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Introduction

The purpose of this lab is to demonstrate the CANopen functionality in the new Cscape
8.70.

Overview

CANopen Configurator
Can be found in the Cscape menu: Program -> Network Configuration... but only if the
CANopen hardware is selected.

|5§ CANOpenConfigurator
= Netw/ark , CANOpen Master Node Configuration
+
+ Master Mode |D: 5 _J:;‘ " Ca
+ -z CAN Open Slave 2
Metwork Baud Fate: 125 Kbps =

Communication Object (COB) Types:
(from the Slave perspective)

COB Type Bits 8§ -11 of COB-ID  ID Range

NMT 0000 0

SYNC 0001 128 (80h)

Time Stamp 0010 56 (1 0011)

Emergency 0001 129...255 (81h...tfh)
PDOI1 - Transmit 0011 385...511 (181h...1ffh)
PDO1 - Receive 0100 513...639 (201h...27fh)
PDO?2 - Transmit 0101 641...767 (281h...2{th)
PDO?2 - Receive 0110 769...895 (301h...37th)
PDQO3 - Transmit 0111 897...1023 (381h...3fth)
PDO3 - Receive 1000 1025...1151 (401h...47fh)
PDO4 - Transmit 1001 1153...1279 (481h...4tth)
PDO4 - Receive 1010 1281...1407 (501h...57fh)
SDO - Transmit 1011 1409...1535 (581h...5fth)
SDO - Receive 1100 1537...1663 (601h...67fh)
Error control (node guarding) 1110 1793...1919 (701h...77fh)

CANopen Help file — helps to get you started, describes configurator tool and covers
CANopen basics.
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Applications

PART 1 — Elmo Drive + Motor Power Company

Step 1 - Wiring

Same as for standard CsCAN network.

Step 2 — Cscape CANopen Configurator
a) Initial Master configuration
We have to load Horner EDS file first (right click on the CANopen Master node -> Load

from EDS) and then configure the Master.
Device Type, Special Function, Error Control and SDO were left as default.

CAMOpen Master Node Configuration

M aster Mode |D: |5 ™| Configure Single Slave

Lk

Metwark Baud Rate: |-|25 Kbps LI

Additional Settings

[v Perform NRT Start Mode Al Regitter Address QD

[ Do nat enter My Self Operational Automatically ;I

[~ Do not send MMT start command
[ On Emor Contral Event of mandatory slave, MMT Fezet Al Modes

[~ On Emor Control Event of mandatory slave, MMT Stop Command

Metwork Status Fegister [2R0050 ;I 16 WA+ et ¥ 2 [Mumber of Slave)
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b) Slave Configuration

CAMNOpen Slave Mode Configuration

Slave Mode 1D: |‘I :jll [ Mandatary Slave
[ OnEmors, Start "Boot Sequence”

[ Consume Emergency Meszage

Mode Bootup Sequence Configuration

In this case that’s all we need to set up on the Slave side (no EDS loading, no
SDO/PDO configuration needed)

c) Master Transmit PDO configuration

£ CAMOpenConfigurator
= E Can0pen Metwiork Object Index Parameter Name
-5 CAN Open Master 4800 Transmit PDO Parameter

!»‘ Device Type and Status @ 1am Tranzmit PDO Farameter

ki) Special Function Objects

mor Control Dbject

(5 Service Data Objects [SDO]
Server SDO Parameters
Client SD0 Parameters

= @ Process Data Objects [PDO]

k-3 Feceive PDO Communicati

l"‘ Feceive PDO Mapping Par

l"‘ Tranzmit PDO Communicati

l"‘ Tranzmit PDO Mapping Par

= @ CAN Open Slave 1 Transmit PDO Communication Parameters Configuration

3 Device Type and Status

!’ Special Function Objects POO COB-ID entry

!’ Eror Contral Object

+ 3 Service Data Objects [SD0] [ Disable PDO

+ ? Process Data Objects [PDO] =
FPDO COB-ID:
+ 458 CAN Open Slave 2 ||Eb<3m i

PDO Transmission Type

Transmission Type: | Asynchronous - o Coun r—
On Charge | Trigger Register

PDO Timing Parameters

Ewent Time: iD b Inhibit Time: 0 f———

millizecond [mz] milizecond [msz]

I &llow RTR

Add Entry ‘ Dielete Entry | M adify | Setto Default|

0K | Cancel |

» The Object Index (1800) is assigned automatically when we click the
‘Add Entry’ button.

> COB-ID = 0x301 means that we deal with the standard PDO2, node 1
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S cano penConfigurator

=i @ CanOpen MNefwork Object [ndex Parameter Name
= E CAM Open Master ﬁTaDD Transmit PDO Mapping
It Dievice Type and Status ﬁ'\am Trangmit PDO Mapping

Special Function Objects

£33 Eror Control Object

sd Service Data Objects [S00]
Server 500 Parameters
Clignt SD0 Parameters

= E Process D ata Objects [FDO]

b Receive PDO Communicati

3 Receive PDO Mapping Par

3 Transmit PD O Communicati

h 2} Transmit PDO Mapping Par

- E C&M Open Slave 1 Transmit PDO Mapping Parameters Configuration

b Device Type and Status

Special Function Objects 1
EHDI_EDHHEJ DhFC[ |ndew: (b{a504~G ubindex: b2
+ Senvice Data Objects [SDO] Index: (a584--5 ubindex: (143 DataTope: |UMSIGMED  ~| Datalength:  |1BBits -
+ Process Data Objects [FDO] Incle: 84,2584 5 ubincles: 064
+- %G8 CAN Open Slave 2 Indes: | o554 Sub Index: <1
Reaigter Mame: |‘7»FH ﬂ
Add | Modify ‘ Pick From wizard ‘ Delete |
< »

Cancel

> In the Mapping section we should select the first object (1a00) and then configure
the necessary set of Registers (%R1 to %R4 in this case). We should pick them
using Wizard tool

Step 3 — Cscape Application

| A E C D E F G H | J K L ] ] o

1 [ Demo Program
XLt + ELMO's Harmonica + Power Motor Company Tetrad4h + WAGD's 1/0 ~)

2 |[® %)
3 Label
@+ @ ELMO_part:
1
4+ |[® %)

5 [* THIS PROGRAM IS TO SET HARMONICA 1 AND ITS RESPECTIVE MOTOR IN MOTION. BY PRESSING F1. F2, F3, F4
AND F5 WE CAN SET THE MOTOR IN MOTION. BY PRESSING F6 AND THEN F5 AGAIN WE CAN HALT THE MOTODR.
BY CHANGING THE 'IN"VALUE OF THE THIRD MOVE BLOCK BELOW. .. WE CAM VARY THE YELOCITY OF THE MOTOR

& [FeT_sch Fill Fill Fill MDY Moy

®—_| = wiord waord word word word

2 | %5001 0-IN 0-IN 0IN 100IN 120-{IN

i Qr%R0001 Qf=R000g QF=R0020 Q-%R00E0 g
4N 2-N 20N

g

9 Label
@ Setting_up:
3

1o |[* Elmo ASCIl command: MHO=1 =]
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PART 2 - WAGO 1/O

Step 1 - Wiring
Same as for standard CsCAN network.

Step 2 — Cscape CANopen Configurator

a) Initial Master configuration — Same as before
b) Initial Slave Configuration

CaNOpen Slave Mode Configuration
Slave Mode [D: 2 = [ Mandatom Slave
[ On Ermars, Start "Boot Sequence”
[ Congume Emergency Meszage
Mode Bootup Sequence Configuration
PDWEI OM
| Mode Resat | I Do not send NMT reset if operational
:
Check Node Type I Check Node type, Profile, Yendar Id,
and Profile Froduct Code, Revision Mo and Serial Ho
:
Check Configuration I Check Configuration Date and Time: | J -
Date And Time
3
Configuration of I Configure Erar Control Protocol
Error Control Protocol
s
Configuration of [ Canfigure Sync Pratocal Data
Sync Protocol
|
Configure Time [~ Configure Time Stamp Protocol
Starnp Protocol
$
Configuration of ™ Configure Emergency Pratocol D ata
Ermergency Protocal
3
Configuration of Other Iv Configuration of Slave PDOz and S00s
Slave Parameters
d
Initiate PDO Data I Remote Transmission Request far all Transmit PDO0s
* and Transmizzion of Receive Process Data Objects.
PO Transfer
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¢) Loading the Wago EDS file
(right click on the CANopen Slave 2 node -> Load from EDS)

d) Master Transmit/ Slave Receive PDO configuration

- CAMOpenConfigurator
= E CanOpen Metwork Object Index Parameter Mame
=5 CAN Open Master E‘IBDD Transmit PD0 Parameter

45 Device Type and Status ﬁmm
b Special Function Objects i
4 Errar Contral Object

b Service Data Objects [SDO]

45 Process Data Objects [PDO]
b3 Feceive PDO Communicati
b Feceive FDO I apping Par
E* Transmit PO Communicati
W Transmit PO Mapping Par
3 CAM Open Slave 1

i CAM Open Slave 2

b Device Type and Status Transmit PDO Communication Farameters Configuration
4 Special Function Objects

4 Errar Contral Object POC COB-ID entry

ba Service Data Objects [SDO] X
45 Process Data Objects [PDO] I Disable FDO [ Allow RTF

Tranzmit PDO Parameter

PDOCOBAD: | |0x202

PDO Transmission Type

Transmission Type: ’W & Coun ,— f———————
On Change + | Trigger Register

PDO Timing Parameters

Every e | F———— bt Time; |° —
milizecand [ms) millizecand [ms]
£ | ] Add Entry I Delete Enty | I odify | Setto Delault|

Cancel

> The Object Index (1801) is assigned automatically when we click the *‘Add Entry’
button.

> COB-ID = 0x202 means that we deal with the standard PDO1, node 2

Transmit PDO Mapping Parameters Configuration

ndes: B4adc7 -5 ubindes: 08

Data Type: |UNSIGMED  =| Datalengthc |2 Bits -

Index: =04C7 Sub Index: I=F8

Register Marme: |°/:.F|1D‘ID j

add | Moy | PickFomwizad|  Delets |

> In the Mapping section we should select the second object (1a01) and configure
the necessary Register: %R1010 will set the Outputs on WAGO 10 module
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5 CAMOpenConfigurator

= ﬁ Canldpen Metwork
- @ LAk Open Master
o Device Tvpe and Status
[ Special Function Objects
cd Eror Control Obyect
3 Service Data Objects [SDO])

2 Processz Data Objectz [PDO]
b3 Peceive PDO Communicati
i Feceive PDO Mapping Par
W" Tranzmit PO Commuricati
i’*“ Tranzmit POO Mapping FPar
B3 CAM Open Slave 1

2 Device Tope and Status

[ Special Function Objects
g Error Cantrol Object

L Service Data Objects [SDO)

2 Procesz Data Objectz [PDO]
b3 Feceive PDO Communicati
W" Recere POO Mapping Par
3 Transmit PDO Communicati
i3 Transmit PDO Mapping Par

Object Index

Farameter Mame

1400

Receive PDO Communication Parameters Configuration

Receive PD O Parameter

PDO COB-ID entry

I Dizable PDO

PDO COB-ID: |[[><2|:|2

PDO Transmission Type

Trangmizzion Type: |.-’-‘«s_l,lnchronnus Ll

> The same COB-ID should be used on the Slave side in Receive section

% CANOpenConfigurator

= ﬁ CanOpen Metwork

Object Index

Parameter Name

= @ CAN Open Master

v'a Device Type and Status

v Special Function Objects

i Error Control Object

i Service Data Objects [SDO]

3 Process Data Objects [PDO]
b3 Receive PDO Communicati
l" Receive PDO Mapping Par
L Transmit PDO Communicati
T‘ Tranzmit FDO Mapping Par
0 CAN Open Slave 1

=3 CAM Open Slave 2

ba Device Type and Status

& 1600

Receive PDO Mapping

Receive PDO Mapping Parameters Configuration

. Special Function Objects

._‘.=-. Error Contral Object

i Service Data Objects [SDO]
i Process Data Objects [FOO]
b Feceive PDO Communicati
13 Receive PDO Mapping Par

F‘ Tranzmit PDO Commuricati
43 Tranzmit POO Mapping Par

indes: E200--5 ubinde: 01
Data Type: ]—_| Diata Length: m
Indes: Sublndew: [0<T
Reagister Marne: | _]
add | Modiy | PickFomwiad|  Delte |

> In the Mapping section we should select the first object (1600) and then by using
a Wizard pick the right Index (0x6200 represents WAGO’s Output Block 1)
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e) Master Receive / Slave Transmit PDO configuration

w CANOpenConfigurator

= E CanDpen Mefwork

B @ CaM Open Master

43 Device Type and Status

P Special Function Objects

i3 Error Control Object

L Servios Data Objects [5D0]

by Process Data Objects [PDO]
b3 Receive DO Communicat
b Feceive PDO Mapping Par
42 Transmit PDO Communicati
W‘ Tranzmit FDO Mapping Far
) CaN Open Slave 1

i &M Open Slave 2

£ 3 Device Type and Status

i) Special Function Objects

!’ Error Control Object

L Service Data Objects [3D0]

P Process Data Objects [FDO]
b3 Receive PDO Communicati
b Fieceive PDO Mapping Par
43 Tranzmit PDO Communicati

Object Index Parameter Mare
ﬁ 1400 Receive PDO Parameter
@1 am Receive PDO Parameter

Feceive PDO Communication Parameters Configuration

PDO COB-ID entry

[ Dizable PDO

PDO COB-ID: | (1182 i

PDO Transmission Type

k2 Transmit PDO Mapping Par

Tranzmission Type: |Asynchronous VJ

» The Object Index (1401) is assigned automatically when we click the *‘Add Entry’
button.

> COB-ID = 0x182 means that we deal with the standard PDO1, node 2

Receive PDO Mapping Parameters Configuration

ndew: Dadct---Subindes: (<4

Data Type: |UMSIGMED = |

Data Length: | 8 Bitz -

Index: <4408 SubIndex: =4
Fiegister Mame;  |[%R1020 ﬂ
Add | b odify | Pick From “izard | Delete |

> In the Mapping section we should select the second object (1a01) and configure
the necessary Register: %R1020 will hold the Inputs from WAGO 10 module
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% CANOpenConfigurator

= ﬁ Can0Open Metwork Object Index Farameter Mame

= @ CAM Open Master a1a00 Transmit PDO Parameter
b3 Device Tupe and Status

? Special Function Objects

L3 Error Control Object

£ Service Data Objects [SDO)

L2 Process Data Objects [PDO]
b3 Receive PDO Commuricati
b3 Feceive PDO Mapping Par
b3 Transmit PDO Communicati
T‘ Tranzmit FDO Mapping Par
0 CAN Open Slave 1

i CAN Open Slave 2

bt D'evice Tope and Statuz Transmit PDO Communication Parameters Configuration

!* Special Function Objects
v Error Contral Object FDO COB-ID entry

? Service Data Objects [SDO) ]
i3 Process Diata Objects [PDO] I Digable PDO ™ Allew BTR

b3 Receive PDO Communicati
PDO COB-ID:
b3 Receive PDO Mapping Par |Eb<1 =

T‘ Trangmit PDO Commuricati PDO Transmission Type

b Tranzmit PDO Mapping Par
Transmission Type: | Aspnchronous - & Caun —_—
On Change w | Trigaer Register | _J

PO Timing Parameters

Ewent Timne: iD F————— Irhibit Time: 0 e

millizecond [ms] millizecand [ms]

> The same COB-ID should be used on the Slave side in Transmit section

Transmit PODO Mapping Parameters Configuration

iIndes: B+2000---Subindes: 01

Data Tope: Data Length: 2 Bitz -
[ndes: <2000 Sub Index: 1

Reqgister Mame: | J

add | Modiy | [PickFomwizard]  Delete

> In the Mapping section we should select the first object (1a00) and then by using
a Wizard pick the right Index (0x2000 represents WAGO’s Input Block 1)
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Step 3 — Cscape Application

- Label
L @ WAGO_part:

Label
& Inzide_out:

3

End of LAB3
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Glossary:

CAN: Controller Area Network is a standardized serial bus system.

COB (Communication Object): A unit of transportation in a CAN network. Data must be sent
across a CAN Network inside a COB. There are 2048 different COB's in a CAN network. A COB
can contain at most 8 bytes of data.

COB-ID: Each COB is uniquely identified in a CAN network by a number called the COB Identifier
(COB-ID). The COB-ID determines the priority of that COB for the MAC sub-layer.

MAC (Medium Access Control): One of the sub-layers of the Data Link Layer in the CAN
Reference Model that controls who gets access to the medium to send a message.

Device Profile: A device profile defines the device-specific communication services including the
configuration services in all details.

EDS (Electronic Data Sheet): Electronic data sheets describe the functionality of a device in a
standardized manner. CANopen and DeviceNet use different EDS formats.

NMT (Network Management): One of the service elements of the application layer in the CAN
Reference Model. The NMT serves to configure, initialize, and handle errors in a CAN network

Node ID: The Node-ID of the NMT Slave has to be assigned uniquely.

PDO (Process Data Object): Process Data Object protocol is used to process real time data
among various nodes. It can transfer up to 8 bytes (64bits) data in one PDO either from or to the
device

RPDO (Receive PDO): RPDO is used for sending data to a device.

SDO (Service Data Object): The SDO protocol is used to set and read values from the object
directory of a remote device. The device whose object directory is accessed is the SDO server
and the device accessing the remote device is the SDO client.

Sub Index: 8-bit sub-address to access the sub-objects of arrays and records.

SYNC (Synchronization Object): The Sync Object is broadcast periodically by the Sync
Producer. The Sync-Producer provides the synchronization-signal for the Sync-Consumer. When
the Sync-Consumer receives the signal they start carrying out their synchronous tasks.

TPDO (Transmit PDO): TPDO is used for reading data from a device.
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