmartStack CANopen Node to any CAN Device for Send/Receive
LR AT o F= 1T a1 (OF A AN ) PP PSP PRSTII 22
CHAPTER 4: CONFIGURATION OF CANOPEN WITH HSYCON ......ccoiiiiiiiieiiie e 24
4.1 Setting up the CANOpPen Configuration .............couiiiiiiiiiiiiie e 24
4.2 EDS filES ettt bbbt bt ea b e bt e e be e e s be e e naneenreeaa 24
4.3 INSEI MBS ...ttt et e bt et nr e 24
4.4 Master CoNfiQUIAtioN ............uuiiiiie e e e e e e e e e e e e e s ae e e e e e e e easnreees 25
4.5 REPIACE MASTET ...t e et e e e e e e st e e e e e e e e st ateeeeee e nnnreees 26
4.6 T TST=Y o 1L Yo [ 26
4.7 I\ [oTe Lo @Fo] o1 T 0] =1 1] o PRSP 28
4.8 Overview of Node Configuration ..............eeiiiiiiiii e 30
4.9 Device Profile and DEVICE TYPE ... ..uiiiiiiiiie ittt 30
4.10 Process Data Configuration - Selection of PDO ... 30
4.11 PDO Communication Parameter (PDO CharacteristiC) ..........ccevviiiiiiiiiiiiiiiie e 31
4.12 Receive PDO CharacteriStiCs ..........uuiiiiiiiiii ittt e e e 32
413 Creating RECEIVE PDOS ........oo ettt ettt e e et e e e e st e e e e sntaeeeeantaeeeeanraeeens 32
4.14 Transmit PDO CharacCteriStiCS .........oiouiiiiiiiiiie ettt e e e e e e sneeees 33
4.15 Creating TransSMIt PDOS ...t e e e e et e e e e e e e s e ensaraeeeaaeeennns 34
4.16 PDO Contents Mapping - Arrange @ PDO .........ccuuiiiiiiie ettt a e 35
4.17 (N[ To [ = ToTo) (U o H U RS 36
4.18 Node supervision - Nodeguarding and Lifeguarding ............ccccciiiiiiiiiiiiie e 37
4.19 ODbjJect CONFIGUIALION ...ttt e st e e e et e e e s seeeeeas 37
4.20 L@ O @ oY (O SS 38
4.21 OPC User Defined ODJECES .......ueiiiiiiiiieiie ettt ee e 38
4.22 [T 0] =TT N (o o = S 38
PAGE 4 of 111 EO 09-0009

© Horner APG.This drawing is the property of Horner APG. and shall not be disclosed or reproduced except as specifically authorised.



PREFACE CANopen Smartstack Manual MANO0576-03-En

CHAPTER 5: SETTINGS ...ttt e e e sttt e e e ettt e e e sttt e e e e beeeeeesteeeeanbeeeeeanbeeeennreeeeenees 41
5.1 DEVICE ASSIGNIMENT ...coiiiiiiie e e e e e e e et e e e e e e e e et e e e e e e e e s santaseeeeaeeeesrnreees 41
5.2 1@ Y IS 1= 4 I 1Y SRS 41
5.3 LU == T 41 (= SR 42
5.4 CANOPEN MASTET ...ttt e e e ea et e e e eab et e e e sabae e e e abbe e e e sneeeeeeaeeeeeans 43
5.5 = TS (=T A ST= 1] T SRR PRP 43
5.6 AAAreSSING MOAE ...t e e e e e s 45
5.7 L€1(o] o F=] IS T=1 11T [ PO UPPPPPPPUPPPR 45
5.8 CANOPEN NOGE ...ttt ettt e e e e e e et e e e e e e s e etb e e e e e aeeesesssbeeeeaeaeanns 46
5.9 [\ oTe LIS = x ] o SRS 46
5.10 o] =To1 0 g1 {0) 5 4 g = 110 o SRS 47
5.11 o 1 o RSSO 47
5.12 [T oo 10 E= o =T TSRS 47
5.13 1= QO o (o] o 1 PSPPI 48

CHAPTER 6: ONLINE FUNCTIONS ..ottt ettt e e et e e e e ab e e e et ee e e e e nbaeeennees 50
6.1 T 10T [T o) o SR 50
6.2 Downloading the Configuration ..............eoii e 50
6.3 FIirmware DOWNIOAA .......ooo ettt e e e e e e e e e e e e e e e e e e e e e e e e e eeneees 51
6.4 FIrMWare / RESEL ... it e e e e e e e e e e e e nnneees 51
6.5 Start/Stop CoOMMUNICALION ..........uiiiiiiii e e e e e e e et are e e e e e e eaans 52
6.6 DiagnostiC FUNCLIONS ...t e e e e e e et e e e e e e e eanneeees 52
6.7 N T SRS 53
6.8 Debugmode (CANOPEN).........ieiieiee ettt e e e e e e e e e e e e e e se b a e e e eaeeseesaasbsseeeaaesaaanns 53
6.9 The DEDUGWINAOW .......uiiiiiiiiei i e et e e e e e e st e e e e e e e e s sab e s aeeeaeeeeeansrnseeaeens 53
6.10 CANopen Node specific DIagnOSHIC ........c..uvviiiiieeiicceeee e e e e e e e e 54
6.11 EMErgency TEIEGIramMS .....cooouiiiii ettt e e et e e e ee e e s annee e e e nnees 56
6.12 GIobal State Field..........cocueiiiiiiiiie et e et e s e e e e e abraeaeaa 56
6.13 Extended Device DiagnOSHiC .......ooueiiiiiiiiie e 58
6.14 User Data TranSer. ... ..o et e e e e e e e e e e e e e e eneneees 58
6.15 7@ 21 o g1 (o T 59
6.16 Read Objects (SDO UPIOAA).......oouuiiiiiiiiie ettt 60
6.17 Write Object (SDO DOWNIOAA) .....ccciiiiiieeiiiiiee it eeieee ettt e et e e s e e e s e e e snneaeeesennaeeesenneeeas 60
6.18 MESSAGE MONILON ...ttt e e e e e et e e e e e e e e e snnbeeeeeeeeeennneeees 60
6.19 Message Monitor for USIiNG LSS/LIMT ......oooii it a e e 61
6.20 Message Monitor for Sending or Receiving Transparent CAN Telegrams............ccccccccevennneee. 69
6.21 Message Monitor for Sending CAN Telegrams (transparent)............cccccceeveeeiiiicciieeee e 69
6.22 Message Monitor for Receiving CAN Telegrams (transparent) ..........occcceeeiiieeiniee e 70

CHAPTER 7: FILE, PRINT, EDIT, EXPORT AND VIEW ...ttt ettt 74
71 il ettt e e — e e e e e b — e e e e e b —e e e e e baeeeeatreeearbeeeeaanreeaeennnes 74
7228 St N © I o = o USSP 74
712 SAVE @NA SAVE AS... ittt e oottt e e e e e e e ———eeeae e e e e e n—eeeeeaeeeaa e nneeneeeaaann 74
200 0 T 7 (o T SRRSO PRERT 74
7.2 e ] SRR 74
7.3 (0o i LU T 110} o T R 75
A B T B 1 = 1V = q o T o SRR 75
A I O A o qo o]y PRSP PPOPPRPR 75
7.3.2.1 Description of the Parameter Settings ..........cooviiiiiiiiiiiiic e 76
7.3.2.2 Description of the Parameter DataType........coovviiiiiiiiiiiiiiiee e 76
7.3.2.3 Description of the Parameter DataPosition.............ocueiiiiiiiiii e 76
7.3.2.4 Example Of @ CSV il ...ttt st e e 77
7.4 o [ O PRSPPI 78
7.41 L0101 A 0o )V AR= 1 Lo I = T (= SRS 78
A I T 1Y (PSSO 79
A 3G T (=Y o] = o R 79
7.5 View of the ConfIQUration ...........cc.uiii i e e e e ee e e s 79
7.51 [TV o 1= o) PR 79

PAGE 5 of 111 EO 09-0009

© Horner APG.This drawing is the property of Horner APG. and shall not be disclosed or reproduced except as specifically authorised.



PREFACE CANopen Smartstack Manual MANO0576-03-En

AT o [ | (=Y 1= o = RPN 80
4 TR T 1 T - o) [ PRSPPI 80
T.5.4  SDO TADIE.....c ettt e et e e e et e e e e e e e e et e e e e et e e e e e et aeeeeataeeeeabaeeeeaaraeaaans 81
7.6 VIEW MENU SYCOMN ...ttt e ettt e e ettt e e s ae et e e sanbe e e e e anbneeeesnneeeas 82
7.6.1  LOGICAl NEtWOIK VIBW ...ttt et e et e e e s naee e e e e aneeeean 82
207 o To | o Y- 1 PRSP 82
T.68.3  StAtUS Bar ...ttt e e e e e e et e e e e e e e e e —eeteeaaeeaaaanneeneeeaeann 82
CHAPTER 8: ERROR CODES .......oooiiiiiiie ettt ettt et e e et ee e e e st e e e e s tte e e e asteaeeaanteeeeanseeeeenees 84
8.1 CIF Serial Driver Error NUMDBErs (=20 .. =71) coooueieee ettt 84
9.1 Extended Device DiagnostiC MASEr ..........coii i 85
9.1.1  PLC_TASK CommMON Vari@bIES ........cooiiiiiiiieee ettt a e 85
9.1.2  CAN_TASK Common Vari@bles...........cooocuiiiiiiie ettt e e ea e e 86
9.1.3 CAN_TASK Node RUNNING State.........ccuriiiiiieei et e e 87
9.1.4  CAN_TASK CommuUNICAtION EITOT ......coiiiiiiiiiiiiiie ettt 87
1S 20t T T 8 11T 7Y PSSP 88
9.1.5.1 CAN_TASK Nodeguard INPUIQUEUE ...........coiiiiiiiiiiiiii et 88
9.1.5.2 CAN_TASK Management INPUIQUEUE .........ooiiiiii et e e e e e e e 88
9.1.5.3 CAN_TASK Emergency INPUIQUEUE ...........ooiiiii i e e e e e e 89
9.1.5.4 CAN_TASK Transmit QUEUE ......ccoieiiiiiiiiiiii et e et e e e e e e e et e e e e e e e e e e e annnaeeeeaeaeaanns 89
9.1.6 CAN_TASK CMS DOMAIN SEIVICES ...ttt ettt e e e e e et reeeaaa e 89
9.1.7  CAN_TASK TimMEOUL COUNTET .....eeeiiiiiiiiieeeee ettt e e e e e e e e et re e e e e e e e eans 90
9.1.8 CAN_TASK NOAE INit COUNTET ...t e e e e e 91
9.2 Extended Device Diagnostic NOGE .........ouviiiiiiiiiiiieeee et e a e e 92
9.21  PCL_TASK CommMON Vari@bIES ......cccoiiiiiiiiiiiee ettt ettt a e e e e e an e e e e 92
9.2.2 COS_TASK CommON Vari@bIES ..........occuiiiiiiiee ettt e e e e e e st aneeaaa e an 92
9.2.3 COS_TASK User CommMUNICAtION ........coiiiiiiiiiiiee ittt st snee e e s snreee e 94
9.24 COS_TASK Node ManagemeNnt ..........ccoiieiiiiiiiiieiiiiiee ettt ettt e a e e e s aneeee s 95
9.2.5  COS_TASK PDO TranS eI .....ccuveiieiiiiii ettt ettt e st e e e et ae e e s e e e seasseeesennreeeas 96
9.2.6  COS_TASK SDO TranS eI ...cccicuieiieiiiiiee ettt ettt e s ee e e st e e e ssse e e e sessaeeesnssaeeesansseeesanseeeess 96
9.2.7  COS_TASK ODbjeCt DICHONAIY.....ccciiceeiiieiciiiii it e ettt e ettt e e e e e e s s e e s snseeeessnseeessnnnaees 98
9.2.8 COS_TASK RECEIVE QUEBUE ......oiiiiiiiieiiiiiee ettt e e e e e ee e e e e e e e e s neeeeeaaeeesaannnaneeeaaeaeaanns 98
9.2.9 COS_TASK TransSmit QUEUE ........ccuueiieiiiiieeeitiieeesteeeeeettee e e setteeeesssteeeesssteeeesantaeeesantaeeesansseeeeans 98
9.3 COB-ID (Predefined ConneCtioN SEt) .........ouiiiiiiieiiiiiie et 99
9.4 10 o] [=To1 Al B o1 (o] 0 T- 1 VPP 100
9.4.1  Object Name and ODbJECt COUE ........coviiuiiiiiiiiee et e e e e 100
9.4.2  Object Dictionary Data TYPES ...ceeieiiiiiiciiiiiee ettt e e e e e e e e e e e e e e e e arereaaaeaean 101
9.4.3  Object Dictionary Profile...........c.eiii e 102
9.5 Communication Profile, Device Profile and Device TYPE ......coocveviiiiiiiiiiiiiieeeiee e 105
9.5.1 Communication Profile 307 ........ooiiiiiiieie e e e e e e e e e e e e e 105
9.5.2  Device Profile 401 - Device Profile for /O ModUIES..........ooiiieiiiiiiiee e 105
9.5.3  Device Profile 402 - Device Profile fOr DIVES ...........ueiiiiiieiieeee e 106
9.5.4  Device Profile 406 - Device Profile for ENCOdEr..........coooi e 106
9.6 BT Y =T o] o] g o 1Y, =1 1 o o R UUPRRRPI 107
9.7 NMT State Machine (State Diagram)..........cocueiieiiiiiieiiiiee e e e e e seeae e snneeee s 107
9.7.1  Communication Characteristics in the different NMT States ...........ccccceiviiiii i, 108
9.8 LSS/LIMT SEIVICES ..eeeeiitiiie ittt ettt ettt ettt e ettt e e e ettt e e e s aate e e e s anteeeeeanteeeeeanteeaeeanneeeens 109
9.9 EMErgency TEIEGIaMS .........uuiiiiiiie et e et e e e e e e st e e e e e e e s ssnrreeeeaaaeeeanns 109
9.10 Emergency Telegram Error COAES ........uuriiiiiiiiiiiiee ettt ea e 109
CHAPTER 10: GLOSSARY ..ottt ettt ettt e sttt e e e st e e e e et e e e e eat e e e e e sabaeeeeanbaeeessbseeessasseeesnseneaeans 111
PAGE 6 of 111 EO 09-0009

© Horner APG.This drawing is the property of Horner APG. and shall not be disclosed or reproduced except as specifically authorised.



CH. 1: INTRODUCTION CANopen Smartstack Manual MANO0576-03-En

CHAPTER 1: INTRODUCTION

1.1 Scope

This manual is intended to give the user enough information to configure an OCS/RCS/TIU with a
SmartStack COM Module correctly. It does not provide detailed information of the theory behind the
fieldbus protocols. HSyCon, is an easy-to-use Windows™-based configuration package for use with the
SmartStack COM range of fieldbus modules. The software user’s guide is contained in this manual.
Cscape and Cbreeze are also easy-to-use Windows™-based configuration packages for use with the
OCS/RCS and TIU platforms respectively.

A basic level of understanding of Microsoft Windows technology and operation is assumed. The manual
assumes that the user is familiar with Windows 95, Windows 98 or Windows NT.

1.2 Introduction

The Fieldbus Smartstack module range adds a range of Master or Slave capable fieldbus protocols to the
OCS/RCS and TIU families. These modules are self-contained units which provide access to the fieldbus
network via a dual port ram interface on the SmartStack backplane. They are simple install and
configure, requiring only three stages to get them operational, these are :

1. Physical installation and connection.
2. Configuration of the fieldbus interface.
3. Configuration of Cscape / Cbreeze to map the fieldbus data.

The system is comprised of two separate software functions, the fieldbus interface software running
independently in the COM module and the OCS/TIU firmware running in the main module. Data and
commands are exchanged via a dual port ram interface. The configuration of the COM module is via the
RS232 serial port on the module. For correct operation the number of registers assigned in the OCS
must match the number required by the Master or Slave module configuration.

The Smartstack module should be configured with the OCS/TIU first as otherwise it will be held in reset
and cannot be configured.

1.3 Installing and Removing a SmartStack Module

The following section describes how to install and remove a SmartStack Module.

Caution: To function properly and avoid possible damage, do not install more than four Smart
Stack™ Modules per OCS / RCS or TIU.
Do not attempt to install or remove a SmartStack module with the power on.

Installing SmartStack Modules

1. Hook the tabs. Each SmartStack Module has two tabs that fit into slots located on the OCS. (The
slots on the OCS are located on the back cover.)

2. Press the SmartStack Module into the “locked” position, making sure to align the SmartStack Module
fasteners with the SmartStack receptacles on the OCS.
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Removing SmartStack Modules

1. Using a flathead screwdriver, lever up the end of the SmartStack Module (opposite end to tabs) and
swing the module out.

2. Lift out the tabs of the module.

SmartStack Tab Fastener

Mating Pins

OCS Back Cover

Figure 2.1 — Installing a SmartStack Module in an OCS
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1.4 Installation of the COM module in an OCS/TIU

The SmartStack COM range are installed in a similar way to any other SmartStack module, however, the
user should be aware that while the Auto Config function will report the presence of the module it cannot
assign the amount of 1/0 required, the user must do this manually. To configure the amount of 1/0
required use the Controller > I/O Configure menu. If the Com module is on a base then double click the
left mouse button on the relevant base and then double click again on the Module config button. The
following menu allows the configuration of the module :

E Module Configuration x| x|

r [/0 Map Module Setup I

Start SYCOM Config Toal x3

— Inputs

Starting Feo: IZ.-“-‘-.IEIEI‘I Mumber Regs: |E4

— Outputs

Starting Bed: I&/""J'\"g':":I1 Humber Regs: Iqu

ITI Cancel Apply | J

Figure 1.1: SmartStack COM Module Configuration in Cscape / Cbreeze.

Select the Module Configuration tab and enter the register types and number required. Click OK to close
the windows and download the configuration to the OCS /TIU. For further details of configuring OCS /TIU
units please see the relevant module user manual.
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1.5 CANOpen Network

CAN is an acronym for Controller Area Network. The CAN specification describes the physical interface,
the telegram structure and the secure transmission of a CAN telegram. It describes the transmission and
the reception of telegrams. The CAN telegram consists (simplified) of a telegram identifier and 0 to 8
bytes of data. The meaning of the telegram identifier and of the max. 8 bytes of user data is not
described, e.g. it does not say anything about the application layer.

CANopen is an open standard protocol based on CAN. It specifies the meaning of the telegram
identifiers and of the 0 to 8 bytes of user data. It is a standard application layer defined by the CIA (CAN
In Automation) specification DS 301.

CANopen is network concept and determines what data and what services are to be transmitted the
meaning of the data for the individual device classes. It provides functions for the network initialization,
guarding and configuration. It is a very flexible protocol.

A CANopen device can be described generally as being composed of three components:
communication, objects and application.

Component Description

. Communication The communication unit contains the mechanism for the transport of data
according to the CANopen specification over CAN.

. Object dictionary The object dictionary is the connection between the application unit and
the communication unit. It contains configuration data and device
information. All entries have an object index (index) and a subindex.

. Application The application unit describes the function of the CANopen device.

Table 1: Components of the CANopen Device Model

1.6 Communication Profile, Device Profile and Device Type

The Communication Profile DS 301 specifies how to communicate. The Device Profiles DS 401xx
specify, what is communicated :

Device Profile Description

301 Common communication profile according to DS301
401 Device profile for I/O modules

402 Device profile for drives

406 Device profile for encoder

Table 1: Device Profile and Device Type

1.6.1 Communication Profile 301

The communication profile DS 301 is a common profile. It is the basis of CANopen communication and
lays down how the devices communicate on the CANopen network.

1.6.2 NMT State Machine (State Diagram)

NMT stands for Network Management. This state machine defines and controls the CANOpen fieldbus
states, the following diagram shows the possible states of a CANopen Node.
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Power ON or Hardware Reset

i-.

Initialization

2
11_
J4 | Pre-operational ] >
13 A
-~
3 |4
12 Operational

Figure 1: NMT-State Machine

Number Meaning
1 At Power on the initialisation state is entered autonomously
2 Initialisation finished -enter PRE_OPERATIONAL automatically
3,6 Start_Remote_Node indication
4,7 Enter PRE-OPERATIONAL _State indication
5,8 Stop_Remote_Node indication
9,10, 11 Reset_Node indication
12, 13, 14 | Reset_Communication indication

Table 2: Description NMT-State Machine
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1.6.3 Communication Characteristics in the different NMT States

The following table shows the possible communication in the respective NMT states.

Communication | Initialization | Pre-Operational Operational Stopped
PDO .

SDO . .

SYNC . .

Time Stamp . .

EMCY . .

BootUp .

NMT . . .

Table 3: Communication in the different NMT States
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CHAPTER 2: HSYCON INSTALLATION

21 System Requirments

o PC with 486-, Pentium processor or higher.
e Windows 95/98/ME, Windows NT/2000/XP.
e Free disk space: 30 - 80 Mbyte.

e CD ROM drive.

e RAM: min. 16 Mbyte.

e Graphic resolution: min. 800 x 600 pixel.

o Windows 95: Service Pack 1 or higher.

o Windows NT: Service Pack 3 or higher.

e Keyboard and Mouse.

2.2 System Installation

It is recommended that all application programs on the system are closed before installation begins.
Insert the CD in the local CD ROM drive. The installation program will start by itself (if Autostart is
enabled). Otherwise change into the root directory on the CD and start Autorun.exe (Autostart disabled).

Note: Administrator privileges are required on Windows NT/2000/XP systems for installation!

The installation program asks for the components to install. Answer these questions with Yes or No. Tick
‘No’ for the OPC Server function, it is not included with this installation pack.

Figure 1: Selection for the Installation of the licensed System Configurator (without OPC)

2.3 Installation of the System Configurator HSyCon

During the installation the user name, company name and license code must be entered. Otherwise the
HSystem Configurator will only work in basic version mode. In this case, all functions are available, but
the configuration is limited to two devices on the network, this is usually sufficient for Slave devices.

Follow the instructions of the installation program by selecting the fieldbus system to be installed and
answer all the questions with OK or NEXT.
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£ System Installation - Program Regizstration |

ATTEMTIOM:

Fleasze enter the licenze code fram your CO.

M amne IEnter your hame here

Compaty |Enter wour company narne here
Address |

City, State, Zip |

Country I

License code |D1 234BETA9ABCDEA

Back | ok |

Figure 2: Enter the Name, the Company Name and the Licensecode

Note: The License code 0123456789ABCDEEF is not a valid code and is only used for explanation
purpose, the code is case sensitive.

It is necessary to fill in the Name,Company Name and License code fields, the rest are optional.

The installation program copies the program files, GSD or EDS files and Bitmaps to the PC. Finally the
following files are entered in the system Registry.

e System DLLs

e The application

24 Licensing

This section describes the steps required to license the System Configurator for an already installed basic
version of the System Configurator. To license the System Configurator during installation was described
above.

Start HsyCon. Select the menu Help > Licensing. The licensing window will open. Listed in the table in
the middle are the fieldbus modules that were already selected during the installation. If the required
fieldbus is not in the table then select it from the upper table by double clicking on it or by select and Add.
Enter the name and the company name. Select the button Enter License Code. The following windows
appear. Enter the 16 digits of the license code.

Note: License codes with less than 16 digits can only be entered during the installation. In this case
uninstall the System Configurator first and then restart the installation and enter the code. Also the
System Configurator (license code with less than 16 digits) expects a license in the device. This will
already be in all Horner SmartStack Master and Slave modules.
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Licenszing |
— Licenzee |nformation 0k
M arme IEnter oL MarTE
LCancel |
Company IEnter YOUl COMpany name
Add Enter add :
e I MLt adeless Enter License Code... |
City, State, Zip Enter city, state, zip
I Erint Order Form... |
Country IEnter your courtnyg

— Licensing of the heldbus systems

Mat licenzed

Module [+/ersion |Date -
&5 2. 6.7.0 15/05/2001

DEYMet 2 6.7.0 150542001 - |
License ordered

Module [\ersion |D ate -

Add
Canopen 2,6.8.2 2640742001
lI Delete |

Licenze prezented
Module |‘-.-’ersiu:un |D ake -

Figure 3: Enter the License Code
Note: The license code showed above is an invalid license code and is only used for explanation.
Once the license code has been entered select the OK button. The code is verified. If the license code is

valid HSyCon will display text stating that it requires to be restarted to activate the license. If the license
code is invalid the following window appears.

Conment |

@ License code is invalid.

Figure 4: Note license code is invalid

In this case check :
o the license code is entered properly (it is case sensitive).

25 Scope of functions of the basic version (unlicensed) Fieldbus Modules

The basic version and unlicensed fieldbus modules have the following functionality:

o Full functionality for configuring up to two devices (slaves). For configuration of a Horner SmartStack
COM Slave device this is enough.

o All diagnostic functions
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e Open and download of an existing configuration file. If the configuration file has more than two
devices, a modification of this configuration is not possible.
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CHAPTER 3: GETTING STARTED - CONFIGURATION

3.1

Overview of Communication Types

The CANOpen communication protocol supports several different communication objects, Table 2 below
shows some of the options supported by the Horner COM/COS SmartStack modules :

3.2

Communication
o PDO (CANopen)
e SDO (CANopen)
¢ Send/Receive Transparent(CAN)

Table 4: Overview of CANopen Communication Types

Configuration of a SmartStack CANOpen Master PDO Telegram to any CANOpen Slave

The following describes the steps to configure a SmartStack CANOpen Master PDO Telegram to any
CANOpen Slave :

Action
Create a new project

Menu in the System Configurator
File > New > CANopen

Copy EDS file of CANopen Node, if Node is not  File > Copy EDS

available yet
Select SmartStack CANopen Master

Insert > Master

Select CANopen Node and set Node address Insert > Node

Set PDO
Set Offset address (*1)
Set Bus Parameter

Left mouse click on the Node, then
Settings > Node Configuration
Left mouse click on the Master, then
Settings > Bus Parameter

Set Device Assignment, if no automatic Left mouse click on the Master, then

assignment has occurred

Save project

Download

Live List

Start Debugger

Device Diagnostic

Stop Debugger
Global Diagnostic

Settings > Device Assignment
File > Save

Left mouse click on the Master, then
Online > Download

Left mouse click on the Master, then
Online > Live List

Left mouse click on the Master, then
Online > Start Debug Mode

Left mouse click on the Node, then
Online > Device Diagnostic
Online > Stop Debug Mode

Left mouse click on the Master, then
Online > Global State Field

Transfer user data: Send data, Receive data Left mouse click on the Master, then

Online > I/O Monitor

Table 3. Configuration of SmartStack CANOpen Master PDO to any CANOpen Slave.
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3.3 Configuration of a SmartStack CANOpen Slave to any CANOpen Master

The following table describes the steps to configure a PDO telegram for a SmartStack CANOpen Slave to

any CANOpen Master :

Action
o Create a new project
e Select SmartStack CANopen Master (*1)

o Select SmartStack CANopen Node and
set Node address

e Set Bus Parameter

e Set Device Assignment, if no automatic
assignment has occurred

e Save project
e Download

e PDO diagnostic

e Transfer user data: Send data, Receive
data

Menu in the System Configurator
File > New > CANopen

Insert > Master

Insert > Node

Left mouse click on the Master, then
Settings > Bus Parameter

Left mouse click on the Node, then
Settings > Device Assignment
File > Save

Left mouse click on the Node, then
Online > Download

Left mouse click on the Node, then

Online > Extended Device Diagnostic > COS_TASK
PDO Transfer

Left mouse click on the Master, then
Online > I/0 Monitor

Table 4. Configuration of SmartStack CANOpen Slave PDO to any CANOpen Master.

Note: The SmartStack CANopen Node is configured via the CANopen Bus by means of an SDO
download from a configuration master. Without a configuration master the SmartStack CANopen
Node provides two send and two receive-PDOs with a default mapping for the communication.

Note (*1): Insert a SmartStack CANopen Master to the configuration. It serves as a dummy and does not

have to agree with the connected Master.
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3.4 Configuration for SDO Communication

The following table describes the steps to configure a Smartstack CANopen Master to any CANopen
Node for SDO communication:

Action Menu in the System Configurator
. Create a new project File > New > CANopen

. Copy EDS file of CANopen File > Copy EDS
Node, if Node is not available
yet

. Select SmartStack CANopen Insert > Master
Master

. Select CANopen Node and Insert > Node
set Node address

° Set Bus Parameter Left mouse click on the Master, then
Settings > Bus Parameter
. Set Device Assignment, if no Left mouse click on the Master, then

automatic assignment has Settings > Device Assignment

occurred
. Save project File > Save
° Download Left mouse click on the Master, then
Online > Download
. Live List Left mouse click on the Master, then
Online > Live List
° Transfer user data: Left mouse click on the Node, then
Read objects Online > Read Objects
Write objects Online > Write Objects

Table 5: Smartstack master to slave SDO Configuration steps

Note (*1): If connecting to anything other than a Horner Slave then see the Slave manual for
configuration help.
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3.5

Configuration of a SmartStack CANopen Node to any CANopen Master (SDO)

The following table describes the steps to configure a SmartStack CANopen Node to any CANopen
Master for SDO communication :

Action
Create a new project

Select SmartStack CANopen
Master (*1)

Select SmartStack CANopen
Node and set Node address

Set Bus Parameter

Set Device Assignment, if no
automatic assignment has
occurred

Save project
Download

SDO Diagnostic
Transfer user data:

Read objects
Write objects

Menu in the System Configurator
File > New > CANopen
Insert > Master

Insert > Node

Left mouse click on the Master, then
Settings > Bus Parameter

Left mouse click on the Node, then
Settings > Device Assignment

File > Save

Left mouse click on the Node, then
Online > Download

Left mouse click on the Node, then

Online > Extended Device Diagnostic

Left mouse click on the Node, then
Online > Message Monitor

Table 5: Configuration of a SmartStack CANopen Node to any CANopen Master (SDO)

Note (*1): Insert a SmartStack CANopen Master to the configuration. It serves as a dummy and does
not have to agree with the connected Master.
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3.6 Configuration of a SmartStack CANopen Master to any CAN Device for Send/Receive
transparent (CAN)

The following table describes the steps to configure a Smartstack CANopen Master for send/receive CAN
telegrams (Layer 2) transparently:

Action Menu in the System Configurator
e Create a new project File > New > CANopen
e Select Smartstack CANopen Master Insert > Master
e Set Bus Parameter Left mouse click on the Master, then

Settings > Bus Parameter
o Set Device Assignment for the Master, if no  Left mouse click on the Master, then
automatic assignment has occurred Settings > Device Assignment
e Save project File > Save
o Download on the Master Left mouse click on the Master, then
Online > Download
e Transfer user data: Left mouse click on the Master, then

Send CAN Telegrams Online > Message Monitor
Receive CAN Telegrams (*1)

Table 6 : Configuration of a SmartStack CANopen Master to any CAN Device.

Note (*1): The CAN Telegram receive ldentifiers are activated per message.

PAGE 21 of 111 EO 09-0009

© Horner APG.This drawing is the property of Horner APG. and shall not be disclosed or reproduced except as specifically authorised.



CH. 3 GETTING STARTED CANopen Smartstack Manual MAN0576-03-En

3.7 Configuration of a SmartStack CANopen Node to any CAN Device for Send/Receive
transparent (CAN)

The following table describes the steps to configure a SmartStack CANopen Node for send/receive CAN
telegrams (Layer 2) transparently:

Action Menu in the System Configurator
. Create a new project File > New > CANopen
. Select Smartstack CANopen Master Insert > Master
(*1)
. Select SmartStack CANopen Node Insert > Node
. Set Bus Parameter Left mouse click on the Master, then

Settings > Bus Parameter
. Set Device Assignment for the Node, if Left mouse click on the Node, then
no automatic assignment has occurred Settings > Device Assignment
o Save project File > Save
. Download on the Node Left mouse click on the Node, then
Online > Download
. Transfer user data: Left mouse click on the Node, then

Send CAN Telegrams Online > Message Monitor
Receive CAN Telegrams

Table 9: Configuration of a Smartstack node for transparent mode.

Note (*1): Insert a Smartstack CANopen Master to the configuration. It serves as a dummy and need not
agree with the connected Master.

Signal | LED Colour State Definition
RDY Yellow On COM Ready
Cyclical flashing Bootstrap loader active
Non cyclical flashing Hardware or system error.
Off Hardware error.
RUN Green On Communication running.
Non cyclical flashing Parameter error.
Off Communications stopped.
ERR Red On Error on communications line.
Off No error.
STA Yellow On
Off
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CHAPTER 4: CONFIGURATION OF CANOPEN WITH HSYCON

4.1 Setting up the CANOpen Configuration

To create a new configuration, choose the File > New menu. This offers a selection list of fieldbus
systems. Select CANopen. If only the CANopen fieldbus system is installed, the configuration window
will open directly. The name of the configuration file can be allocated when the configuration is finished
or with File > Save As.

4.2 EDS files

Each CANopen device manufacturer defines the CANopen characteristics of its device in a so called
Electronic Data Sheet, (EDS file). This description files form the basis of the configuration.

Devices EDS files

Horner devices The EDS files for Horner devices are already included in
the delivery of the System Configurator HSyCon.

Devices from other For other devices these have to be delivered by the

manufacturers device manufacturer.

Table 5: EDS files - Source of Supply

During startup the System Configurator automatically reads in all the EDS files that are in the EDS
directory. This puts the device names in an internal list. The device-specific data is read directly from the
EDS file during configuration.

If a CANopen Node (Slave) is needed, which does not appear in the selection list, then the appropriate
EDS file can be copied to the EDS directory with the menu File > Copy EDS. Another method is to copy
the EDS file into the SyCon EDS directory with Windows Explorer and then read the EDS files in the EDS
directory with the menu Settings > Path.

El{:l SyCan
' EH:I Fieldbus
El{:l CAMopen

Figure 5: EDS files and bitmaps directory
The EDS path is selectable. The standard setting can be changed with the menu Settings > Path.

4.3 Insert Master

To insert a Smartstack Master in the configuration, choose the Insert > Master menu. Open the
selection window, or click on the symbol:

Insert > Master

LA

Figure 6: Insert > Master Symbol

A window appears where one master device can be selected.
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Inzert Master |
Aualable devices Selected devices ak
CIF30-COM CIFS0-COM
Cancel |

CIFEO-COM
CIF104-COM ddlgllee |
CIF104-COM-F —
COr-COM
PKV40-COM < Bemave_|

<= Blermme |

Dezcription b azter

Figure 11: Insert > Master
For the Horner Smartstack CanOpen Master select COM-COM.
In this window select the required Master by clicking on it in the Available devices list and then click the

Add button or double click to put the Master in the Selected devices list. Confirm the selection with OK
and the Master will be inserted.

This example shows a CIF 50-COM with the Description Master. The description may be changed by
typing in this field.

44 Master Configuration

The Master specific configuration is carried out in the following window and subwindow.

Set the focus on the Master (left mouse click) and then select the Settings > Master Configuration
menu or double clicking on the symbol of the Master to be configured will open the following window:

Maszter Configuration |
— GEeneral
Drescription IMaster
LCancel |
Device CIF50-COk
— Settingz
M azter Settingsz ... | Global Settingz ... |

Figure 7: Settings > Master Configuration

The following can be set in this Master Configuration window:
e A (symbolic) Description of the Master

o The window Master Settings can be opened

e The window Global Settings can be opened
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4.5 Replace Master

If a Master already exists in the configuration and should be replaced for another Master, first set the
focus on the Master (left mouse click) and then select the menu Edit > Replace. Or right mouse click on
the Master and select Replace in the window that appears:

Question |

@ D'a you want ta replace the master?
] me |

Figure 8: Security question Replace Master

If Yes is selected a new window opens, where the existing Master may be replaced with the required
Master.

Replace Master [ x| |

Ayailable devices Selected devices oK
CIF30-COM CIFR0-COM
Cancel |

CIFE0-COM
CIF104-COM A Al |
CIF104-COM-F —
CO-COM
FKVAD-COM <« Bemove_|

4 Hemmve &l |

Drezcription M azter

Figure 9: Edit > Replace Master

In this window select the Master required by clicking on it. By clicking the Add button this Master is
shown in the first position of the Selected devices list. With OK confirm the selection and the Master will
be replaced.

4.6 Insert Node

To insert a CANopen Node in the configuration, select the Insert > Node menu to open the selection
window, or click on the symbol:

Insert > Node
=&

Figure 10: Insert > Node

PAGE 26 of 111 EO 09-0009

© Horner APG.This drawing is the property of Horner APG. and shall not be disclosed or reproduced except as specifically authorised.



CH. 4 CANOPEN CONFIGURATION CANopen Smartstack Manual MANO0576-03-En

The mouse cursor changes automatically to the insert Node cursor. Click on the required position to
insert the new Node. A dialogue box appears where one or more Nodes may be selected for insertion.

Mousepointer for
Insert> Node

N

Figure 11: Mousepointer for Insert > Node

Insert Hode |

— Made filker ak
Yendaor I,-’.'-.II j

Prafile |m| j

Avalable devices Selected devices

CIF104-COS { CIFR0-COS
CIF104-CO5-R

CIF30-CO5
CIFR0-CO5

Cancel

Add Al =

CIFE0-COS
COw-COs << Hemove
PEMI0-COS5

Prafile 407 standard-EDS << Bemove Al

Yendor name Hilzcher Mode D I'I

_<<Bemave |
[edimat]

Product number Mo entmw Dezcription IN::u:Ie1
Froduct verzsion 1

Product revision 0

EDS file name ChOCOS.EDS

EDS Revizsion 1

Figure 12: Insert > Node

The left list shows all the Node devices that are present in the EDS directory. A filter can be used to limit
the selection list via the Vendor and the Profile. If a Node is selected then some additional information
about the Node is shown below the list box.

Double click or with the Add button, the selected Node appears in the Selected devices list. When a
new Node is chosen HSyCon always looks for the next free Node ID value and proposes it. By selecting
each Node the ID may be changed and it may be assigned a short description in the Description field
which will accept up to 32 characters of text.

It is possible to configure an available Node multiple times with different Node IDs. In CANopen the
Node address is called Node ID. The Node ID distinguishes the different Nodes from each other in the
network. It's a unique number that must not be assigned twice. Therefore the entry in the field Node ID
must be equivalent to the real Node ID itself, otherwise the master will not be able to communicate with
the Node later when it tries to establish communication.
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4.7 Node Configuration

Left mouse click on the Node symbol and select the menu Settings > Node Configuration. Or double
click on the CANopen Node to open the Node Configuration window.

The Node specific configuration is carried out in this window. Here the PDO (Process Data Objects) and
their addresses in the process data image are assigned in the Smartstack Master. Please note, that the
addresses have to agree with the addresses in the PC application program.

Note 1 (Hilscher Master): The information about the Offset addresses relate to the addressing of the
data in the Master! The addresses don't relate to the addressing of the data in the Node. The Node
organizes its data addressing itself.

Note 2 (Hilscher Node): In case of a Hilscher Node (Slave) the In and Output bus data is taken directly
to and from the Dual-port memory. The Offset addresses relate to the Master.

Hode Configuration |
M ode CIF50-CO5 Mode D [addrezs] |1 =
Description IN-:u:Ie1 Guard time [maes. ] 320 Lancel |
File marne CROCOS.EDS Life time Factor I3 Mode BootUp |
¥ Activate node in actual configuration Emergency COB-ID |1 29 OPC Objects |
¥ Automatic COB-D allocation in accordance with Profile 301 Modeguard COE-D |1 793

Dbject
Device Profile | 301 0 Confimaration
— Predefined Proceszs Data Objects [PDOz] from EDS file —actual node
Obilds.[PDO name - |1/ CIF50-C03 =l
1400 F=PDO1 parameter L
1401 RxPDOZ parameter — PDD mapping method
1800 T=PDO7 parameter IDSSEI'I W j
1801 T=PDOZ2 parameter
i Add to configured PDOs |

— Configured PD 0=
PO name |Symbolic Name [COB-D || Type [l Addr. || Len. |0 Type |0 Addr [0 Len |«]|  PDO Contents Mapping... |

PDO Characterizhics...

Define new Becerve POO. ..

Drefine new Transmit POO...

Delete configured PDO

= Suymbolic Hames

Figure 13: Settings > Node Configuration

The following table shows the fields and elements of the Node Configuration window.
¢ Node - The EDS file device name is shown in this field.

e Description - contains a symbolic name for the Node.

e File name - EDS file name.
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o Activate Node in actual configuration — Reserves process memory in the Master for this Node and
the Master makes a data exchange on the bus to this Node. If this setting is deactivated, the Master
reserves memory in the process data image for the Node, but no data exchange to this takes place.

¢ Automatic COB-ID allocation in accordance with Profile 301 — Active in the basic setting. The
COB-ID is preset for a PDO depending upon the Node address and the PDO used. If this field is
deactivated, manual assignment of the COB-ID may be made. In order to reduce configuration effort
for simple networks a mandatory default identifier allocation scheme is defined, which is described
later. These identifiers are available in the Pre-operational state of a Node which works in
accordance with the Communication Profile 301 directly after initialization. These pre-defined
connection sets are used by HSyCon if automatic allocation is enabled. Then the COB-IDs in the
already configured PDO COB-ID column are not editable. If the automatic allocation is disabled the
COB-IDs may be edited in the range from 0 —2047.

Note: If the Automatic COB-ID allocation in accordance with Profile 301 is deactivated, HSyCon does not
check if a COB-ID was assigned more than once. The user must verify this before downloading the
configuration.

o Device Profile and Device Type — Using the information of the Device Profile and the Device Type
the Master can read out the Object 1000H from the Node and compare it with this information when it
starts communication. If the Device Profile and the Device Type do not agree the Master reports a
parameterization error. Further information about the Device Profile and the Device Type may be
found in the section Device Profile and Device Type.

e NodelD — The NodelD (address) is necessary for the addressing of the device on the bus and must
be unique. The COB-Id is determined from the NodelD.

e Guard time — The Guard time is the supervision time of the Master related to the Node. Further
information about the Guard Time may be found in the section Node supervision - Nodeguarding
and Lifeguarding.

o Life time factor — The Life time factor is information for the Node for the supervision of the Master.
Further information about the Life time factor may be found in the section Node supervision -
Nodeguarding and Lifeguarding

e Emergency COB-ID - Information about the COB-ID of the Emergency telegram.
¢ Nodeguard COB-ID - Information about the COB-ID of the Nodeguard telegram.
e OK - Close the Node Configuration window and to accept the settings.

e Cancel - Close the Node Configuration window and reject the settings.

o Node BootUp - The NodeBootUp defines the start up behaviour of the Master with regard to each
individual Node and is described in section Node BootUp

e OPC Objects - Information in the OPC Objects field relate to the symbols of the OPC server and the
SDO communication. Further information may be found in the manual for the OPC server.

o Object Configuration - The object directory may be read from the EDS file and if necessary added
to the Node configuration.

e Actual Node — Allows Changes to the Node configuration of another Node without leaving the
window.

e PDO mapping method - Defines the procedure of the PDO mapping. Selection may be made
between DS301 V3 and DS301 V4. The difference between the methods are described.
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o Predefined Process Data Objects (PDOs) from the EDS file - Shows the list of the PDOs which
are given in the EDS file and which may be used in the configuration. Further information may be
found in the section Process Data Configuration - Selection of PDO.

e Configured PDOs — Shows the PDOs which are used for the data exchange between Master and
Node. As well as the Offsets in the process data image the length of the PDO'’s is indicated. Further
information may be found in the section Process Data Configuration - Selection of PDO.

¢ Add to configured PDOs — Allows addition of a configured PDO to the Configured PDO list.

e PDO Contents Mapping — With a PDO in the Configured PDOs list selected. Double click or click
on the PDO Contents Mapping button and the PDO transferred user data is shown, the combination
may be changed if necessary.

e PDO Characteristics — Shows the transmission settings of the PDO. These may be adjusted if
necessary.

o Define new Receive PDO - Allows a new Receive PDO to be added to the Configured PDOs list.
This is described in the section Creating Receive PDOs.

¢ Define new Transmit PDO - Allows a new Transmit PDO to be added to the Configured PDOs list.
This is described in the section Creating Transmit PDOs

e Delete configured PDO — Allows the deletion of a Configured PDO from the configured PDO list.

o Symbolic Names — Relates to the symbols for the OPC server, for further information see the OPC
server manual.

4.8 Overview of Node Configuration

For the Node Configuration to transfer PDO data the following typical steps must be made.

Configuration step Description
. Device Profile and Device Type Set or take over the value which is read from the EDS file.
. Process Data Configuration Select the PDO.
. Process Data Configuration Set the PDO transmission characteristics.
. PDO Mapping Take over the basic setting or adjust the PDO combination.
. Node Bootup Set startup behaviour.
o Node supervision Set Nodeguarding and/or Lifeguarding.

Table 6: Overview of Node Configuration

4.9 Device Profile and Device Type

Each CANopen Node has a mantatory Object 1000H, which must exist in the object directory. This object
is named Device Type. The Device Type also includes information about the Device Profile. The Master
reads the Object 1000H from the Node when starting up the CANopen bus and compares the entries,
which are made in the two available fields Device Profile and Device Type. If the Device Profile and the
Device Type do not agree, the Master reports a parameterization error and does not establish a process
data transfer to the Node. To get the real values of the Node, use the online function Online > Read
Object or click on the Node in Debug mode.

410 Process Data Configuration - Selection of PDO
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The process data is transmitted via process data objects( PDOs), and assigned to the process data
image. CANopen distinguishes between receive and send PDOs.

Receive PDOs Send PDOs
Data from the Master to the Node Data from the Node (Slave) to the Master
Output data is processed by the Node. Input data is generated by the Node (Slave).

Table 7: PDO - Send and Receive PDO

The data of the Node in the process data image of the Master are serviced for the application with the
configuration of the PDOs. The configuration window contains two tables. The upper table Predefined
Process Data Objects (PDOs) from EDS file shows all configurable PDOs, which are predefined in the
EDS file of the device. By double clicking on a table entry or via the Add to configured PDOs button the
entry is taken over to the Configured PDOs table. The columns of the Configured PDOs table have the
following meaning:

e PDO name — The Rx and Tx PDO parameters are shown.

e Symbolic Name - Here the symbolic name, which is used in case of OPC communication, is given.
PDO_1400 and PDO_1800 and continuous names are used as pre-set value. This may be
overwritten by the user.

e COB-ID - In this column the CAN telegram identifier is shown. In the case of manual assignment the
telegram identifier of the CAN telegram which is transmitted with the PDO may be edited in the range
from 0 to 2047.

e | Type and O Type — The specification IB stands for Input Byte and QB for Output Byte.

e | Addr. and O Addr — The | Addr. (Input Address) and the O Addr. (Output Address) define the
address of the PDO data in the process data image, which is held in the Dual-port memory of the
Master. The range can be between 0 and 3583. The number of data bytes is shown under | Number
and O Number. The addresses may be assigned automatically by SyCon or manually by the user.
This is set in the menu Settings > Global Settings in the field Process Data Auto Addressing,
which is described in the section Global Settings. A screening for double addresses takes place
before the Download of Configuration and when the window Address Table is opened.

e |Len. and O Len - Gives the length of the PDO in bytes and can be a max of eight. If the value 0 is
shown, the PDO does not include user data. The user data for this PDO may be set by the PDO
Mapping menu.

4.1 PDO Communication Parameter (PDO Characteristic)

Before a chosen PDO is moved into the lower window, the PDO characteristics window is opened
automatically. A PDO in CANopen can be configured such that it is transmitted in Event Driven mode or
Cyclic Transmission. Both kinds of transmission types can be synchronised to a special sychronization
message which is sent by the master in defined time intervals. Because of the different behaviour of a
transmit and receive PDO, two different windows will be open during the PDO insertion. The different
transmissions are distinguished in the so-called Transmission type value.

Synchronous means that the transmission of the PDO shall be related to the SYNC message that is sent
cyclically by the Master. Preferably the Nodes use the SYNC message as a trigger to output or actuate
based on the previous synchronous Receive-PDO respectively to update the data transmitted at the
following synchronous Transmit-PDO. Details of this mechanism depend on the device type and are
defined in the device profile.

Asynchronous means that the transmission of the PDO is not related to the SYNC message and can
happen at any time.
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412 Receive PDO characteristics

Receive PDO are output data of the Master and are received by the Node.

Mode receive PDO characteristics. master output process data |

— Transmizzion Mode 0k

' node zhall uze a sychronization message to actuate the received PDO,
receive POO tranzmizzion Triggenng Mode dependent

= node shall use eveny |1|:|— received spnchronization meszages to actuate the received FOO
receive POO tranzmizzion Triggenng Mode dependent

' receive PDO tranzmission Tiggering Mode dependent anly

Resulting CAMNopen specific transmizion wpe 204

— Triggering Mode
" event diven, PO transmitted when data has changed
% cuclic ransmizsion every |1EIE| node cycle interval [inhibit time]

Figure 14: Receive PDO Parameter

Transmission cycl. acycl. syn- asyn- RTR Description

Type chronous chronous

0 . . The telegram is transferred related to the SYNC, but
not periodically.

1..240 . . A value between 1 and 240 means that the PDO is

transferred synchronously and periodically and that the
value of the type of transmission shows the number of
SYNC telegrams between the two transferring PDOs.

241..251 res. reserved
254 . Type of transmission 254 means that the application
event is manufacturer dependent.

Table 8: PDO Communication Parameter > Transmission Types (Receive PDO)

The event control selection menu has two way to configure a Receive PDO for its transmission event.
o Event-controlled, which configures the Master in such a way that the Master sends the Receive PDO
only if data has changed. This kind of the event control keeps the bus load low.

e Cyclic transmission. Where the time is indicated in Node cycle intervals. A Node cycle interval is the
time the Master needs to test all configured PDOs in their states and to process them once. The
smallest cycle interval is about 300usec.

413 Creating Receive PDOs

If further PDOs shall be used, which are not predefined in the table Predefined Process Data Objects
(PDOs) from EDS file, then they can be added with the function Define new Receive PDO.
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Mew receive PDO, master output data |

Free object index I'I 41 by - =
Cancel |
Propoged COB-ID FE8

PO name |4EI1FEF'DEIEIEIE

Figure 15: Definite a new receive PDO

HSyCon suggests a free message number, which can be edited later in the PDO configuration window, if
the PDO was taken over.

414 Transmit PDO characteristics

Transmit PDOs are input data tot he Master and they are sent by the Node.

Mode transmit PD0O characteristicz, master input process data |

— Transmizsion Mode 0K

i~ node shall uze a sychronization meszage as tigger to send the ransmit PDO acyclicaly
i~ node has to send the tranzmit PDO at every |1 0 received synchronization meszage

" node shall uze a synchronization message as tigger to zend the tansmit PDO when
previouzly remate requested by the master

" node shall send the transmit PDO when remote requested
&% ranzmission event of tranzmit PDO fully node manufacturer specific

" hansmizsion event of ransmit PDO defined in the device profile of the node

Resulting CAMNopen specific transmizion pe 2hd

— Triggering Mode
i~ no remote reguest, transmision of ranzmit PDO fully node dependent
&% remate request at every I'I na node cycle interval [inkibit lime]

Figure 16: Transmit PDO Parameter
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Transmission cycl. acycl. syn-
chronous chronous

X

Type
0 X

1..240 X

241..251
252

253

254

255

X

res.

RTR Description

The telegram is transferred related to the SYNC, but not
periodically.

A value between 1 and 240 means that the PDO is
transferred synchronously and periodically and that the
value of the type of transmission indicates the number
of SYNC telegrams between the two transferring PDOs.

reserved

The transmission types 252 and 253 mean that the
PDO is an event without immediate notification and it is
only transferred with remote transmission requirement.
With the type of transmission 252 the data are
immediately updated after receiving the SYNC
Telegram (however not sent).

The transmission types 252 and 253 mean that the
PDO is an event without immediate notification and it is
only transferred with remote transmission requirement.
With the type of transmission 253 the data are
immediately updated after receiving the SYNC
Telegram

The Transmission type 254 means that the application
event is manufacturer dependent.

The Transmission type 255 means that the application
event is defined in the respectively supported
equipment profile. The exact transmission mode
whether cyclically, event-controlled etc. can reread
there.

Table 9: PDO Communication Parameter > Transmission Types (Transmit PDO)

The event control selection menu has to two ways to configure a transmit PDO for its transmission event.

o No remote request. The Master behaves completely passively to the PDO and is programmed only
for receiving. When the PDO is received is completely Node dependent here.

o Remote request. Here the Master sends Remote-Telegrams in settable Node cycle intervals, which
instructs the Node to send its Transmit PDO to the Master upon receiving it.

4.15 Creating Transmit PDOs

If further PDOs shall be used, which are not predefined in the table Predefined Process Data Objects
(PDOs) from EDS file, this can be done with the function Define new Transmit PDO.

Mew tranzsmit PDO, master input data |

Free object index I'I a0z =0

Propoged COB-ID
PDO name

Cancel |

|401 TPDOOOZ

Figure 17: Definite a new Transmit PDO

HSyCon suggests a free message number, which can be edited later in the PDO configuration window, if

the PDO was taken over.
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416 PDO Contents Mapping - Arrange a PDO

Some CANopen Nodes support PDO data mapping and dynamic distribution. This allows the user to
define the mapping of objects into a PDO. The mapping itself is always done by the Node internally after
is has received new RX-PDO or has to send new TX-PDO, so that the master can handle the input and
output PDOs from the Node completely transparently. This guarantees high speed data transfer and
execution in the view of the master. The Node’s mapping dictionary is only configured once during its
configuration phase.

A PDO can contain up to 8 bytes of process data. The combination of these individual process data
elements can be changed when the button Append Object is used. When a PDO was transferred from
the upper table to the Configured PDOs table, HSyCon automatically maps all found mappable process
data from the Nodes EDS file into this PDO.

PD0O Contents Mapping Object Index 1600 |

— Mapable Objectz from EDS file

Obij.Idx. |Sul:u.|u:|:-:. |F'arameter |.-i‘-.|:|:ess - .
BOOD O Input Byte O Read N Lancel |
G000 1 [rput Byte 1 Fead
G000 2 [hput Byte 2 Fead
G000 3 [nput Byte 3 Fead
G000 4 [hput Byte 4 Fead Append Object |
G000 ] [hput Byte & Fead
G000 B Input Bute B Read h
— Mapped Object dictionany
Objlds.  [Sublde  [Parameter |Symbolic name -
B200 1] Cutput Byte 0 Objecte2000d=0 |
B200 1 Cutput Byte 1 Objecte2001dx1
B200 2 Cutput Byte 2 Objecte200ldx2
B200 3 Cutput Byte 3 Objecte2001dx3
B200 4 Cutput Byte 4 Objecte2001dx4
B200 ] COutput Byte & Objecte200dx5 -
E200 & Output Bpte 6 ObjectB2001dx6 Delete mapped Object
B200 7 Cutput Byte 7 Objecte2001dx7 -

Figure 18: PDO Contents Mapping

The picture above is an example for a TX-PDO mapping. The upper table shows all available objects
with their access rights which are declared in the node’s EDS file. A double click on one of these
transfers it into the lower table. This table contains the real mapped objects that shall be the content of
the PDO later in the process data exchange phase.

Note: Not all CANopen Nodes supports the PDO mapping feature!
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417 Node BootUp

The Node BootUp defines the network startup behaviour of the Master to get a Node operative. There
are different states a Master can run through per Node. Each state is configurable and can be enabled
(activated) or disabled (deactivated) here. In the basic setting all states are activated.

Mode BootUp
Power OM

¥

rode Reset Sends the Reset-Hode Command Cancel |

#

Check Mode
Type and Profile

i

Configuration
Guarding Protocol

i

Configuration
SYrMC COB-1D

i

Configuration Configures the COB-ID far the Emergency-T elegram
EMCY COB-ID

#

Configuration
download of objects

i

Compares the configured Prafile and Tope Object 1000H with real value

Configures the Guarding-Time and Lifetime-F actar

Configurez the COB-ID for the Sechronization-T elegram

Downloads the Object Configuration to the Hode

Start Wode Sends the Start-Hode Command
Initiate demote requests all TsPDO0z and sends curent RxPD0= once after bootug
FDO data
+
PDO transfer

Figure 19: Online > Node Configuration > Node BootUp

Node Reset - If enabled, the master sends the CANopen specific Node Reset Communication command.

Check Node Type and Profile - If enabled, the master will compare the contents of the mandatory Node
Object 1000H (device type) with the values configured within HSyCon. If the values are different, the
master will report a parameterisation error.

Configuration Guarding Protocol - A CANopen Master has two specific registers responsible for the
Node guarding protocol. If the item is enabled, the master will write the Guard Time and Life-Time factor
of the Node configuration into the corresponding objects of the Node during startup.
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Configuration SYNC COB-ID - If the item is enabled, the master will write the SYNC COB-ID of the
configuration into the corresponding objects of the Node during startup.

Configuration EMCY COB-ID - If the item is enabled, the master will write the EMCY COB-ID of the
configuration into the corresponding objects of the Node during startup.

Configuration download of objects - To get a PDO communication to a Node working, the master has
to send all relevant configuration objects to the Node. For example the mapping table, the COB-ID a
PDO shall be sent through are covered here. If enabled, all these parameters and also the user specific
objects which are added manually in the Node object configuration window are written down to the Node
by the master.

Start Node - To reach the operational state in CANopen a Node has to get the CANopen specific Start
Node command. If enabled, the master will send the Start Node command to the Node at the end of the
boot-up procedure.

Initiate PDO data - This item selects if the installed PDOs shall be automatically written and read by the
master directly after the startup. This ensures that the latest data is exchanged between the Master and
Slave.

418 Node supervision - Nodeguarding and Lifeguarding

The Guard time and Life time factor settings serve the supervision of the Node and the supervision of
the Master in the view of the Node. Once communication is established to the Node, the Master will poll
the Node in Guard time multiplied by Life time factor time intervals with special guard telegrams to
check if it is still present in the network or not. The Node supervises if the Master has done a guard
polling during the configured time interval to check if the Master is still present. If one of these values is
configured to 0, then the supervision is disabled in the Master as well as in the Node. The Node itself will
start with the Node guarding when the first remote-transmit-request from the Master for its guarding
identifier is received. The Master will start the Node guarding after it has initialized all the communication
objects necessary for the Node. If the Node guarding fails during runtime, the Master will reset the
communication to the specific Node and restarts its initialization.

Note: If the Node does not support the Nodeguarding, the Master cannot recognize that the Node failed.

4.19 Object Configuration

The most important part of a CANopen device is its object directory. The object directory is essentially a
grouping of objects accessible via the network in an ordered predefined fashion. Each object within the
directory is addressed using a 16-bit index. The Device profiles of CANopen define the name, the
meaning, the value range and data type of the Service Data Objects (SDO). With Service Data
Messages the contents of an object and its subindex can be changed. This is necessary to set up the
behaviour of a CANopen Node in the required manner.

To get access to the SDO configuration press the Object Configuration button. The window shown
below will appear and shows all supported objects read from the EDS file of the Node in the upper table.
If some PDOs have already been inserted they will be shown in the lower table too.

HSyCon places some objects in this table automatically when a PDO in the Node Configuration window
is inserted. These values can not be edited.
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Object Configuration |
Mode CIFS0-COS Mode D 1 bt
Descriptian Hodel Cancel |

— Predefined zupparted Objects inthe EDS file Arccess Filter
Obij.Idx. |Sul:u.|u:|:-:. |F'arameter |Default Yalue |.-'-‘-.u:u:ess - ’V all j
1000 0 Device Type 120 read only
1001 1] Error Reqister 0 read only Decimal
1004 Mumber of PO Oz supported
1] Mr RxPD0s/T«PDOs 200020 read only
1 Mr synch. AsPD0s/ TsFDOs 0 read only - :
2 Nr asynch RxPDOs/TAPDOs 200020 readonly || | £ddta Configured Objects
— Configured Objects autamatically witten while Mode startup sequence
Obij.ldx. |Sub.ld. [Parameter |Choogen Value |POO Dialog) =
1400 1 COB-ID 201 =
1400 2 Transmizsion type FE *
1400 |3 | bt tirme B4 =
1600 0O Murnber of mapped objects 3 *
1600 |1 Output Byte 0 E2000008 = - -
1600 2 Output Byte 1 2000108 % -| Delete Configured Object

Figure 20: Online > Node Configuration > Object Configuration

420 OPC Objects

Symbols for the OPC communication can be entered via SDO telegrams from this window. Objects may
be selected from the list provided. Further information may be found in the OPC Server manual.

4.21 OPC User Defined Objects

Symbols for the OPC communication can be entered via SDO telegrams from this window. Objects can
be entered by the user. Further information may be found in the OPC Server manual.

4.22 Replace Node

If a Node already exists in the configuration and should be replaced with another Node, first set the focus
on the Node (left mouse click) and then choose the menu Edit > Replace. Or right mouse click on the

Node and select Replace in the menu that opens. In the opened window the question appears asking if
the Node should be replaced.

Question |

@ Do you want to replace thiz device?
Mo |

Figure 21: Security question Replace Device
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The Yes button opens a new window, where the new Node may be selected.
Replace Node |

— Mode filker 0K
Yendar I,-'i'-,ll j

Frafile |g|| j

Ayailable devices Selected devices

CIF104-C05 CIF&0-COS
CIF104-CO5-R '
CIF30-COS
CIFA0-COS

Cancel

sl

CIFED-COS
COw-COs <4 HBemove
PEW30-COS5

Prafile 407 standard-EDS

fil

<4 Remove Al

Yendar name Hilzzher Hade D I'I

Product number Mo entiy Dezcription IN::u:Ie1

Product verzsion 1
Product revision 0
EDS file name CROCOS.EDS
EDS Rewvizion 1

Figure 22: Edit > Replace Node

In this window select the required Node by clicking on it. By clicking the Add button the Node is shown in
the Selected devices list. With OK confirm the selection and the Node will be replaced.
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CHAPTER 5: SETTINGS

5.1 Device Assignment

The Device Assignment setting determines how the System Configurator communicates with the device.
This is set in the device arrangement via the menu Settings > Device Assignment. The following
possibilities are available:

CIF Device Driver CIF Serial Driver CIF TCP/IP Driver

CIF Device Driver:

¢ Not supported do not choose this driver.

CIF Serial Driver:

o CIF Serial Driver: The HSystem Configurator communicates with the SmartStack device over a serial
connection. In this case a COM interface of the PC must be connected via a cable (straight) with the
diagnostic interface of the SmartStack device. The cable is standard Horner Programming cable.

CIF TCP/IP Driver:

o Not supported do not choose this driver.

5.2 COM Serial Driver
The serial driver supports COM1 to COM 4, in order to communicate via the diagnostic interface with the
device. The Device is selected via Settings > Device Assignment.

Driver Select

CIF Device Driver

CIF Serial Driver

CIF TCPAP Driver Cancel |

Yendar Hilzzher GrbH
YErsion W1.100

Date 25.02. 2000
Functions 11

Figure 23: Driver selection — CIF Serial Driver

Choose the CIF Serial Driver and then OK, in order to select the CIF Serial Driver. The connection must
first be established using the switching surface Connect COM1 or Connect COM2 or Connect COM3 or
Connect COM4. They can be used depending on which COM interfaces are installed and free on the
PC.
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The System Configurator sends a request to the corresponding COM interface and polls the Firmware of
the device. A display of the Firmware will indicate when a device is connected. In the other case, a
Timeout error (-51) appears, which will state that no device is connected.

Device Aszsignment CIF Device Driver |
— Diriver Dezcription 0k
Dievice Driver IEIFDriver W3.003
LCancel
— Board Selection
Mame Type Werzian Drate Error
W Hoardd  [CAMopen |[CIFSOCAN [VO1.048  [061200 |0
= Eard |cos |CIFS0COS [vor.020  [12001.00 [0
[T Board 2 I I I I IEI
= | Board@ | | | | |o
more >3

Figure 24: CIF Serial Driver — Device Assignment

The error number — 20 indicates that this COM interface is not available or already in use.

5.3 Bus Parameters

The Bus Parameters are the foundations of a functioning data exchange. This section contains
information for setting the Bus Parameters as well as the descriptions of the individual parameters.

In these windows the basic settings for the CANopen network are done. Mainly, this concerns the setting
of the Baudrate.

Attention: Check that all CANopen Nodes support the selected Baud rate.

Basic rule: The Baud rate must be the same for all devices. The Node address on the other hand must
differ from Node to Node. The Master itself does not have a Node address.
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Bus Parameter

Baudiate | 1 Mbit/s =

SYNC COBHD EN Concel |
Com. cycle period IF mz

% Autn clear mode OFF

O Aut clear mode OMN

¥ Enable Global Start Made
— 29 Bit Selection entries
[T Enable 29 Bit Selector

29.. .0 Bit
Acceptance Code I 0o I 0o I oo I 00 Hex

Acceptance bazk I o0 I oo I 1} I 07 Hes

Figure 25: Settings > Bus Parameter

e SYNC COB-ID and SYNC-Message — The cycle time of the SYNC-Message and its message number
COB-ID must to be set. The default value is 128. As soon as a participant with synchronized PDO
transfer is configured, the SYNC message is sent in the configured cycle period frame from the
Master.

e Auto clear mode OFF — The Auto Clear feature defines the behaviour of the Master if the
communication is interrupted to a Node. If the flag Auto clear mode ON is activated, the Master will
also stop the communication to all further Nodes which were still responding and active. If the flag
Auto clear mode OFF is activated, then a lost communication contact to one Node has no influence
on the communication channel of the still present ones. For all the error affected Nodes the master
tries to re-establish communication.

e Enable Global Start Node — Once all the desired nodes have been configured the Master sends a
Global Start Node command to start all the nodes synchronously.

5.4 CANopen Master
5.5 Master Settings

To enter the CANopen Master settings, select the menu Settings > Master Settings or right mouse
button click on the corresponding Master symbol and select Master Settings from the list which opens
up.

The CANopen Master Settings contain parameters that determine the behaviour of the Master device as
well as the user interface. These settings are only valid for SmartStack devices and are included in the
download of the configuration.
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CAMopen Master Settings

— Parameter to uzer interface

— Startup behavior after spstem initialization
= Automatic releaze of the communication by the device

" Controlled releaze of the communication by the application program

— User program monitoring

Watchdog time I 1000 mz

— Parameter to process data interface

—&ddrezsingmode————— [~ Handshake of the process data
%' Byle addreszes ) Buz syrichronous, device contraled
= Ward addrezses i~ Buffered, device controlled

¥ Mo consistence, uncontralled
" Buifered, host controlled
=) Bus synchronous, host cantalled

— Storage format [word module]—
' Big Endian [MSE-LSE)

" Little Endian [LSE-MSE]

i~ Buffered, extended host contralled

— Hardware parameter

(01 ZRE dualmart memen 0 S kR dwalprE memeny 0 16 BBl dualpert meman

Figure 26: Settings > CANopen Master Settings

e Startup behaviour after system initialisation — Always select Automatic release of the communication
by the device, this allows the Master device to start the data exchange on the Bus once the
initialization is complete. If Controlled release of communication by the application program has
been set, the application program must activate the data exchange at the Bus.

e User program monitoring - The Watchdog time determines how long the device waits for a triggering
of the software watchdog by the application program until it sets the outputs of the Slave devices to 0.
This behaviour must be activated by the user program and does not start automatically, always set
this to OmS.

Note: The Watchdog is not a special CANopen function, but an often needed feature in interaction with a
SoftPLC.

e Addressing mode — The addressing mode of the process data image determines how the addresses
(Offsets) of the process data are interpreted. Either of the addressing modes Byte addresses or
Word addresses are possible.

e Storage format (word module) — The storage format determines how the data is interpreted and
stored in the process image. This allows the connection of nodes with different Endian data.

e Handshake of the process data — Always use Buffered, host controlled. This parameter defines how
data is exchanged with the OCS / TIU and is fixed in these systems.

e Hardware parameter — The size of the dual-port memory of the hardware can be selected. The
parameter will enlarge or reduce the possible value ranges for the 1/O offsets. In the CANopen
Master the dual-port memory size is 8K, whereby 7K is process data.
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5.6 Addressing Mode

The addresses in the configuration of the Nodes define the starting point of the data in the process image.
This can work in a Word or Byte oriented method by means of the Addressing mode parameter.

Addresses Meaning
Byte addresses  The process image has a Byte structure and each Byte has its own address.
Word addresses The process image has a Word structure and each Word has its own address.

Table 10: Addressing Mode

The following table is meant to clarify the method of addressing:

Byte addressing Word addressing

Byte 0 I/QB 0 I/QW 0 Word 0 I/QB 0 I/QW 0
Byte 1 1/QB 1 -

Byte 2 I/QB 2 I/QwW 2 Word 1 1/QB 1 I/QW 1
Byte 3 I/QB 3 -

Byte 4 I/QB 4 I/QW 4 Word 2 I/QB 2 I/QwW 2
Byte 5 I/QB 5 -

Table 11: Image of the method of addressing for input and Output.

5.7 Global Settings
Set the focus on the Master (left mouse click) and select the menu Settings > Global Settings. Or

click on the symbol of the Master device with the right mouse key to select the menu Master
Configuration and then click the button Global Settings.

Global 5ettings |

— Process Data Auto Addrezsing

¥ Enabled Cancel |
— COB-10 Allozation during POO insertion
& Automatic Allocation in accordance with Profile 3071

" Manual &location in range 0 - 2047

Figure 27: Settings > Global Settings

e Process Data Auto Addressing — Allows selection of Automatically assigned addressing or Manually
assigned addressing during configuration. In Auto addressing the addresses will be allocated
beginning with 0 and incremented in accordance with the entry sequence of the Slaves before
downloading and can be viewed and checked in the menu View > Address Table. In Manual
Addressing the address 0 is shown in the | Addr or O Addr and must be overwritten by the user.
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e COB-ID Allocation during PDO insertion — The CANopen specification provides that the message
number (COB-ID) of a PDO is given relative to the Node address according to a fixed definition. It is
called the Pre-Defined Connection Set.

o Automatic Allocation in accordance with Profile 301 - If this option is selected, alteration of the
message number of the PDOs is not possible and its assignment takes place automatically by the
CANopen profile 301.

e Manual Allocation in range 0-2047 - If this menu option is selected, assignment of the message
number of the PDOs is possible and can take place in the context of the 2048 (11 bit) different
possible CAN-Identifiers.

5.8 CANopen Node
5.9 Node Settings

The CANopen Node Settings contain parameters that define the behaviour of the device at the user
interface, which does not belong to the CANopen Node configuration. This menu is applicable only to
SmartStack devices. These settings are transferred with the download of the CANopen configuration to
the device.

To open the CANopen Node Settings menu, choose the Node and then open the window in the Settings
> Node Settings menu. Or right mouse click on the symbol of the Hilscher Node device and then select
Node Settings.

CANopen Mode Settings |

MHode D 1

— Izer program manitaring

Watchdog time I 1000 mz Cancel |

—Handzshake of the procezs data

£ Bus synchionous. device contaled
" Buifered, device controlled

& Mo consistence, uncontrolled

" Buffered, host controlled

€ Bus synchnanous, ot cantnaled
£ Buffered, extended host contralled

— Startup behavior after system intialization
% Automatic release of the communication by the device

" Controlled release of the communication by the applization program

Figure 28: Settings > CANopen Node Settings

e User program monitoring - The watchdog time appoints how long the device will wait for a user trigger
of the watchdog, until it resets all outputs to zero. This must be set to OmS.

e Handshake of the process data — Must be set to Buffered, host controlled.

e Startup behaviour after system initialisation — Must be set to Automatic release of the communication
by the device.
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5.10 Project Information

The user project information can be typed into the Settings > Project Information menu. The entry may
be read anytime by re-opening the menu.

Project Information

Dezign name ID—‘-.N open neues Projekt
“erzion number 1.000

Compaty

Froducer

Creation D ate 24 .07.20M

Last alternation by

Last alternation at

Remark.

Figure 29: Settings > Project Information

Click the OK button to save the Project Information.

5.11 Path

When the Settings > Path menu is selected, the search path for EDS files is displayed.

Directory

EDS Directany
EDS File directaony IE:"aF'ru:ugramme'\.HiIsu:herkSyEnn'\FieIdbusHEﬁ.N opentEDS

Project Directany IE:'\F'ru:ugramme'\.Hilscher‘\SyEDn'\F‘rDiect

Figure 30: Settings > Path
Click the button OK to read in all the EDS files.

5.12 Languages

Choose the Settings > Language menu and the following window opens:
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Select Language

French

Germnan Cancel |
Portuguese =

Figure 31: Settings > Language

Select the desired language and confirm the entry with the OK button. A message appears that the
System Configurator must be started again in order to activate the selected language. Upon restarting
the System Configurator, the language will have changed to the one selected.

Note: Not all languages are available for all fieldbuses!

5.13  Start Options

Upon activating the Settings > Start... menu in the network mode, the following dialog will appear. Here
it is possible to set the various starting options or modes. Some are only of importance for the OPC-
Server operation.

Note: The point of menu start options appears only in the selection settings, if the network view is
opened.
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Start options

¥ Start SpCon hidden if started via OFC

: . . : [ |
[™ Start SpCon next Time with last Configuration ——

[ Logical Metwork Wiew visible

— Fast start options
™ Fast gtart ON/OFF

— Selected

|
[™ Simulation mode OMADFF V' &uta connect OMAOFF
|

Product | Code |

—M5SG tracer options

[ MSG tracing OMAOFF

—OPC tracer options
= DRE tracitg O ER

Log file name |

[V Start with multiple configurations

— Configurations
Configuration 1 IE:"-.P'rcugramme'\HiIscherHSyEDn'\F‘rDiect'\.Dﬁ.N openl. oo

Configuration 2 |

Configuration 3 |

bl L]

Configuration 4 I

Figure 32: Settings > Start Options

e Simulation mode ON/OFF - Only valid for the OPC Server.
e Start SyCon hidden if started via OPC - Only valid for the OPC Server.
e Start SyCon next time with last Configuration — Restores the last configuration when next started.

o Logic Network View visible - Allows the possibility of diverting to the network mode without having to
install the SyCon with OPC. It is also possible to use the Watch List from the network mode.

e Fast start ON/OFF - Only valid for the OPC Server.
e TAG tracing ON/OFF - Only valid for the OPC Server.
e OPC tracing ON/OFF - Only valid for the OPC Server.
Only valid for the OPC Server.

e Auto connect ON/OFF — Allows automatic connection to the module without having to use the Device
Allocation menu.

e Start with multiple configurations — Allows the possibility to start SyCon with up to four configurations
simultaneously. The paths are shown in the window and are configurable.
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CHAPTER 6: ONLINE FUNCTIONS

6.1 Introduction

In this section all the functions that directly influence SmartStack CANopen devices, e.g. COM-COM and
COM-COS are presented.

Note: This also permits interruption of the communication or that input and output can be switched ON or
OFF.

6.2 Downloading the Configuration

Chose the desired device by a left mouse click on the symbol of the device. In order to release the
configuration and network access, a transfer (Download) to the COM device must be carried out on the
Online > Download menu. A warning will appear that the communication on the CANopen will be
interrupted. This warning must be confirmed.

Question E |
@ I the download i= done during the buz operation, the communication bebween

the devices iz stopped.
Do wou really want to download?

] me |

Figure 33: Security question before Download

Attention: The download overwrites the configuration in the device and the communication with the
connected devices is interrupted.

Download

% 5

o =)
(e e e e e Be e Ru e e e a e u e e e e e o' e Ru e e e e e e e e o u i e e e e e e e v |

Data baze 1.co
Length of data baze 1320
Error ]

O ANNNENENEEEEEEEERNEENNEER NN EEREEER| 1520

Figure 34: Online > Download
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Before the Download is executed, the configuration is checked by the Configurator. The most common
cause of error is overlapping of addresses in the process data image. This can be checked by calling up
the address table with the View > Address Table menu. If the assignment of addresses in the process
data image should be carried out automatically, then the Auto Addressing button in the Master
Configuration window must be activated.

The configuration is transferred to the selected device and is stored in non-volatile FLASH memory so
that the configuration is available when the voltage supply is switched off and on again.

After the download, the device carries out an internal restart and begins with the communication if in
CANopen Master Settings the Automatic Release of Communication by the Device menu point has
been set.

6.3 Firmware Download
If a firmware download is to be carried out, proceed as follows: Select the desired device to be loaded.

Then, call up the Online > Firmware Download menu. Select the new Firmware and retrieve it with
Download to the device. The Firmware is now retrieved.

Firmware Copy/Download

— Available Firware Files — Selected Firmware Files
lie] r li=1 r e
b Shilzchers hfieldb b fieldbust fi Fil Extension
e hilzcheriapcon'fieldbus et Mieldbushcanopenfirmsware Iﬁ
[ ‘ —
[&51]
[CAMopen] |
[ChriMet] Copy s ovwrload |
[Deviet] |
[Interbuz] Doanloas
[FROFIBUS]
[Frotocal]
Firrrueare Firrmare
Hardware Hardware
Werzion Yersion
Date Date

Figure 35: Online > Firmware Download

6.4 Firmware / Reset

Choose the desired device with a left mouse click on the symbol of the device. Then the Online >
Firmware / Reset menu must be called up and the name and the version of the Firmware are displayed.

Firmware / Reset |
Fimware | CAMopen CIFSOCAN r— | 13
Wersion | WO1.048 061200 Error statuz

1]
Errar 1]
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Figure 36: Online > Firmware / Reset

The device is reset by the Reset button.

Select the desired device with a left mouse click on the symbol of the device. Then select the Online >
Device Info menu in order to obtain further information on the selected device. The manufacturer date,
the device number and the serial number of the device is retrieved and shown.

Device Info |

Generals 0g
Manufacturer date  01.11.2000
Device nurnber 10505000
Sernal nurnber 00000453

Drrivers
Ciriveer 1 OPCS

Ciriveer 2
Drriver 3 SErmar 0O
Diriveer 4 FEmor O

Figure 37: Online > Device Info

6.5 Start/Stop Communication

The communication between CANopen Master and CANopen Node can be manually started or stopped.
Select the desired device with a left mouse click on the symbol of the device. Then select the Online >
Communication start or Online > Communication stop menu.

6.6 Diagnostic Functions

The following table shows diagnostic functions and their use with
e SmartStack CANopen Master devices

o SmartStack CANopen Nodes (Slaves).

ForSS ForSS
Master Nodes
Diagnostic Function Description devices

Live List Determine, which devices are connected to the Hilscher Yes No
CANopen Master device.

Debugmode (CANopen) Determine, to which CANopen Nodes the Hilscher CANopen Yes No
Master has communication

Global State Field Status information of the Hilscher CANopen Master Yes No

Extended Device Diagnostic Statistic information and status information from the Hilscher Yes Yes

CANopen device

Table 12: Overview Diagnostic Functions
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6.7 Live List

Select the desired device with a left mouse click on the device symbol. Then select the Online > Live
List menu and obtain an overview of all active devices on the CANopen network.

Live List =]

—Devices
n1 2 3 4 B B 7 8 9 10 11 12 13 ak.

14 15 16 17 18 13 20 21 22 23 24 25 26 27
28023 30 3 32 33 3 3/ O3 3IF 3 39 40 4N
42 43 44 45 46 47 48 43 BO B B2 53 B4 BA
96 57 58 53 60 B1 B2 B3 B4 GBS BE G BB B9
o7 v 73R v YR Ve Y 7R V9 80 81 82 a3
84 85 86 &7 88 83 30 3 32 93 34 35 36 97
33 93 100 1071 102 103 104 105 106 107 103 103 110 111
112 113 114 115 116 117 118 113 120 121 122 123 124 125
126 127

SErar 0
RErar 0

Figure 38: Online > Live List

Generally all devices are displayed in grey. Any Nodes detected on the bus are represented in black on
the appropriate Node address.

6.8 Debugmode (CANopen)

Select the menu item Online > Start Debug Mode. The System Configurator cyclically interrogates the
status of the network communication from the COM and the individual conditions of the Nodes. To end
the Debug Mode select the menu Online > Stop Debug Mode.

6.9 The Debugwindow

When the debug session is started the configuration window changes to the debug window. T he devices

and the line between them are displayed in green or red colour depending on the established network
communication.
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Eﬁytun - [co.co] [_ (O] x|
T'E_g File Edit “iew Inzett Online Settngs ‘wWindow Help _|5’|£|
0|2k |2
===
Master
Master CIFS0-C O
m Node1
SN, Nodie iD 1
Noce CIFa0-COs
=
Statuz Ok |CiHopen \Debug Made |RDY |RUM |

Figure 39: The Debugwindow

If diagnostic information is available for a specific device, next to the device Icon the text Diag appears in
red. To get further device specific diagnostic information doubleclick on the device itself or set the focus
to the device and select Online > Device Diagnostic.

Note: The CANopen Master (NMT-Master) can only recognize that the Node has failed if the CANopen
Node supports Nodeguarding.

The Master icon has the é sign to show stop mode and in run mode has the sign

6.10 CANopen Node specific Diagnostic

If the device indicates diagnostic information (Diag appears beside node). This information is displayed
in detail by clicking with the mouse on the corresponding device in debug mode. To activate the debug
mode mark the Master with a left mouse click and select the menu Online > Start Debug Mode. Now

set the focus on the Node (left mouse click) and select the menu Online > Device Diagnostic to show

the CANopen Device Diagnostic. To end the Debug Mode mark the Master again and select the menu
Online > Stop Debug Mode.
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Diagnostic Node 1D 1 |
—Mode State QK
[T Morezponse
Additional information Object 1000Hex 000 hes
[ Emergency buffer averflow
- Device prafile number Object 1000Hex 3
[ Parameterization fault
: : MNode guarding state OPERATIOMAL
¥ Mode guarding active -
Actual communication ermor Mo actual error
[ Internal fault
Humber of emergency telegrams 1
[T Deactivated
— Emergency telegrams
1 00 hex 00 hex 00 hex Interpret Telegrams
2
3
4
3 E rror 1]

Figure 40: Online > Device Diagnostic (CANopen Standard Diagnostic)
The individual bits in the Device Diagnostic and their meaning:

No Response - The Node is configured but is not present on the network. Check the physical connection
between the Master and Node. Compare the selected baudrate of the Node with the baudrate of the
Master. Check the Node address.

Emergency buffer overflow - CANopen defines a special reserved emergency channel for each Node
with high priority to give the ability to report emergency messages triggered by the occurrence of a device
internal fatal error situation. The emergency messages of each Node are saved in an internal buffer on
the Master. The buffer will be cleared when HSyCon reads it out and shows the telegrams in the lower
Emergency telegrams window. If the buffer overflows telegrams will be lost. In this case a buffer
overflow event is reported. Emergency error codes are defined by the CANopen Communication Profile.
Emergency telegrams in the lower table can be interpreted textually by clicking on the Interpret
Telegrams button.

Parameterization fault - The Master compares the configured Device Profile and the corresponding
Device Type value of the Node Configuration window with the real physically present ones in the Node
by reading out the Node object 1000H. If the Master detects differences between the values it will report
the Parameterization Fault. The actual Node value read by the master is shown beside the Device
profile number Object 1000H and Additional information Object 1000H entry.

Node guarding active - As soon as the master has finished the configuration phase of the Node it will
start the cyclic Node guarding mechanism and set the Node guarding active flag. The Node guarding will
only be active if the Guard time and the Life time factor in the Node Configuration window are non zero.

Internal fault - The internal fault indication serves to report master internal fatal error situations. If it is
reported then call Tech support or the distributer from whom the module was purchased.

Deactivated - This bit is automatically set by the master, if the Node state was configured to Deactivate
Node in actual configuration in the Node Configuration window.

PAGE 55 of 111 EO 09-0009

© Horner APG.This drawing is the property of Horner APG. and shall not be disclosed or reproduced except as specifically authorised.



CH. 6: ONLINE FUNCTIONS CANopen Smartstack Manual MANO0576-03-En

6.11 Emergency Telegrams

Emergency telegrams are sent by the Node when an internal event occurs. The CANopen Master can
buffer 5 Emergency telegrams maximum per node.

Interpretation of emergency telegrams |

Mr. |Emergen|:_l,l eror code |Err-:|r regizter entry |Manufacturer gpecific | =
1 Error Rezet or Mo Error 00

Figure 41: Online > Device Diagnostic > Interpretation of emergency telegrams

A table with the Error Codes is described in section Emergency Telegram Error Codes.

Note: The table Emergency Error Codes is a general list. For the exact meaning it is referred to the
manual of the Node manufacturer.

6.12 Global State Field

Menu option Online > Global State Field opens a window in which statistics about the bus status and
connected devices are shown.
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Global State Field ]|

Online master main state OPERATE

Collective status bitz | TOUT NRDY EVE FAT |NEXC ACLR CTRL
— Collective anline erar lozation and corresponding error

Error at remote address ] dec

Cormezponding ermar event Mo actual error
— Statiztic buz information

Counter of detected buz off reparts ] dec

Counter of rejected telegram tranzmizzions ] dec

— Device zpecific status bitz

Parameterized Devices Activated Devices Devices with Diagnostic

o1 2 3 4 5 6 7 & 310 11 12 13
14 15 16 17 18 18 20 21 22 23 24 25 2% 27
28 29 30 3 32 33 3 3/ O3B 3IF 38 39 40 4
42 43 44 45 46 47 48 43 50 51 52 53 54 55
5 57 53 53 B0 Bl B2 B3 G4 GBS BB BV B3 E3
Moo ¥ ¥R v YR OYE Y 7R Y9 80 81 82 43
94 85 86 &7 88 83 30 I 32 93 34 35 96 97
92 93 100 101 102 103 104 105 106 107 108 109 110 111

112 113 114 115 116 117 118 113 120 121 122 123 124 125
126 127

Errar

0

Figure 42: Online > Global State Field

Bus error Meaning
e TOUT Timeout Error
e NRDY HOST-NOT-READY-NOTIFICATION

The first row displays the main status of the Master. OPERATE, STOP or OFFLINE are the possible
states. The next row displays individual bus errors. A pending error is displayed with a red field. The
meaning of the individual abbreviations is described in the following:

shows, if the application program is ready or not. If this bit is set the application

program is not ready to communicate.
e EVE EVENT-ERROR

the CAN chip has detected transmission errors. The number of detected events are
counted in the bus off reports and the error warning limit counter. The bit will be set

when the first event was detected and will not be deleted any more.

e FAT FATAL-ERROR
because of heavy bus error, no further bus communication is possible.

e NEXC NON-EXCHANGE-ERROR

At least one Node has not reached the data exchange state and no process data are

exchanged with it.
e ACLR AUTO-CLEAR-ERROR

device stopped the communication to all Nodes and reached the auto-clear end state.

e CTRL CONTROL-ERROR
a parameterisation error has occurred.

Table 13: Meaning of collective status bits in the Global State Field
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Further contents are given:

Collective online error location and corresponding error gives the address of the incorrect station and
the lining up error in plain text.

Statistic bus information gives the number of detected bus short-circuits and rejected telegrams.

Device specific status bits - Parameterized Devices, Activated Devices and Devices with
Diagnostic are shown by clicking on the button. The activated addresses are coloured numbers, double-
click on a highlighted station address to see the diagnostic data.

6.13 Extended Device Diagnostic

The Extended Device Diagnostic helps to find Bus and configuration errors when the HSyCon menu
functions are of no further help. Choose the required device by clicking on the device symbol with the left
mouse button. Then select the Online > Extended Device Diagnhostic menu.

This menu opens a list of diagnostic structures. These contain online counters, status and parameters:

Select Taszk State

PLC TASK] Common % ariables
[CAM_TASE] Common Yariables
[CAM_TASE]Mode Running States
[CaM_TASK] Global State Field
[CAM_TASE] Communication Error
[CaM_TASE] Modeguard [nputqueLie
[CaM_TASE] Management |nputquee
[CAM_TASE] Emergency Inputqueus
[CANTASK] Transmit Dueue =

Figure 43: Online > Extended Device Diagnostic

6.14 User Data Transfer

The following table showstest functions with user data transfer and the use for
e SmartStack CANopen Master devices

e SmartStack CANopen Nodes

User data transfer function  Usage Use with SS Use with SS
CANopen CANopen
Master Slave

I/O-Monitor Read input data and set output data. (cyclic I/O data Yes Yes

exchange)

Error! Reference source not Read input data and set output data. (cyclic I/0 data Yes No

found. exchange)

Read Objects (SDO Upload) Read objects (SDO Upload) Yes No

Write Object (SDO Download) Write objects (SDO Download) Yes No

Table 14: Overview User Data Transfer
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6.15 I/0-Monitor

This is an easy way of viewing and changing the first 32 bytes of the process data image. The I/O
Monitor is called up with the menu Online > I/O Monitor.

1/0 Monitor

— |nput data
de= |0 |1 |2 |3 |4 |5 |[& |7 |& |4 '
nnnnnnnnnnnﬁEUHExl
1 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0
3 0 0
4
5
B
7

— Output data
updatel
dec [0 |1 |2 [23 [4 |85 |6 [7 [&8 |3

o s Y s

Lo R e Y
]
=
=
[
=
]
=
[

bt I [ Ol

Eror 0O

Figure 44: Online > I/0O-Monitor

DEC/HEX - Converts the display of the input data. The output data is always in decimal form.

Update - Enter the output value and then press.

The first 32 input and output bytes of the process data is shown, even when these bytes have not been
occupied by the configuration. The display is always in a Byte manner.
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6.16  Read Objects (SDO Upload)

Allows the execution of the CANopen services read object and write object based on the current
configuration. Select the required device by clicking with the left mouse button on the Node symbol.
Then select the menu Online Read Object or Online > Write Object.

Read Dbject ]|

Object [ndesx I'I Qoo hewx Bead
Sub Index ||:|— e ]

W alue
20070000

di;

Bz

Ermor 0O

Figure 45: Online > Read Object

6.17  Write Object (SDO Download)
Allows the execution of the CANopen services read object and write object based on the current

configuration. Select the required device by clicking with the left mouse button on the Node symbol.
Then select the menu Online Read Object or Online > Write Object.

Write Object ]|

Object Index |1 Qoo e
Sub [ndex II:I e

Walue [hex]

Erar 3

Figure 46: Online > Write Object

Objects in CANopen are addresses in the manner Object-Index and Sub-Index. Both values must be
specified in the selected window. Press Read or Write button to start the action. HSyCon informs about
the success or failure of the action.

6.18 Message Monitor

The Message Monitor permits access to the Mailbox of the COM. The usage of the Message Monitor
assumes advanced knowledge on the part of the user.

First the Hilscher device must be chosen with a left mouse click on the symbol of the Hilscher device.
Then call up the Online > Message Monitor menu.

PAGE 60 of 111 EO 09-0009

© Horner APG.This drawing is the property of Horner APG. and shall not be disclosed or reproduced except as specifically authorised.



CH. 6: ONLINE FUNCTIONS

CANopen Smartstack Manual

MANO0576-03-En

Meszage Monitor

File Edit Wiew
MESSAGE OUTRPUT Counter 0O MESSAGE IMPUT Counter 0O
— Meszage Header — Meszzage Header
R= 0O T ] H= IIZI T IEEE
LM 1] MR ] LM IIZI Luta NE [~ MR IEI
B 1] F 1] B, IEI F IEI
B 1] E ] B IEI E IEI
= [eleanan Header = (el eqanan Header
[Mewvizetdr, [Nata drea [evize fdr, I [rata dres I
[Nata [t et I [Vt I
[Mata [Eamt [ata Tppe Vet [Eamt I [Wata Tupe I
Fumetion [T enable i I [T enable
Receive data Send data
0122457 [a ]9 [« 0122457 ]a]a [«
o I I _
10 10
20 20
30 E
40 | 40 |
50 50
60 60
70 - [ -
™ Put cyclic Puttlezzage |

]|

Figure 47: Online > Message Monitor

A Message can be saved and retrieved and has the file suffix *.MSG.
File > New: closes the window
File > Open: opens a Message (Message can be retrieved)

File > Save or File > Save As: saves a Message

File > Exit: ends the Message Monitor and returns to the SyCon.

6.19 Message Monitor for Using LSS/LMT

LSS/LMT services can be used to set the baud rate and the Node address for some Nodes.
The LSS/LMT Master sends telegrams to the LSS/LMT Slave with CAN telegram identifier 2021 (07E5H).

The LSS/LMT Slave replies to the LSS/LMT Master with the CAN telegram identifier 2020 (07E4H).

Note: Only one Node may be coupled to the Master at a time.

The baud rate of the SmartStack CANopen Master must be set equal to the baud rate of the Node.
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Then the receive filter must be set to the CAN telegram identifier 2020.

Message for Setting the Receive Filter CAN (Layer 2)

Message Header

Rx = 3 (fixed) Tx =255

Ln = (is calculated) Nr=0...255

A=0 F=0

B =82 E=0

Send Data Meaning for CAN Range of value
CAN Receive ID Part 1 (LSB) 228
CAN Receive ID Part 2 (MSB) (7

Table 15: Message Monitor for LSS/LMT > Setting the Receive Filter

Mezzage Monitor

Eile Edit “iew
MESSAGE DUTRUT Counter 1 MESSAGE IMPUT Counter 1
—Mezzage Header — Mezzage Header
F= 258 TH 3 Fi |3 TH IEEE
LM 1] MHA 1] LM |2 Auto MR [T MR IIZI
B, a2 F 1] B, IEI F IIZI
B 1] E 1] B |B2 E IIZI
= Neleanam Header = Ieleananm Header
[Neyimeddr [ata dres [Neyire fdr I [Wata fres I
[ata [ata et I [¥ata [ I
[ata Eaumt [ata vpe [ata [Eaumt I [ata Tnpe I
FlrEhaEn [ enable R Eiel] I [ enable
Feceive data Send data
01z ala 5 rla 3 [« 01 [zl lals g7 ]a g [«
a | | 0 [Z28)7 |
10 10
20 20
30 30
40 | 40 |
50 50
60 60
70 - | [ -
[ Put cyclic Puttleszzage |

Figure 48: Message Monitor for LSS/LMT > Set the Receive Filter

PAGE 62 of 111

EO 09-0009
© Horner APG.This drawing is the property of Horner APG. and shall not be disclosed or reproduced except as specifically authorised.



CH. 6: ONLINE FUNCTIONS

CANopen Smartstack Manual

MANO0576-03-En

Switch in configuration mode

Message for Sending via CAN (Layer 2)

Message Header

Rx = 3 (fixed) Tx =255

Ln = (is calculated) Nr=0...255

A=0 F=0

B=284 E=0

Send Data Meaning for CAN Range of value
CAN Receive ID Part 1 (LSB) 252
CAN Receive ID Part 2 (MSB) 162
Send data 1: Mode Global Service |4

Send data 2: Config Mode

1

Table 16: Message Monitor LSS/LMT (1) > Switch Configuration Mode on

Mezzage Monitor

File  Edit “iew

MESSAGE OUTPUT Counter 1 MESSAGE IMPUT Counter 2
—Mezzage Header — Mezzage Header
R= 255 T 3 R |3 T 285
LM 1] MR ] LM |4 Auto MR [T MR IIZI
B a2 F ] B, IEI F IIZI
B 1] E ] ] |B4 E IIZI
= Neleanam Header = Ieleananm Header
[Mewize [ata dres [Mevize fdr, I [ata e s I
[Nate Sl [ata R [ata S, I [t ol I
[Nata Bt [Nata ppe [Nata Bt I [Wata Tupe I
FlrEhaEn [ enable R Eiel] I [ enable
Receive data Send data
01z ala 5 rla 3 [« 01 [zl lals g7 ]a g [«
a | | 0 2521624 1 |
10 10
20 20
30 30
40 | 40 |
50 50
60 60
70 - | [ -
[ Put cyclic Puttleszzage |

Figure 49: Message Monitor LSS/LMT (1) > Switch Configuration Mode on
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Set the Node Address

Message for Sending via CAN (Layer 2)

Message Header

Rx = 3 (fixed) Tx =255
Ln = (is calculated) Nr=0...255
A=0 F=0
B=284 E=0
Send Data Meaning for CAN Range of value
CAN Receive ID Part 1 (LSB) 252
CAN Receive ID Part 2 (MSB) [ 162
Send data 1: Set Node ID 17
Send data 2: Node Address 1..127

Table 17: Message Monitor LSS/LMT (2) > Set Node Address

Mezzage Monitor |
File Edit Wiew
MESSAGE OUTPUT Counter 1 MESSAGE IMPUT Counter 2 % |
—Mezzage Header — Mezzage Header —
F= 18 T 3 R |3 T 285
LM 5 MR ] LM |4 Auto MR [T MR IEI
8, 1] F ] B, IEI F IEI
B a3 E ] ] |B4 E IEI
= Neleanam Header = Ieleananm Header
[Mewize [ata dres [Mevize fdr, I [ata e s I
[Nate Sl [ata R [ata S, I [t ol I
[Nata Bt [Nata ppe [Nata Bt I [Wata Tupe I
FlrEhaEn [ enable R Eiel] I [ enable
Receive data Send data
01z ala 5 rla 3 [« 01 [zl lals g7 ]a g [«
0 [252131F 0 0 | 0 [Z5216217 1 |
10| 10|
20 | 20 |
30 | 30 |
40 | 40 |
50 | 50 |
60 | 60 |
70| - [ -
Figure 50: Message Monitor LSS/LMT (2) > Set Node Address
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Set Baud Rate

Message for Sending via CAN (Layer 2)

Message Header

Rx = 3 (fixed) Tx = 255

Ln = (is calculated) Nr=10...255

A=0 F=0

B=284 E=0

Send Data Meaning for CAN Range of value

CAN Receive ID Part 1 (LSB) 252
CAN Receive ID Part 2 (MSB) [163
Send data 1: Set Baud Rate 19

Send data 2: Table

0 (Standard Table)
128...255

Send data 3: Baud Rate

In case of table 0:

0 = 1 Mbit/s
1 =800 kbit/s
2 =500 kbit/s
3 = 250 kbit/s
4 = 125 kbit/s
5 = 50 kbit/s
6 = 20 kbit/s

Table 18: Message Monitor LSS/LMT (3) > Set Baud Rate
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Mezzage Monitor |
File Edit Wiew

MESSAGE OUTRPUT Counter 1 MESSAGE IMPUT Counter 3 ik |
— Meszage Header — Meszzage Header —

R= 16 T 3 H= |3 T IEEE

LM 4 MR ] LM IE Luta NE [~ MR IEI

B 1] F 1] B, IEI F IEI

B a3 E ] B |84 E IEI
= [eleanan Header = (el eqanan Header

[eyze A, [ata fres eyze . I [atadies I

[ata Sl [ata [d [ata S, I gt i I

[Mata [Eamt [ata Tppe Vet [Eamt I [Wata Tupe I

Fumetion [T enable i I [T enable
Receive data Send data

0 0 2345 a3 [« 0 0234 5 gFls 3 |-
0 [25213113 0 0 | 0 |25216213 0 2 |
10 | 10 |
<0 | 20 |
20 | 30 |
40 | 40 |
50 | 50 |
50 | E0 |
] - [ .
™ Butcycic
Figure 51: Message Monitor LSS/LMT (3) > Set Baud Rate
PAGE 66 of 111 EO 09-0009

© Horner APG.This drawing is the property of Horner APG. and shall not be disclosed or reproduced except as specifically authorised.



CH. 6: ONLINE FUNCTIONS

CANopen Smartstack Manual

MANO0576-03-En

Save Configuration

Message for Sending via CAN (Layer 2)

Message Header

Rx = 3 (fixed) Tx =255

Ln = (is calculated) Nr=10...255

A=0 F=0

B=284 E=0

Send Data Meaning for CAN Range of value
CAN Send ID Part 1 252
CAN Send ID Part 2 161
Send data 1: Save Configuration |23

Table 19: Message Monitor LSS/LMT (4) > Save Configuration

Mezzage Monitor |
File Edit Wiew
MESSAGE OUTPUT Counter 1 MESSAGE IMPUT Counter 4 % |
—Mezzage Header — Mezzage Header —
R= 16 T 3 R |3 T IEEE
LM 3 MR ] LM |3 Auto MR [T MR IEI
B 1] F ] B, IEI F IEI
B a3 E ] B |B4 E IEI
= Neleanam Header = Ieleananm Header
[Mewize [ata dres [Mevize fdr, I [ata e s I
[Nate Sl [ata R [ata S, I [t ol I
[Nata Bt [Nata ppe [Nata Bt I [Wata Tupe I
FlrEhaEn [ enable R Eiel] I [ enable
Receive data Send data
01z ala 5 rla 3 [« 01 [zl lals g7 ]a g [«
0 [25212323 | 0 [2521871 23 |
10 | 10 |
20 | 20 |
30 | =0 |
40 | 40 |
50 | 50 |
60 | 60 |
70 | hd N hd
Figure 52: Message Monitor LSS/LMT (4) > Save Configuration
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Switch in Operating Mode

Message for Sending via CAN (Layer 2)

Message Header

Rx = 3 (fixed) Tx =255

Ln = (is calculated) Nr=10...255

A=0 F=0

B=284 E=0

Send Data Meaning for CAN Range of value
CAN Send ID Part 1 252
CAN Send ID Part 2 161

Send data 1: Save Configuration |23

Table 20: Message Monitor LSS/LMT (5) > Switch in Operating Mode

Meszzage Monitor
File Edit Wiew
MESSAGE OUTPUT Counter 1 MESSAGE INPUT Counter 5 ok |
— Meszage Header — Meszage Header —
F= 18 T 3 R |3 T |255
LM 3 MR 1] LM |4 duto MR T NR IEI
A 1] F ] A, IEI F IEI
B a3 E ] B |E4 E IEI
= leleanam Header = Neleananm Header
evicetdr [ata bres [Mevize fdr. I [ata Srea I
[rate Sl [t [l [ate Sl I [t I
Lrata Eaumt [ata pe [ata [t I [ata vpe I
Fiurchan [ enable Elretian I [ enable
Receive data Send data
o1 J2 24567 a0 [« 01 22457 ]a ]9 [«
0 [252]123 23 - 0 |2521624 0 |
10 10
20 20
30 30
40 | 40 |
50 50
B 60
70 Ad REE hd

Figure 53: Message Monitor LSS/LMT (5) > Switch in Operating Mode
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6.20 Message Monitor for Sending or Receiving Transparent CAN Telegrams
Using Messages it is possible to send and receive CAN telegrams (Layer 2).
6.21 Message Monitor for Sending CAN Telegrams (transparent)

The following steps show how to send CAN telegrams to the SmartStack Master and/or Node using the
Message Monitor.

Message for Sending via CAN (Layer 2)

Message Header

Rx = 3 (fixed) Tx =255

Ln = (is calculated) Nr=0...255

A=0 F=0

B=284 E=0

Send Data Meaning for CAN Range of value

CAN Send ID Part 1 0...255
CAN Send ID Part 2 0...255
Send data 1, if available 0...255
Send data 2, if available 0...255
Send data 3, if available 0...255
Send data 4, if available 0...255
Send data 5, if available 0...255
Send data 6, if available 0...255
Send data 7, if available 0...255
Send data 8, if available 0...255

Table 21: Message Monitor for Sending CAN Telegrams (transparent)

Note: If the SmartStack device is used simultaneously with other CANopen device, then the Identifiers
are already used. It is the responsibility of the user to ensure that no conflicts occur.

The CAN Send ID consists of two Bytes and is formed as follows:
The CAN ID (range : 0 to 2047) is multiplied by 32 and the data length (range : 0 to 8) is added. CAN
Send ID Part 1 is then the high order byte and CAN Send ID Part 2 is the low order byte.

Example: If the CAN telegram with CAN ID 2000 and 8 bytes of user data should be sent, the following
results: 2000 * 32 + 8 = 64008 (FAO8H). Then the CAN Send IP Part 1 is 250 (FAH) and CAN Send IP
Part 2 is 8 (08H).
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The following picture shows how to send the message CAN ID 2000 with 8 user data bytes. The user

data hereis 1, 2, 3,4, 5,6, 7 and 8.

Meszzage Monitor - [CANSEND MS5G] |
File Edit “iew
MESSAGE OUTRPUT Counter O MESSAGE IMPUT Counter 1 ok |
— Mezzage Header — Mezzage Header —
Fet 0 T 1] R |3 T 265
LM 1] HA ] LM |1EI Luta KR [ MR IIZI
A 1] F ] A, IEI F IIZI
B 0 E 1] 2] |84 E IIII
= [eleanan Header = (el earan Header
[NeyiEe [Natadres [NeyEe fdn I [Wata fres I
[Matadodn [t [Nataddr I [Vt I
[Nata Bt [ata ppe [t Bt I [Wata Tupe I
e [ enable Flmction I [ enable
Recemne data Send data
01z alse 56 la 3 [« N ER N G
o | ] | o fm0s 12 3 4 5 6 8 |
10 10
20 20
El 20
40 | 40 |
50 50
60 | 60
70 | Ad RN hd
Figure 54: Message Monitor for Sending CAN telegrams (transparent)
Note: The sending of the telegram is not confirmed and the error number 2025 appears.
6.22 Message Monitor for Receiving CAN Telegrams (transparent)
To receive messages the receive filter must be. In the following the Message Monitor for setting the
receive filter of the SmartStack Master and/or SmartStack Node is described.
To set the receive filter type the following in the Message Monitor:
Message for Setting the Receive Filter CAN (Layer 2)
Message Header
Rx = 3 (fixed) Tx =255
Ln = (is calculated) Nr=0...255
A=0 F=0
B =82 E=0
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Send Data Meaning for CAN Range of value
CAN Receive ID Part 1 0...255
CAN Receive ID Part 2 0.7

Table 22: Message Monitor for Setting the Receive Filter

The CAN Receive ID consists of two bytes and is formed as follows:

The CAN ID (range : 0 to 2047) is segmented in low and high order bytes. Where the CAN Receive ID
Part 1 is the low order byte and the CAN Receive ID Part 2 the high order byte.
Example: If the CAN telegram with CAN ID 2000 is to be received, then : 2000 ( 07DOH). Then CAN
Receive ID Part 1 is equal to 208 (DOH) and CAN Receive ID Part 2 is 7 ( 07H).
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The following picture shows the setting of the receive filter for CAN ID 2000.

Meszzage Monitor E |

Eile Edit “iew
MESSAGE QUTRPUT Courter 1 MESSAGE IMPUT Counter 1
—Mezzage Header — Mezzage Header
R 258 T 3 Fi |3 T 255
LM 1] MA 1] LM |2 dutn MR [T MR IEI
8, gz F 1] B, IEI F IEI
B 1] E 1] B |E=2 E IEI
= Neleanam Header = eleananm Header
[Weyize s [Nata bres [NewyEe fdr I [Watabres I
[rata & [Nata [dm [Nata I [rata | di I
[ata et [Mata hpe [Nata [t I [ata Thpe I
Flirehan [ enable ekt I [ enable
Receive data Send data
o2 345 |6 |7 [ (39 |« o[ {2 a4 586 7|8 [3 |a
0| I 02087 |
10 i
20 20
E El
40 | 40 |
50 50
60 60
70 | hd T A
[ Put cypclic Futtdezzage |

Figure 55: Message Monitor for Setting the Receive Filter
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The following describes the Message Monitor with the Receive of CAN telegrams at the SmartStack
Master and/or SmartStack Node.
Upon receipt of a telegram the following appears in the Message Monitor:

Message for Setting the Receive Filter CAN (Layer 2)

Message Header

Rx = 16 (fixed) Tx=3

Ln = (is calculated) Nr=0...255

A=0 F=0

B =83 E=0

Send Data Meaning for CAN Range of value
CAN Receive ID Part 1 0...255
CAN Receive ID Part 2 0...255
Receive data 1, if available 0...255
Receive data 2, if available 0...255
Receive data 3, if available 0...255
Receive data 4, if available 0...255
Receive data 5, if available 0...255
Receive data 6, if available 0...255
Receive data 7, if available 0...255
Receive data 8, if available 0...255

Table 23: Message Monitor for Receiving of CAN telegrams (transparent)

Note: This is only possible via the dual-port memory. It is not possible via a serial connection (COM Serial
Driver). The CAN Receive ID consists of two bytes and contains the CAN telegram ID and the data
length. Itis evaluated like follows:

CAN Receive ID Part 1 is the high order byte and the ID part 2 is the low order byte.
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CHAPTER 7: FILE, PRINT, EDIT, EXPORT AND VIEW

71 File
711 Open

An existing project can be opened with File > open.

7.1.2 Save and Save As

When the file name is known, the configuration can be saved under the File > Save menu, otherwise the
File > Save As menu must be selected.

7.1.3 Close

The current project can be closed with File > Close.

7.2 Print

Once the required printer has been selected in the File > Printer Setup menu, the configuration can be
printed out under the File > Print menu. For a page view, select the File > Page View menu.

Print Setup |
| Tu:upu:ulu:ug_l,i [ Bus Parameter
[T PDO Configuration
[T Device Table [T 1D Table
[T Address T able [T 500 Table

01 sorb according bo node addiesses

) sort azcording o data addresses

[ Device Information

— Device Selection
0l
= From [0 To [0 = Line criented
! ! £ Device addresses arente
) Gelect b aster
MHaodel

0k Cancel |

Figure 56: File > Print

The default setting prints information one sheet per device.
Topology - prints the topology of the Bus system.

Bus parameters - prints the Bus Parameters of the Bus system.
Address table - prints the address table of the Master.
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Device table - prints the device table.

ID Table - prints the ID Table.

PDO Configuration - prints the PDO Configuration.

SDO Table - prints the SDO Table.

The scope can be given with the Device Selection menu point. The following can be chosen:

e Al
e From Station address to Station address

e Selection of a device by means of its description
If no option is selected and the OK button is pressed nothing will be printed.

7.3
7.31

Export Functions
DBM Export

Select the File > Export > DBM menu in order to save the previously saved project file (*.PB Microsoft
Access Format) in a DBM file (HSyCon binary format). This DBM file can be retrieved in the DOS
Compro program. The configuration is stored in the Project directory in the path of the HSyCon
Installation with the extension *.dpm.

Attention: The file name can have max. 8 characters.

7.32 CSV Export

With the menu File > Export > CSV the configuration data of the connected Slaves can be exported into
a table. The configuration must be saved before the export is executed. The exported file has the ending
.csv (comma separated value) and is saved in the same directory as the configuration, but with the
ending *.csv.

The CSV file can be read with a table program such as Excel.

The CSV Export only saves the text and the values of the configured Slaves. The meaning of the
individual values must be shown in the table.

Here are the description of the parameters:

Parameter Meaning

Stationaddress | The Station address is the unique device address of the Slave on the bus.

RecordType The Record Type defines the version of the following structure and is always 2.

IdentNumber This number is the unique device number of the Slave.

VendorNumber | The Vendor Number is the unique number of the vendor (if available).

VendorName Here the name of the vendor is shown (max. 32 characters).

Device Name of the device (max. 32 characters).

Description This is the description of the device, which is set by the user (max. 32 char).

MasterAddress | This is the number of the Master Address, which the devices are related to.

Settings Contains information about the addressing mode and the storage format of the
process data (words, double words and floats).

Reserved reserved

ModulCount Number of the modules of the device. For each modul the parameters data
type, data size, data position and offset address are given. It can be follow ed
by max 60 modules. The parameters for modul 1 are marked with ..._0 and of
the modul 60 are marked with ..._59.
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DataSize_0 Number of bytes, which are used by the module.
DataType_0 The Data Type, which is used in the configuration.
DataPosition_0 | The byte Data Position, which is used in the configuration.
Address_0 Offset Address in the Dual-port memory

DataSize_59 if used, see at the top

DataType_59 if used, see at the top

DataPosition_59 | if used, see at the top

Address_59 if used, see at the top

Table 24: CSV Export - Meaning of the values

7.3.2.1 Description of the Parameter Settings

pr [pe [ps  [p4a [p3  [p2 D1 DO
Reserved Area Format | Address Mode

0 byte Address
1 word Address
1 little endian (LSB/MSB)

0 big endian (MSB/LSB)

reserved

Table 25: CSV-Export - Description of the Byte Settings

7.3.2.2 Description of the Parameter DataType

D7 D6 D5 D4 D3 D2 D1 DO
SubFlag |Data Direction Data Format

according EN standard
0 blank space

1 Boolean

2 Integer 8

3 Integer 16

4 Integer 32

5 Unsigned Integer 8
6 Unsigned Integer 16
7 Unsigned Integer 32

8 Float
9 ASCII
10 String
14 Bit

0 emty space

1 input

2 output

0 start of a module
1 submodule

Table 26: CSV Export > DataType Code
7.3.2.3 Description of the Parameter DataPosition
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D7

D6

DS

D4 D3 D2 D1 DO

Reserved Area

Bit Position

reserved

Bit Position of the Offset Address

Table 27: CSV Export > DataPosition Code

7.3.2.4 Example of a CSV file

Example of a CSV file which was exported to Excel:

EA Microsoft Excel - canopenl

J File Edit Miew Insert Format Tools Daka Window Help Acrobat

A

[

=|1

A

B[C|D |

E

| F

[ 6 [H[I] 4

[KILIM|N[O|P[Q[R[S]T T

1 11 21 0 301 Hilscher CIFA0-COS | Model 2860 0  Fresered™ 1) 837 0 0 0 00 0O O,
44 |.>—I[\canupen1 i <1k
Ready I L
Figure 57: Example of a CSV File in Excel

Cell Parameter Value Meaning

A1 StationAddress Station address of the CANopen Node.

B1 RecordType The RecordType is always 2.

C1 IdentNumber IdentNumber of the Node.

D1 VendorNumber | 301 The vendor number is 301.

E1 VendorName Hilscher Vendor name of the device.

F1 Device CIF 50-COS | Description of the device.

G1 Description Node1 Description of the device which is also shown in HSyCon as the name of
the device.

H1 MasterAddress | 255 Address of the related Master.

11 Settings 0 The addressing mode (byte- or word addressing) and the data format of
the process data are shown.

J1 reserved reserved reserved

K1 ModulCount 1 Number of the modules of the device. For each modul the information with
datatype, data size, data position and the offsetaddress follow. The
information for
modul 1 you find in the cells L1, M1, N1, O1 and for
modul 2 in the cells P1, Q1, R1, S1 and so on.

L1 DataSize 8 The size of the modul is 8 bytes.

M1 DataType 37 Input; Datatype unsigned Integer 8

N1 DataPosition Output; Datatype unsigned Integer 8

(o) Offsetaddress The Offset address is 0.

P1..1Q1 | DataSize The modules 2 till 59 are not used for this device and so a 0 is shown.

Table 28: Example of a CSV File in Excel

If two or more Slave devices are connected to the Master, these are displayed in the next lines of the
table.
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7.4 Edit
7.4.1 Cut, Copy and Paste

The menus Edit > Cut and Edit > Copy allow the cut/copied device with its settings and configuration
(not the description of the device) to be put in the Clipboard and with Edit > Paste it can be inserted.
The difference between Cut and Copy is:

Menu option Edit > Cut moves a device from one point in the configuration to another. While menu
option Edit > Copy duplicates an existing device. If the Edit > Cut is selected a security question
appears.

Question |

@ Do you want bo cut this device’?

Hein

Figure 58: Security question cut device

Answer Yes to cut the device to the clipboard.
With the menu Edit > Insert click on the position where the device should be inserted, a window opens
where the cut/copied device can be selected.

Inzert Mode from Clipboard |
— Maode filker
Yendaor I j
Cancel
Profile | =]
Aevailable devices Selected devices
Sd |
Aol dlfelslf |
&4 HEmmyE |
4 Bemve Sl |
Yendor name Mode D I1
Praduct nurnber Description INn:nde1
Product version
Product revizion
EDS file name
EDS Rewvizion

Figure 59: Edit > Insert cut/copied device

Click the OK button to insert the device to the configuration.
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7.4.2 Delete

To delete the Master or a Slave device mark the device and then select the menu Edit > Delete. Before
HSyCon deletes the Master or a Slave a security question appears.

Question E |

@ Do you want to delete this device?
: Mein |

Figure 60: Security question delete device

Note: Deleted device settings and configuration are lost.

7.4.3 Replace

With the menu Edit > Replace the Master or a Slave device can be replaced.

7.5 View of the Configuration

The configuration can be displayed in a table. The following tables are available:
- Device Table

- Address Table

- ID Table

- SDO Table

7.5.1 Device Table

The list of all devices added is displayed with the menu item View > Device Table. Apart from the Node
address the name of the device displayed with the pertinent alterable description.
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Device Table |
MNode | |Device |Descriptinn < T g e
CIF50-COk bd azter L
1 CIFa0-COS5 MHodel

Figure 61: View > Device Table

7.5.2 Address Table

Menu item View > Address Table gives an overview of all configured PDOs and the assigned start
addresses in the process image including their length.

Addresz Table

Node D |Device [Obj. Ids.  |Parameter [COBID [ITwpe [lade JiLen O Type|0ad. [0Len [
1 CIFa0-COS 1400 RxPDO1 parameter a13 LB 1] 3 -
Sort according to Mode (D Sort according to data addreszes

Figure 62: View > Address Table

It is possible to sort the addresses according to Station Addresses or according to Data Addresses.

7.5.3 ID Table
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Menu item View > ID Table shows a sorted list for each Node, what message numbers in the CAN
network are occupied by the respective Nodes. These are the Emergency ID, Nodeguard ID and PDO
IDs.

ID Table

NDdE|d|DE\.-'iCE |Desu:riptiu:un |Emergen|:_l,l |N|:udeguaru:| |F'arameter |EEIB-ID -
1 CIFR0-COS Model 129 1793 R=PDOT parameter 13

Figure 63: View > ID Table

7.5.4 SDO Table

Menu item View > SDO Table shows an overview of the transmitted objects during the Node BootUp
phase for each Node. Apart from the Node Address for each entry the Object and Subindex are
displayed with the pertinent value. Thereby if a line contains a cross in the column PDO Dialog, then the
entry was created automatically when inserting a PDO by HSyCon and can be changed. If an entry does
not contain a cross in the column PDO Dialog, then the appropriate object is manually created and can be
changed there. Exceptions are the entries COB-ID SYNC and Communication Cycle Period, which can
only be changed in the dialog. It is possible to hide or display the configured objects of the PDO Dialog.
The object values can be shown in decimal or hexadecimal.
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S5D0 Table

Customized objects

Mode ID|0bjlds [Sub.lds. [Parameter [Choosen value |POO Dialog |«
1005 0 COB-D Sync an -
1006 0 Communication Cycle Period B4
1 1400 1 COB-ID 2m #
2 Tranzmizzion ype FE s
3 Inihibit tirme B4 #
1600 0 Mumber of mapped objectz g s
1 Dutput Byte 0 E2000002 #
2 Dutput Bute 1 E20001 03 #
3 Dutput Byte 2 E2000203 #
4 Dutput Byte 3 E2000303 #
] Dutput Byte 4 E2000403 #
g Dutput Byte & E2000503 #
7 Dutput Byte & E2000803 #
a Dutput Byte 7 E2000703 #

Show entriez configured in the PDO dialog

Hide entrez configured in the PDO dialog

7.6 View Menu SyCon
7.6.1 Logical Network View

Figure 64: View > SDO Table

In the menu View > Logical Network View the user can activate or deactivate the network view by
selecting it (with hook) or by not selecting it (without hook).
The network view is used for example for the Start Options.

7.6.2 Toolbars

In the menu View > Toolbars the user has the possibility to activate or deactivate the Toolbars Standard
and Fieldbus. If this function is deactivated the toolbars are not shown.

7.6.3 Status Bar

In the menu View > Status Bar this bar can be activated (with hook) or deactivated (without hook).
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CHAPTER 8: ERROR CODES

8.1 CIF Serial Driver Error Numbers (-20 .. -71)

This is the list of error numbers using the serial driver.

Error | Description Error | Description
No. No.
-20 Driver: No COM port found or COM |-50 User: Send message, timeout error
port already in use.
-21 Driver: COM port already opened -51 User: Could not send a message :
Cable not connected.
Wrong cable.
Device does not respond.
=22 Driver: Function call into driver has | -52 User: Send message, no device connected
failed
-23 Driver: Internal driver error -53 User: Error by send message, message receiving.
-24 Driver: Could not create read thread |-54 User: Telegram collision
-25 Driver: Could not create read event |-55 User: Telegram, no acknowledgement received
-26 Driver: Could not create write event |-56 User: Telegram, noise
=27 Driver: Could not create timer event |-57 User: Telegram, data overrun
-28 Driver: Error by writing data -58 User: Telegram, parity error
-29 Driver: Wrong COM state -59 User: Telegram, framing error
-30 Driver: COM state error is set -60 User: Telegram, unknown error
-31 Driver: COM buffer setup failed -70 User: Timeout by receive a message
-32 Driver: COM set timeout failed -71 User: No message received
-33 Driver: Receive buffer overrun
-34 Driver: Receive buffer full
-35 Driver: Send busy
-36 Driver: Error during close driver
-40 User: COM port not opened
-41 User: Invalid handle value
-42 User: Invalid COM number
-43 User: Size parameter invalid
-44 User: Size parameter zero
-45 User: Buffer pointer is NULL
-46 User: Buffer too short
-47 User: Setup error

Table 29: CIF Serial Driver Error Numbers (-20..-71)
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9.1 Extended Device Diagnostic Master

The menu item Online > Extended Device Diagnostic helps to find possible network and configuration
faults while trying to get the network fully operative. This menu shows a list of available structures. The
listed structures can be displayed to show the values. The structures will be reset after power on and
after a cold or warmstart command.

Select Task State

]
Bl T S 0K
[CaM_TAS
[CAM_TASEK]Mode Running States m
[CaM_TASK] Global State Field
[CAM_TASE] Communication Error
[CAM_TASE] Madeguard InputqueLie
[CaM_TASE] Management |nputgueLe

[CAM_TASE] Emergency Inputqueus
[CAM TASK] Transmit Dueue =i

Figure 65: Online > Extended Device Diagnostic

These functions contain online counters, values, parameters and status. Several task states are also
available.

9.1.1 PLC_TASK Common Variables

Common Yariables

Yerzion compiled CAr
Tazk state ]
Hahdzhake counter 0
Handzhake mode 2 Error 0

Figure 66: PLC_TASK Common Variables

The definition of the data is explained below :

Variable Meaning
Version compiled - Indicates the hardware version the software is compiled for.
Task state - Is always 0.
Handshake counter - Number of process data handshakes done with the application.
Handshake mode - Represents the process data handshake mode the card is

running with. The mode can be switched in the menu Settings >
CANopen Master Settings.

Table 30: PLC_TASK Common Variables
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9.1.2 CAN_TASK Common Variables

Common Yariables

Received mezsages 29600

Sent meszages 1943452

Receive overunz 0

Buz erorz 1]

Contraller reinits ]

Synchimer reload[ms] 100

Baudrate ]

Activated buz parameters ]

Apnnounced nodes 1

“Wrong parameters 1] Eror O

Figure 67: CAN_TASK Common Variables

Variable Meaning
Received messages Number of received CAN-Messages
Sent messages Number of sent CAN-Messages
Receive overruns This counter is incremented when to many incoming CAN messages overload the
master. It should normally contain 0.
Bus errors The CAN controller has two internal error frame counters for detecting transmission

errors, one for receive and one for transmit messages. If one of these error counter
oversteps a defined value, the bus error counter is incremented.

Controller reinits If the internal CAN controller error frame counter oversteps a defined limit the controller
goes into the bus off state. If this occurs the controller is reinitialized to be pre-operative
and this counter is incremented. A non 0 value is an indication of bad transmission
quality, poor bus wiring or low power in the CAN-controller interface driver.

Synctimer reload This value represents the value that was configured via the menu Settings > Bus
parameter in HSyCon and shows the actual configured and real value.
Baudrate This value shows the actual baudrate the master is working with where :
0 = 1Mbaud,
1 = 800Kbaud,
2 = 500kBaud,
3 = 250Kbaud,
4 = 125kBaud,
5 = 100Kbaud,
6 = 50kBaud,
7 = 20kBaud,
8 = 10kBaud
Activated bus Value 0, the master device has found a configuration data base coming from HsyCon.
parameter Value 1, the master device isn’t configured and needs to be configured via HSyCon

Announced Nodes This value represents the number of Node data sets found in the download database.
Wrong parameters ~ This value indicates if the master has detected any error in a Node data set which in the

actual downloaded data base. The counter is incremented for each Node which has an
incorrect entry.

Table 31: CAN_TASK Common Variables
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9.1.3 CAN_TASK Node Running State

Hode RBunning States

Description | Walue |«
MNode 0 node enter state |
MHode 1 handle output

Mode 2 node enter state

Mode 3 node enter state

Mode 4 node enter state

Mode 5 node enter state

Mode B node enter state

Mode 7 node enter state

Mode 8 node enter state

Mode 9 node enter state

Mode 10 node enter state

Mode 11 node enter state

Mode 12 node enter state j Emar 00

Figure 68: CAN_TASK Node Running State

The master device has a Node handler to keep track of the different states of the Nodes. HSyCon
interprets the current state of each Node and prints it on the screen in textual form.

9.1.4 CAN_TASK Communication Error

For each Node the master has an internal online error buffer. HSyCon interprets the actual error
condition and prints it on the screen in textual form :

Communication Error |
Description | Yalue | -
MWode [ Mo actual emror 1=
Mode 1 Mo actual emror
Mode 2 Mo actual emror
MWode 3 Mo actual emror
MWode 4 Mo actual emror
MWode 5 Mo actual emror
MWode B Mo actual emror
MWode 7 Mo actual emror
MWode 8 Mo actual emror
MWode 9 Mo actual emror
MWode 10 Mo actual emror
MNode 11 Mo actual emror
MWode 12 Mo actual emror ll Enar 0

Figure 69: CAN_TASK Communication Error
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9.1.5 Queues

The incoming CAN messages are assigned to an input message queue. Similarly outgoing messages
are queued while the CAN transmits the current message. The message queue handler has three
parameters the contents of which are shown by HsyCon:

blnner - is the number of actual stored messages.
bFront - is the pointer to where the next message will be stored.
bRear - is the pointer to the next message to be processed.

In a properly operating system the value blnner should automatically decrease to 0 and bFront and
bRear should be equal.

9.1.5.1 CAN_TASK Nodeguard Inputqueue

Modeguard Inputqueus Ed

bRear 137
bFront 137
blhner 0O

Eror 0

Figure 70: CAN_TASK Nodeguard Inputqueue

Variable Meaning

bRear Position of the next read access to the received CAN telegrams buffer
bFront Position of the next write access
binner Number of CAN telegrams which are in the buffer

Table 32: CAN_TASK Nodeguard Inputqueue

9.1.5.2 CAN_TASK Management Inputqueue

Management Inputqueue Ed

bRear Bl
bFront &1
blner 0

Error 0O

Figure 71: CAN_TASK Management Inputqueue

Variable | Meaning

bRear Position of the next read access in the receive buffer.

bFront Position of the next write access

blnner Number of CAN telegrams which are in the buffer

Table 33: CAN_TASK Management Inputqueue
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9.1.5.3 CAN_TASK Emergency Inputqueue

Emergency Inputqueus
bRear 0O
bFrant 0O
blhner 0O

Eror 0

Figure 72: CAN_TASK Emergency Inputqueue

Variable | Meaning

bRear Position of the next read access in the receive buffer.

bFront Position of the next write access

blnner Number of CAN telegrams which are in the buffer

Table 34: CAN_TASK Emergency Inputqueue

9.1.5.4 CAN_TASK Transmit Queue

Transmit Queue
bRear 45
bBFrant 45
bBlhner 0O

Erar 0

Figure 73: CAN_TASK Transmit Queue

Variable | Meaning

bRear Position of the next read access in the receive buffer.

bFront Position of the next write access

binner Number of CAN telegrams which are in the buffer

Table 35: CAN_TASK Transmit Queue

9.1.6 CAN_TASK CMS Domain Services
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CM5 Domain Services |
Start node request 3
Stop node request 1]
| it upload request 208

|nit upload responze
Segment upload request

Segment upload responze 1]

| it dowenload request a5

[nit download rezponse 45
Segment download request 1]
Segment download rezpaonse 0O
Abort domain request 204
Abort domain response 10
Reszet node request 3
Syhc request 1]
Mode guard request hh47E
Hard transmission aborts 1] Erar D

Figure 74: CAN_TASK CMS Domain Services

The CANopen protocol defines different services which are summarised under the name Domain
Services. All Domain Services that are transmitted and received are counted in this table and shown
online by HSyCon. A special value is the Hard transmission abort counter. Each CAN message sent is
supervised by a timer started simultaneously. If the CAN controller cannot sent the message the timer
expires. If this happens the message is discarded and the next message in the queue is readied for
attempted transmission. An incrementing Hard transmission abort counter is an indication of a physical
hardware problem in the network. The fault could be that the baud rate is not correctly configured on a
node.

9.1.7 CAN_TASK Timeout Counter
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Timeout Counter

Description | Walue |«
Mode 0
Mode 1
Mode 2
Mode 3
Mode 4
Mode 5
Mode &
Mode 7
Mode 8
Mode 9
Mode 10
Mode 11
Mode 12

o R o R e B o o e Y e ) o R o R e Y e R e}

<

Ermor 0O

Figure 75: CAN_TASK Timeout Counter

In the CANopen protocol PDOs are transferred without any acknowledge message. However if input
PDO data is polled by the master with a remote request telegram each addressed Node must respond. If
a Node does not respond to an outstanding remote request, then the Timeout Counter of the
corresponding Node is incremented. If a counter shows a non zero value it is an indication that the
remote request rate is to high for the Node which cannot answer every request. In such case decrease
the Node request poll rate in the Node configuration window.

9.1.8 CAN_TASK Node Init Counter

Mode Init Counter |

Dezcrption | Value I
Mode 0
Mode 1
Mode 2
Mode 3
Mode 4
Mode B
Mode B
Mode 7
Mode 8
Mode 9
Mode 10
Mode 11
Mode 12

Lo R s T s T s s s s T s s s S

<

Emmor 00

Figure 76: CAN_TASK Node Init Counter

The Node init counter is incremented whenever a Node is initialized. The counter should show the value
1 for each configured Node, but if a Node is detected as inactive during the Node guarding procedure,
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then the master tries to reinitialize the Node. If this happens the Node init counter is incremented . So
values larger than 1 are an indication of communication error to the corresponding Node.

9.2 Extended Device Diagnostic Node

The menu Online > Extended Device Diagnostic helps to find possible bus and configuration faults
while trying to get the bus fully operative. This menu shows a list of available structures. Click with the
right mouse button on the required Node and select the menu Select as actual master. Then select the
menu Online > Extended Device Diagnostic. This menu activates the following list:

Select Tazk State Ed |
PLC TASK] Common % ariables ok |
[COS_TASE] Common Yariables

[COS_TASE] Uzer Communication
[CO5_TASE] Mode Management
[COS_TASEK]PDO Transfer
[COS_TASE]SDO Transfer

[COS_TASE] Object Dictionary
[COS_TASE] Receive Queus

[0S TASK] Transmit Dueue =

Figure 77: Extended Device Diagnostic Node

9.2.1 PCL_TASK Common Variables

Common Yariables

YYerzion compiled Cos
Tazk state ]
Hanhdzhake counter 0
Hahdzhake mode 2 Error 0

Figure 78: PCL_TASK Common Variables

Variable Meaning

Version compiled Holds a static text ('COS') indicating the hardware the PLC
task was compiled for

Task state Internal state of the PLC task

Handshake counter Number handshake cycles executed

Handshake mode Currently activated handshake mode (1, 2 or 3)

Table 36: PCL_TASK Common Variables

9.2.2 COS_TASK Common Variables
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Common Yariables

Feceived meszages 2831322
Sent meszages G2545

Last received COB-ID 513 201 k]
Lazt bransmit COB-ID 1733 [701h)
Receive overuns 1]

Tranzmit overruns

Hard tranzmizgion aborts
Buz errorz

Buz off events

Baud rate

Activated bus parameters

o O O O a0

Wirong parameters Errar 0O

Figure 79: COS_TASK Common Variables
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Variable

Meaning

Received messages

Number of received CAN messages

Sent messages

Number of messages handed over to CAN chip for transmission (This does
not necessarily mean these messages were sent over the bus, see below).

Last received COB-ID

COB ID of most recently received CAN message.

Last transmit COB-ID

COB ID of last CAN message handed over to CAN chip.

Receive overruns

Number of overrun situations in the CAN chip internal receive queue.

Transmit overruns

Reserved for future use.

Hard transmission aborts

Number of discarded messages because no acknowledging partner could
be found on the bus.

Bus errors

Counter for bus events detected by the CAN chip. This includes warnings,
bus off situations and receive queue overruns. The latter two are also
counted in separate variables (see below/above).

Bus off events

Number of bus off events. These indicate severe communication problems
on the CAN bus. When the CAN chip detects such a situation it goes to the
disabled state and is not involved in bus operations anymore. To resume to
work it must be re-initialized which is done by the firmware automatically.

Baud rate

Current baud rate the CAN chip is operating at on the bus
0 - 1 Mbit/s

1 - 800 Kbit/s

2 - 500 Kbit/s

3 - 250 Kbit/s

4 - 125 Kbit/s

5-100 Kbit/s

6 - 50 Kbit/s

7 - 20 Kbit/s

8 - 10 Kbit/s

Activated bus parameters

0 - valid configuration data received
255 - current configuration data is invalid

Wrong parameters

Reserved for future use

Table 37: COS_TASK Common Variables

9.2.3 COS_TASK User Communication

Uszer Communication

Buz camm. enabled 1
Izer emergency messages 0

dzer MMT commandz ]

Last uzer MMT command

(1 [0k] Errar 0O

Figure 80: COS_TASK User Communication

PAGE 94 of 111 EO 09-0009

© Horner APG.This drawing is the property of Horner APG. and shall not be disclosed or reproduced except as specifically authorised.



CHAPTER 9 : Diagnostic Functions CANopen Smartstack Manual

MANO0575-03-En

Variable

Meaning

Bus comm. enabled

0 - bus communication is disabled because of Not Ready bit
set in DPM or HOST watchdog error

1 - bus communication is enabled

User emergency
messages

Number of user generated emergency messages sent

User NMT commands

Number of NMT commands received from user

Last user NMT command

NMT command received most recently from user

Table 38: COS_TASK User Communication

9.24 COS_TASK Node Management

Mode Management |
State 3
Flags Fh
Last command 1[1h]
Enter Pre-0p meszages ]
Start node meszages B
Stop node meszages ]
Reszet comm meszages 4
Rezet node meszages ]
nknown meszages ]
Mode quarding requests 4623
Life time exceeded 3
Emergency messages sent & Errar 0O

Figure 81: COS_TASK Node Management

Variable

Meaning

State

Current Node management state of the DEVICE
0 - Init

1 - Pre-Operational

2 - Prepared

3 - Operational

Flags

Some flags

Bit 0 - PDO communication enable
Bit 1 - SDO communication enable
Bit 2 - Node guarding enable

Bit 3 - life guarding enable

Bit 7 - Node guarding toggle bit

Last command

Last Node management command received

Enter Pre-Op messages

Number of Enter Pre-Operational State messages received

Start Node messages

Number of Start Node messages received

Stop Node messages

Number of Stop Node messages received

Reset comm messages

Number of Reset Communication messages received
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Reset Node messages Number of Reset Node messages received

Unknown messages Number of unknown (and ignored) Node management
messages received

Node guarding requests Number of Node guarding requests received

Life time exceeded Number of life time supervision failures
Emergency messages Number of emergency messages sent by the DEVICE
sent

Table 39: COS_TASK Node Management

9.2.5 COS_TASK PDO Transfer

PDO Transfer

R«PD0s 2928337
T=PD0Os 12

RTRz on TxPDOs 1

Last R=FDO COB-ID B13[201hH)
Last T=PDO COB-ID E41 [281hH]

Lazt RTR TaFDO COE-ID 285 [181h)
wirong lenath RxPD0z ]
wirong length RTHz ]
RTRz on RxP00z ]
]

Recewed TxPDOsz Error 0

Figure 82: COS_TASK PDO Transfer

Variable Meaning

RxPDOs Number of valid RxPDOs received.

TxPDOs Number of TxPDOs sent.

RTRs on TxPDOs Number of valid RTRs and TxPDOs received.
Last RxPDO COB-ID COB ID of RxPDO most recently received.
Last TxPDO COB-ID COB ID of RxPDO most recently sent.

Last RTR TxPDO COB-ID | COB ID of RTR or TxPDO most recently received.

Wrong length RxPDOs Number of RxPDOs with incorrect length (unequal internally
configured length of this PDO)..

Wrong length RTRs Number of RTRs on TxPDOs with wrong length (unequal 0).
RTRs on RxPDOs Number of RTRs or RxPDOs.
Received TxPDOs Number TxPDOs received (and ignored).

Table 40: COS_TASK PDO Transfer

9.26 COS_TASK SDO Transfer
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5D0 Transfer

IJpload init indications i
|Jpload zeament indi. ]
|lpload abort ]
Dovnload init indi. a7
D ownload zegment indi. 1]
Download aborks ]
Abort trangfer indi. 2
nknown commands ]
Abort tranzfer requests 15
Default 500 Hags Oh
Default SO0 data length 1
Default SO0 data sent ] Error 0O

Figure 83: COS_TASK SDO Transfer

Variable

Meaning

Upload init indications

Number of upload initial segment indications received

Upload segment indi.

Number of upload segment indiciations received

Upload aborts

Number of upload operations aborted

Download init indi.

Number of download initial segment indications received

Download segment indi.

Number of download segment indiciations received

Download aborts

Number of download operations aborted

Abort transfer indi.

Number of abort transfer indications received

Unknown commands

Number of unknown SDO commands received

Abort transfer requests

Number of abort requests sent

Default SDO flags

Flags indicating the current state of the default SDO
Bit O - upload operation running

Bit 1 - download operation running

Bit 7 - SDO transfer toggle bit

Default SDO data length

Download: number of bytes received during last download
Upload: number of bytes to be uploaded

Default SDO data sent

Download: 0
Upload: number of bytes already uploaded

Table 41: COS_TASK SDO Transfer
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9.2.7 COS_TASK Object Dictionary

Object Dictionary

Lazt index 1600k

Lazt zub-index (h

Last access type 2

Lazt data length 1 Error 0

Figure 84: COS_TASK Object Dictionary

Variable Meaning

Last index Index of most recent access to object dictionary

Last sub-index Sub-index of most recent access to object dictionary
Last access type Operation type of most recent access to object dictionary

1 - read operation
2 - write operation

Last data length Number of bytes transferred during most recent access to
object dictionary

Table 42: COS_TASK Object Dictionary

9.2.8 COS_TASK Receive Queue

Receive Queue

Fx bRear R4
BFrant L)
bl riner ] Ermor 0

Figure 85: COS_TASK Receive Queue

Variable Meaning

Rx bRear Position of the next message to be read from the queue of
incoming CAN messages

bFront Position of the next incoming CAN message to be inserted
into the queue

blnner Number of messages currently in the queue

Table 43: COS_TASK Receive Queue

9.2.9 COS_TASK Transmit Queue

Transmit Queue

Tx bRear 5
bFrant 5]
bl riner ] Emmor 0

Figure 86: COS_TASK Transmit Queue
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9.3

Variable Meaning

Tx bRear [ Position of the next message to be sent from the Tx queue.

bFront Position of the next available CAN message space in the queue, messages
to be sent are queued only if the CAN chip is not able to immediately send
the message because the preceding message transfer is pending.

blnner Number of messages currently in the queue

Table 44: COS_TASK Transmit Queue

COB-ID (Predefined Connection Set)

COB-ID means Communication Object Identifier. This is the 11 bit telegram identifier of the CAN
telegram. The higher 4 bits (bit 10 to 8) are the function code and the lower 7 bits (bit 7 to 0) are the bus
address of the Node.
Broadcast Objects:

Object Function |COB ID COBID Index in the Object
Code hex dec Directory

NMT 0000 00H 0 -

SYNC 0001 80H 128 1005H, 1006H, 1007H

TIME STAMP (0010 100H 256 1012H, 1013H

Peer-to-Peer Objects:

Table 45: COB ID - Broadcast Objects

Object Function |COB ID COBID Index in the Object
Code hex dec Directory

Emergency 0001 81H-FFH 129-255 1014H, 1015H

PDO 1 (tx) 0011 181H-1FFH 385-511 1800H

PDO 1 (rx) 0100 201H-27FH 513-639 1400H

PDO 2 (tx) 0101 281H-2FFH 641-767 1801H

PDO 2 (rx) 0110 301H-37FH 769-895 1401H

PDO 3 (tx) 0111 381H-3FFH 897-1023 1802H

PDO 3 (rx) 1000 401H-47FH 1025-1151 | 1402H

PDO 4 (tx) 1001 481H-4FFH 1153-1279 | 1803H

PDO 4 (rx) 1010 501H-57FH 1281-1407 | 1403H

SDO (tx) 1011 581H-5FFH 1409-1535 | 1200H

SDO (rx) 1100 601H-67FH 1537-1663 | 1200H

NMT Error 1110 701H-77FH 1793-1919 | 1016H, 1017H

Control

Table 46: COB ID - Peer-to-Peer Objects
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9.4 Object Dictionary

The Object Dictionary is a collection of data, which have influence on the application and the
communication of a CANopen device and the device can be configured with this data collection. The
entries are structured by the index and the subindex.

9.4.1 Object Name and Object Code

The following table shows a list of the Object Codes:

Object Name Comment Object Code

NULL A dictionary entry with no data fields.

DOMAIN Large variable amount of data e.g. executable program
code.

DEFTYPE Denotes a type definition such as a Boolean, UNSIGED |5
16, float and so on.

DEFSTRUCT | Complex Data type definition, e.g. PDO Mapping- 6
Structure.

VAR A single value such as Unsigned 8, Boolean, visible 7
string etc.

ARRAY A multiple data field object where each data field is a 8
simple variable of the same basic data type e.g. array of
Unsigned 16

Sub-index 0 is of Unsigned 8 and not part of the array
data.

RECORD A multiple data field object where the data fields may be |9
any combination of simple variables.

Sub-index 0 is of Unsigned 8 and not part of the record
data.

Table 47: Object Codes

Note: The list of the Object Names and Object Codes does not imply that the Master or the Node support
the respective data type.
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9.4.2 Object Dictionary Data Types

The following table is a survey of the data types and an extract of the CANopen specification.

Range Index (Hex) Object Name

Reserved 0000 reserved reserved

Static data types 0001 DEFTYPE BOOLEAN
0002 DEFTYPE INTERGER 8
0003 DEFTYPE INTERGER 16
0004 DEFTYPE INTERGER 32
0005 DEFTYPE UNSIGNED 8
0006 DEFTYPE UNSIGNED 16
0007 DEFTYPE UNSIGNED 32
0008 DEFTYPE REAL 32
0009 DEFTYPE VISIBLE_STRING
000A DEFTYPE OCTET_STRING
000B DEFTYPE UNICODE_STRING
0ooC DEFTYPE TIME_OF_DAY
000D DEFTYPE TIME_DIFFERENCE
000E DEFTYPE BIT_STRING
000F DEFTYPE DOMAIN
0010 DEFTYPE INTERGER 24
0011 DEFTYPE REAL 64
0012 DEFTYPE INTERGER 40
0013 DEFTYPE INTERGER 48
0014 DEFTYPE INTERGER 56
0015 DEFTYPE INTERGER 64
0016 DEFTYPE UNSIGNED 24
0017 reserved reserved
0018 DEFTYPE UNSIGNED 40
0019 DEFTYPE UNSIGNED 48
001A DEFTYPE UNSIGNED 56
001B DEFTYPE UNSIGNED 64
001C-001F reserved reserved

Continuation see next page.
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Complex data types 0020 DEFSTRUCT PDO_COMMUNICATION_PARAMETER
0021 DEFSTRUCT PDO_MAPPING
0022 DEFSTRUCT SDO_PARAMETER
0023 DEFSTRUCT IDENTITY
0024-003F reserved reserved

Manufacturer specific 0040-005F DEFSTRUCT Manufacturer specific complex data types

complex data types

Device profile data types 0060-007F DEFTYPE Device profile (0) specific standard data types
0080-009F DEFSTRUCT Device profile (0) specific complex data types
00A0-00BF DEFTYPE Device profile 1 specific standard data types
00C0-00DF DEFSTRUCT Device profile 1 specific complex data types
00EO-00FF DEFTYPE Device profile 2 specific standard data types
0100-011F DEFSTRUCT Device profile 2 specific complex data types
0120-013F DEFTYPE Device profile 3 specific standard data types
0140-015F DEFSTRUCT Device profile 3 specific complex data types
0160-017F DEFTYPE Device profile 4 specific standard data types
0180-019F DEFSTRUCT Device profile 4 specific complex data types
01A0-01BF DEFTYPE Device profile 5 specific standard data types
01C0-01DF DEFSTRUCT Device profile 5 specific complex data types
01EO-01FF DEFTYPE Device profile 6 specific standard data types
0200-021F DEFSTRUCT Device profile 6 specific complex data types
0220-023F DEFTYPE Device profile 7 specific standard data types
0240-025F DEFSTRUCT Device profile 7 specific complex data types

Reserved 0300-0FFF reserved reserved

Table 48: Object Dictionary Data Types

Note: The list of the data types is no information that the Master or the Node support the respective data
type.

9.4.3 Object Dictionary Profile

The following table is a survey of the profile object dictionary and an extract of the CANopen specification.

Range Index (Hex) | Object Name Type / Access

Communication Profile | 1000 VAR Device Type Unsigned 32/ ro
1001 VAR Error Register Unsigned 8 / ro
1002 VAR Manufacturer Status Register Unsigned 32/ ro
1003 ARRAY Pre-defined Error Field Unsigned 32/ ro
1004 - Reserved -
1005 VAR COB-ID SYNC Unsigned 32 / rw
1006 VAR Communication Cycle Period Unsigned 32 / rw
1007 VAR Synchronous Window Length Unsigned 32 / rw
1008 VAR Manufacturer Device Name Visible_string / ¢
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1009 VAR Manufacturer Hardware Version Visible_string / ¢
100A VAR Manufacturer Software Version Visible_string / ¢
100B - Reserved -
100C VAR Guard Time Unsigned 32 / rw
100D VAR Life Time Factor Unsigned 32/ rw
100E - Reserved -
100F - Reserved -
1010 VAR Store Parameters Unsigned 32 / rw
1011 VAR Restore Default Parameters Unsigned 32 / rw
1012 VAR COB-ID TIME Unsigned 32 / rw
1013 VAR High Resolution Time Stamp Unsigned 32 / rw
1014 VAR COB-ID EMCY Unsigned 32 / rw
1015 VAR Inhibit Time EMCY Unsigned 16 / rw
1016 ARRAY Consumer Heartbeat Time Unsigned 32 / rw
1017 VAR Producer Heartbeat Time Unsigned 16 / rw
1018 RECORD Identity Object Identity / ro
1018 /0 Number of Entries Unsigned 8
1018 /1 Vendor Information Unsigned 32
1018/2 Product Code Unsigned 32
1018/3 Revision Number Unsigned 32
1018/4 Serial Number Unsigned 32
1019-11FF - Reserved -

Continuation see next page.
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Range Index (Hex) | Object Name Type / Access
Communication Profile 1200 RECORD Server 1. SDO Parameter /SDO_Parameter
ro
1200/0 Number of Entries Unsigned 8
1200/1 COB-ID Client -> Server Unsigned 32
1200/ 2 COB-ID Client <- Server Unsigned 32
1200/3 NodelD Unsigned 8
1201-1277 | RECORD Server 2. to 127. SDO Parameter /SDO_Parameter
rw
1280-12FF |RECORD Client SDO Parameter SDO_Parameter
[ rw
1300-13FF |- Reserved -
1400-15FF | RECORD Receive PDO Parameter PDO_Com_Para
[ rw
1400/0 Number of Entries Unsigned 8
1400 /1 COB-ID Unsigned 32
1400/ 2 Transmission Type Unsigned 8
1400/ 3 Transmit Prohibited Time Unsigned 16
1400/ 4 Reserved Unsigned 8
1400/5 Event Timer Unsigned 16
1600-17FF | ARRAY Receive PDO Mapping PDO_Mapping /
rw
1600/0 Number of Entries Unsigned 8
1600 /1 1. Object Unsigned 32
1600/ 2 2. Object Unsigned 32
1600/ ... n. Object Unsigned 32
1600/ 40 64. Object Unsigned 32
1800-19FF | RECORD Transmit PDO Parameter PDO_Com_Para
[ rw
1A00-1BFF | ARRAY Transmit PDO Mapping PDO_Mapping /
rw
1C00-1FFF |- Reserved -
Manufacturer Specific 2000-5FFF
Profile
Standardized Device 6000-67FF Device Profile 1
Profiles 6800-6FFF Device Profile 2
7000-77FF Device Profile 3
7800-7FFF Device Profile 4
8000-87FF Device Profile 5
8800-8FFF Device Profile 6
9000-97FF Device Profile 7
9800-9FFF Device Profile 8
Reserved AOO00-FFFF |- Reserved -

Table 49: Object Dictionary Profile
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Note: The list of the single objects is no information that the Master or the Node support the respective
object and the function which is associated with it.
9.5 Communication Profile, Device Profile and Device Type

The Communication Profile DS 301 specifies, how to communicate. The Device Profiles DS 401ff specify,
what is communicated.

Device Profile Description

301 Common communication profile according to DS301
401 Device profile for I/O modules

402 Device profile for drives

406 Device profile for encoder

Table 50: Device Profile and Device Type

9.5.1 Communication Profile 301

The communication profile DS 301 is a common profile. It is the basis of CANopen communication and
lays down how the devices on the CANopen network communicate with each other.

9.5.2 Device Profile 401 - Device Profile for /0 Modules

The DS 401 device profile is a profile for I/O modules.

Profile

Profie | -
o 401 LCancel |

Figure 87: Device Profile 401
Device Type |
¥ Digital Input

[V Digital Output
Cancel |
[ Analog Input

™ Analog Dutput

Figure 88: Selection of the Device Type in case of Device Profile 401

Device Profile |Device Type Description

401 Digital Input Device Profile for I/O Modules
Digital Output
Analog Input
Analog Output
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Table 51: Device Profile for I/0 Modules

9.5.3 Device Profile 402 - Device Profile for Drives

The DS 402 device profile is a profile for drives.

Profile

Profie | -
e 402 LCancel |

Figure 89: Device Profile 402

Device Type

IFrequenn::_l,l Cornerter j
Cancel |

Figure 90: Selection Device Type in case of Device Profile 402

Device Profile |Device Type Description

402 Frequency Converter Device profile for drives
Servo Drive
Stepper Motor

I/O Module

Multi device module

Table 52: Device Profile for Drives

9.5.4 Device Profile 406 - Device Profile for Encoder

The DS 406 device profile is a profile for encoder.

Profile

Prafile I 405 - I

Figure 91: Device Profile 406
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Device Type

ISingIe Turn abzolute rotary encader

Figure 92: Selection of the Device Type in case of Device Profile 406

Device Device Type Description

Profile

406 Single Turn absolute rotary encoder. Device profile for
encoder

Multi Turn absolute rotary encoder

Single Turn absolute rotarey encoder with electronic
turncount

Incremental rotary encoder

Incremental rotary encoder with electronic counting
Incremental linear encoder

Incremental linear encoder with electronic counting
Absolute linear encoder

Absolute linear encoder with cyclic coding

Table 53: Device Profile for Encoder

9.6 PDO Mapping Method

The PDO Mapping with a degree of freedom was fixed in the specification DS301 V3. The System
Configurator produces the following PDO Mapping:
e Subindex 0 the number of objects (value N) is entered in object 16xx (and object 1Axx respectively).

e Subindex 1 to N are entered in the objects which are to be mapped in object 16xx (and object 1Axx
respectively).

The specification DS301 V4 further specified PDO Mapping more exactly. This defines that the initial
mapped data is deleted, then the same or new data is mapped and finally it is set valid.

e To delete the information of the PDO Mapping in the Node (and to set it back to the default mapping
respectively), in object 16xx (and object 1Axx respectively) Subindex 0 the value 0 is written down.

e The objects which are to be mapped are entered in object 16xx (and respectively object 1Axx)
Subindex 1 to N.

o The number of objects is entered (value N) in object 16xx (and respectively object 1Axx).

9.7 NMT State Machine (State Diagram)

NMT stands for Network Management.
The following diagram shows the possible states of a CANopen Node.
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Power ON or Hardware Reset

l1

> Initialization -
2
Y
11
PAL Pre-operational "
5
13 ) AN o
“ Stopped >
3 4
8
) /
6
12 Operational 9
Figure 93: NMT-State Machine
Number |Meaning
1 At Power on the initialisation state is entered autonomously
2 Initialisation finished -enter PRE_OPERATIONAL automatically
3,6 Start_Remote_Node indication
4,7 Enter_ PRE-OPERATIONAL_State indication
5,8 Stop_Remote_Node indication
9,10, 11 Reset_Node indication
12, 13, 14 | Reset_Communication indication
Table 54: Description NMT-State Machine
9.7.1 Communication Characteristics in the different NMT States
The following table shows the possible communication in the respective NMT states.
Communication | Initialization Pre-Operational | Operational Stopped
PDO X
SDO X X
SYNC X X
Time Stamp X X
EMCY X X
BootUp X
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NMT X X X

Table 55: Communication in the different NMT States

9.8 LSS/LMT Services

LSS stands for Layer Setting Services, LMT stands for Layer Management and is an older designation.
LSS/LMT supports access to the basic parameters such as shown below via the CAN network without
having to set mechanical switches on the Node :

e Baud Rate
e NodeID
The communication is based on a Master/Slave relationship and uses the COB-ID 2020 (07E4H, Slave to

Master) and 2021 (07E5H, Master to Slave). The LSS/LMT Slave must to be in the NMT Stop state to
perform the LSS/LMT services. The LSS/LMT Slave is able to take the following states :

e Operation Mode = Operating mode with valid parameters and

e Configuration Mode = Configuration Mode.

Note: It is only permitted to couple one Node to the Master at a time.

9.9 Emergency Telegrams

Emergency Telegrams are sent by a Node in the case of a Node internal event.
The Emergency Telegram has the following structure:

Byte 1 Byte2 |Byte3 (Byte4 |Byte5 |Byte6 Byte 7 Byte 8

Error Error Error Comm. |Device |Emergency |InfoO Info 1
Code Code Register | Error Error Trigger
LSB MSB

Table 56: Emergency Telegram (Structure)

e Error Code (Byte 1 and 2): See the section on Emergency Telegram Error Codes.
o Error Register (Byte 3): Object 1001H. See device description of the Node manufacturer.

o Manufacturer specific error field (Byte 4 to 8): See device description of the Node manufacturer.

9.10 Emergency Telegram Error Codes

The meaning of the Error Codes are shown in the following table:

Error Code (Hex) Meaning
00xx No error or reset
10xx Generic error
20xx Current
21xx Current, device input side
22xx Current inside the device
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23xx Current, device output side
30xx Voltage

31xx Mains voltage

32xx Voltage, inside the device
33xx Output Voltage

40xx Temperature

41xx Ambient temperature

42xx Device temperature

50xx Device Hardware

60xx Device Software

61xx Internal Software

62xx User Software

63xx Data Set

70xx Additional Modules

80xx Monitoring

81xx Communication

8110 CAN Overrun (Object lost)
8120 CAN in Error Passive Mode
8130 Life Guarding Error or Heartbeat Error
8140 recoverefrom bus off

82xx Protocol Error

8210 PDO not processed due to length error
8220 PDO length exceeded

90xx External Error

FOxx Additional Functions

FFxx Device specific

Table 57: Emergency Error Codes

Note: The table Emergency Error Codes is a common list. To see the exact meaning of these codes we

refer to the Node manufacturer.
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CHAPTER 10: GLOSSARY

COB-ID - Communication object identifier. Table in section COB-ID.

LMT - Layer Management.

LSS - Layer Setting Services.

NMT - Network Management. This contains the functions configuration, initialization and supervision of
the network devices.

HsyCon - Horner System Configurator, Configurations- and Diagnostic Tool.
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