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CAN Open Example
SICK using PC-Adapter CANopen
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1 Example CLV65x connected to USB CAN-Adapter

This example demonstrates how data are received via CAN-Open and Triggering is done,
using an easy CAN-Adapter connected to a PC, simulating CAN-Open telegrams.

1.1 Used devices
- CLV65x with V5.51 connected to CDM420 with CAN-termination active

Device Information

Manufacturer

Device Type Software Version V5.51

SOPAS Interface Version V5,51 Hardware Version |H'.".JID 1FSAD1 000 REV 1
Order Number Serial Number

- CAN interface: USB/CAN Interface CPC-USB/ARM7

http://www.ems-wuensche.de/product/datasheet/pdf/can-usb-adapter-converter-interface-cpcusb.pdf

- CAN-Software: proCANtool (delivered with the adapter)
for monitoring data and send trigger via CAN:
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@ proCANtool CANbus monitoring suite - v3.0.2_CNLBNG - CHANOO opened

Information

Interface Serial: 0005065

Mode Register: 00h Output Control: DAh
Btr0: 01h Btrl: 1Ch

Acceptance code: 55h 55h 55h 55h
Acceptance mask FFh FFh FFh FFh

Program Trace View Messages Signals Controls Extras ?

Status
CHANDD

Received CAN messages 0
Sent CAN messages 0
BUS errors

Tx errors

Lost messages

running at |250.00

Message History

Messages/second 0
Busload 0.00%

e

View 1 ¢ ..

i @ About: proCANtool CANbus monitoring suite

[ s | -

Contact

EMS Dr. Thomas Wuensche e.K.
Sonnenhang 3
85304 Ilmmuenster

License

Information

Version 3.0.2.0
(C) 2007 - 2013 EMS Dr. Thomas
http:/fwvw.ems-wuensche.com

ENS

Email: support@ems-wuensche.com
Phone: +49-8441-490260
Fax: +49-8441-81860

This software is free of charge for customers of EMS and has to be used
only with CAN interfaces sold by EMS. The license key for this software is:

CNLBNG

‘Wuensche

1.2 Settings for CLV at Sopas

The CLV65x is connected to Sopas and set at first to factory defaults.
Then a login as “Service” is done with the password “servicelevel”:

roCANtool

LEIESINESE ¢ ANbus monitoring suite

Device

CLV65x (CLVEXX

Parameter

View Help

SICK

@ »

Sensor Intelligence.

)
s

[

Delv |- ~|- 08

4 [&] cLvesx (CLV6xx)
[Z] Quickstart
» ﬂ,::l Parameter
4 i) service
B Operating Data
5] System-Status
D Firmware-Status
D Reading field / Scan fre
3 u_j Analysis

Device

CLV65x (CLVExx)

Userlevel

Password

Close Help

With this login all needed parameters for CAN-Open are shown in Sopas.

Set the CAN Interface to CAN-Open:

SI CK Device CLV6Sx (CLV6x<) Parameter View Help
il - |5 (2@ B0@|w|-~ - 030808/ 2|2as W
4 [£] cLvesx (CLV6xc) ~
[5) Quickstart CAN
4 {7) Parameter
¥ ) Reading Configuration Made (Catopen | Use Devies DasNode D & Devica D
Pasition i 2
(1) Code conf.
Code-Post-Processing Baudrate 250 kBitfsec (max. 250m) v
» Data Processing
Application Counters Output Format T ———
4 () Network / Interface /105 T utput Format #
2] serial
b [0 Etheret
Enable Heartbeat [ |
Fieldbus Gateways
2] Digital Inputs
5] Digital Outputs Besper Mode to send ReadResult by 500 Timeout ReadResult Automatic Release O
Device Time
2] s1cK Visualization Platform
:JL'J Seripts Enable Command Response Timeout Command Response
4 Service
[) Operating Data
2) System Status Enable Diagnosis Output || Timeout Diag. Output
[£) Firmware-status
. ']D Readng feid Scan frequency M CAtlopen Heartbeat Time fms | 0]
1 Amausie
COB-ID Emergency Obj. Emcy Inhibit Time \j]
Mask for Dig. Input OxFFFF

At “Network/Interfaces/IO” the CAN-ID can be chosen. Here 1 is used:
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Network Options

Device ID E Device Name |CLVGxx

Enabling Heartbeat Time (here set to 3 sec) to see that the CLV is alive at CAN-Open:

CAN
Mode CANopen v Use DeviceID asNodeID /| Device ID
Baudrate 250 kBitfsec (max. 250m) v

Output Format QuiputFormat £1 v

Enable Heartbeat [ |

Mode to send ReadResult Timeout ReacResuit 2000 Automatic Release O
Enable Command Response Timeout Command Response 2000

Enable Diagnosis Output O Timeout Diag. Output 2000

COB-ID Emergency Obj. 0x0 Emcy Inhibit Time 0

Mask for Dig. Input OxFFFF

1.3 Settings at proCANtool

Start then the proCANTtool suite and open a channel at “Programm/Open Channel” and
choose the interface and the used CAN-baudrate (here 250 kBit/sec):

@ QOpen dialog - @

Channel Overview Channel Settings
Channel  Type [CHANOD]

InterfaceType=CPC-USB
CHANDO CPC-USB

SerialNumber=0005065

Controller Type
SIAL000

Baudrate Settings
Predefined Baudrates

[250 ~|
Bit Timing Register
B0 [ o1 Bl [ 1c
Misc
[ it channels ... | | Reload channels | l — )
[ Cancel | { Open Channel |

= You can monitor then the heart beat telgramm (Object ID 700 + node ID) coming every 3
sec send from the CLV, which indicates that the CAN-Bus is running.
The data “7F” indicates here that the CLV is the CAN-Open state “Preoperational”:
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'E‘ proCANtool CANbus monitoring suite - ¥3.0.2_CNLBNG - CHANOO opened

| S S|

Information

Program Trace View Messages Signals Controls Extras ?

Status

Interface Serial: 0005065

Mode Register: 00h Output Control: DAh

CHANOO

Received CAN messages 9

running at | 250.00

Message History

Btr0: 01h Btrl: 1Ch Sent CAN messages 0 " " 40
Y 0 essages/secon

Acceptance code: 55h 55h 55h 55h T errors ) e DTS

Acceptance mask: FFh FFh FFh FFh Lost messages 0

View 1 x ... -

#1 SD Rx 117.046000 Id: 00000701, Length: 1, Data: 7F

#2 8D Rx 120.046000 Id: 00000701, Length: 1, Data: 7F

#3 8D Rx 123.047000 Id: 00000701, Length: 1, Data: 7F

#4 SD Rx 126.047000 Id: 00000701, Length: 1, Data: 7F

#5 SD Rx 125.047000 Id: 00000701, Length: 1, Data: 7F

#6 5D Rx 132.047000 Id: 00000701, Length: 1, Data: 7F

#7 SD Rx 135.047000 Id: 00000701, Length: 1, Data: 7F

#8 8D Rx 138.047000 Id: 00000701, Length: 1, Data: TF

#9 SD Rx 141.047000 Id: 00000701, Length: 1, Data: 7F

Channel opened

Bus-On (Error warning limit not reached)

The CLV can be set in “Operational Mode” by sending at Opject ID 0 two bytes with the
content 01 00 hex. This is at a CAN-Open system normally automatically done. Here it can
be done using “Message/Send Message”. It must be done again after each change in Sopas
at the CAN-Open parameters, because it sets the CLV back in Preoperational.

B Send message

Add Message  Dolete Message

Set Operational | Trig On | Trig Off

Tiessage
Wentsier oogo
Length 3 =

b 1 0

Timing and Ireratons

Ccount 1

Start

Type Extended RTR

Wterval 0 (£ msec

o

After sending this command the CLV is “Operational” which is indicated by the data “05” in
the heartbeat message.
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&R proCANtool CANbus monitoring suite - v3.02_CNLBNG - CHANOO opened = @] 3%
Program Trace View Messages Signals Controls Extras ?
Information Status
CHANDO running at | 250.00
Received CAN messages 15 Message History
Sent CAN messages 1
Bus errors 0 Messages,/second 0
Tx errors 0 Busload 0.00%
Lost messages i}
View 1 =
#1 8D Rx 180.049000 Td: 00000701, Length: 1, Data: TF
#2 8D Rx 183.048000 Id: 00000701, Length: 1, Data: TF
#3 5D Rx 186.048000 Id: 00000701, Length: 1, Data: |7F Pre-Operational
#4 3D Rx 189%.048000 Id: 00000701, Length: 1, Data: JF
#5 5D Rx 192.048000 Id: 00000701, Length: 1, Data: TF
#6 3D Rx 195.045000 Id: 00000701, Length: 1, Data: TF
#7 SD Tx 196.888000 [Id: 00000000, Length: 2, Data: 01 00 ==> G0 Operational
#8 3D Rx 198.045000 Id: 00000701, Length: 1, Data: 05
#5 8D Rx 201.045000 Id: 00000701, Length: 1, Data: 05
#10 SD Rx 204.043000 Td: 00000701, Length: 1, Data: [03 Operational
#11 8D Rx 207.048000 Id: 00000701, Length: 1, Data: 05
$12 8D Rx 210.043%000 Td: 00000701, Length: 1, Data: 035
#13 8D Rx 213.045000 Id: 00000701, Length: 1, Data: 05
|

1.4 Receiving result data via PDO with up to 49 bytes

When the CLV is sending out only short data length of up to 49 bytes the data can be
tranfered using up to 7 PDO’s which may contain each up to 7 bytes. If the data are longer
the first 49 bytes are send and the further data are lost.

=>»So this can be used when the bytes the output format 1 creates is not longer then 49
bytes.

Set the Mode to PDO and choose the number of PDO’s which should be send out. The base
COB-ID can be set for the first PDO, the following PDOs will use the following number.

CAN

Mode CANopen W Use Device-ID as Mode-ID Device ID

Baudrate | 250 kBitfsec (max. 250m) v |

QOutput Format Output Format #1  +

Enable Heartbeat ||

IMode to send ReadResult |byPDO v I

Fase COB-ID for ReadResult PDOs | 0x430 I Transmision Type 0xFE Inhibit Time 1] Ewvent Time o]

Number of PDOs 7

You can trigger the CLV by pressing the buttons “Reading Gate On / OFF” at Object trigger
or trigger the CLV in any other way.
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Device CLV6Sx Parameter View Help

e— “3|@%‘@®0‘ Ll M A "DQTQE|Q‘§ LA Nl
4 [E] cLvesx "
[2) Quickstart Start/Stop of Object Trigger
4 ) Parameter
4 {(7) Reading Configuration Control
Bl Object Trigger Control
2] Focus Contral Start

[2) Tumination Control
2] Power Save Contral
[2] Position
> Code conf,
E)r:udevuswmcessmg
4 () Data Processing
) output Contral
2 evaluation Conditions
5] Match-code teach-n
3] Fiter/sorter for output
[£) output Format
- 3 statistic

Delay

[ olms Sersor 1 v

Stop

pelay [ o ms [Trigger source ] or [ Mot defined v or [Not defined

| Readinggateon || | Readng gate off |

The output format is here at default.
It can be free programmed at CAN-Open, as no STX ETX framing is needed.

Output Format #1

5,

re

S @ @
(%=

If Good read

For each code

aer

%

U {IIIIIIIIII

%

Else

|NORead

Then 7 PDO’s are send out at an trigger with COB-ID 480, 481, ... 486.
The data field do contain here 8 bytes “STX NoRead ETX” ( STX = 02 hex, ETX = 03)

because here no cod

e was read.

The 8 byte message needs two PDQO’s and the not uses data are filled up with 00.

&R proCANtool CANbus monitoring suite - v3.0.2 CNLBNG - CHANOD opened

-=II@ g

Program Trace View Messages Signals Controls Extras ?

Information Status
CHANDD running at | 250.00
Received CAN messages 651 Message History |
Sent CAN messages 1 : ;
Bus errors 0 Messages/second 0
Tx errors 0 Busload 0.00%
Lost messages 0

|

View 1l x ¥

#1 5D Rx 2625.296000 Id: Q0000701 Iapgth: 1. Data: 05

#2 8D Rx 2626.39%2000)1d: 00000480, Length: B, Data: 02Q02 4F EF 52 £5 61 64

$3 SD Rx 2626.393000)Id: 00000481, Length: B, Data: 02J03J00 00 00 00 00 0O

#4 8D Rx 2626.3%3000)1d: 00000482, Length: 8, Data: 02 00 00 00 00 00 00 00

§5 SD Rx 2626.394000)Id: 00000483, Length: B, Data: 02 00 00 00 OO0 00 00 0O

#6 8D Rx 2626.3%4000)1d: 00000484, Length: 8, Data: 02 00 00 00 00 00 00 00

#7 5D BRx 2626.395000)1d: 00000485, Length: B, Data: 02 00 00 00 00 00 00 0O

#8 SD Rx 2626.3%5000fId: 00000486, Length: 8, Data: 02 00 00 00 00 00 00 00

$9 8D Bx 2628.296000 Id: 00000701, Length: 1, Data: 05
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1.5 Triggering CLV using Fieldbus trigger bit via CAN

When the CLV should be triggered via CAN you can use the Fieldbus trigger bit at the
CANopen outputs of object 6200, subindex 1, Bit O (see chapt. 4.2)

Bit Object | assignment | name comment
Byte 0, Bit 0 [Jx6_2][).f1 fixed Trigqgr |
Byte 0, Bit 1 0x6200/1 | fixed Sensor-ldie
Byte 0, Bit 2 0x6200/1 | fixed Teachin1
Byte 0, Bit 3 0x6200/1 | fixed Teachln2
Byte 0, Bit 4 0x6200/1 | fixed External Qutput_1 Physical Output 1 of CDF&00
Byte 0, Bit5 0x6200/1 | fixed External Qutput_2 Physical Output 2 of CDF&00
Byte 0, Bit 6 0x6200/1 | fixed Digital Output_1 (Result_1)
Byte 0, Bit 7 0x6200/1 | fixed Digital Output_2 (Result_2)
Byte 1, Bit0 PLC_Out_08
0x6200/2
Byle 1, Bit 1 0x6200/2 | soft PLC_Out_09
Byte 1, Bit 2 0x6200/2 | soft PLC_Out_10
Byte 1, Bit 3 0x6200/2 | soft PLC_Out 11
Byte 1, Bit 4 0x6200/2 | fixed Distance_Config_0 LSB
Byte 1, Bit5 0x6200/2 | fixed Distance_Config_1
Byte 1, Bit 6 0x56200/2 | fixed Distance_Config_2
Byte 1, Bit 7 0x6200/2 | fixed Distance_Config_3 MSB

To enable it please set the trigger source to “Fieldbus / CAN-Open” in Sopas:

Start/Stop of Object Trigger
Contl
Start
Delay 0 ms Fieldbus Input / CANopen v

Stop

Trigger source w

Delay 0| ms or Mot defined w | or |NUt defined

Reading gate on Reading gate off

To allow the CLV to accept this the Receive PDO, set PDO 1:

Set the Predifined Connection to “no”, and choose the COB-ID, here 202 hex, set the
number of mapped objects to 1 and set the first Object to 62000108 (meaning: Object 6200,
subindex 01, 08 bits long). If needed save the parameter set and power cycle the CLV.

CANopen Receive PDOs 1 .. 4
RPDO1 1 RPDO2 RPDO3 RPDO4
Predef, conn.-|Mo ~ Yes ~ Yes ~ Yes -
COB-ID Ox00000202 _DXBDDDDUDD Ox80000000  0x30000000
Transm. Type |O%FE | OnFE OFE OXFE
Mum of map. oj1 lo 0 0
Map Obj, 1 0%62000108 -DXUDDDDUDD Ox00000000  0x00000000
Receive PDOs |Map Obj. 2 |0x00000000  Ox00000000  Ox00000000  Ox00000000
Map Obij. 3 000000000  Ox00000000  0x00000000  Ox00000000
Map Obj, 4 |0x00000000  0x00000000  Ox00000000  0x00000000
Map Obi. 5 000000000  Ox00000000 000000000  Ox00000000
Map Obi. & 000000000  Ox00000000  0x00000000  Ox00000000
Map Obj, 7 |0x00000000  0x00000000  Ox00000000  0x00000000
Map Obi. 8 Ox00000000 000000000  Ox00000000  0x00000000
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The message to start and stop the trigger can be send using “Message/Send Message”.
You may add a Message and name them “Trig On” and “Trig Off”.

Please send also after any parameterization change at the CLV also the set operational first.

Elil Send message

| =

|l @ Send message

| =7

25 =
Add Message |Delete Message
Set Operational | Trig On | Trig Uff‘

=

b

Add Message

Delete Message

Trig Off ‘

Set Operational | Trig On

Hame Trig on

Source
(7 5end from a script/trace

(@) Send user defined message

Message

Type [ | Extended [CIRTR
Identifier gzp2

Length o | =

Data 1 o |FF |FF |FF |FF
Timing and Iterations
Count 1 [}

Interval 1

Load script/trace...

FF ||FF

Infinite

msec.

Name Trig Off

Source

() send from a script/trace

(@) Send user defined message
Message

Type [ | Extended
Identifier pap2

[IrTR

Y

Length 2

Data

o o [F|FF|FF|FF

Timing and Tterations

Count 1

]

ALK [0

Interval 1

I Start |

Stop

msec.

Load script/trace...

FF ||FF

Infinite

| Start |

Remove

Sending COB-ID 202 with 2 bytes 01 00 =» trigger start
Sending COB-ID 202 with 2 bytes 00 00 =» trigger stop (needs to be all times send*)
= Data are send out using COB-ID 480 — 486.

Program Trace View Messages Signals Controls Extras

E proCANtool CANbus monitoring suite - v3.0.2_CNLBNG - CHANOO opened

Remove

=B X
]

Information Status
CHANOO running at | 250.00 ‘
Received CAN messages 22 Message History 1
Sent CAN messages 4
s rerors 0 Messages/second 1

L Tx errors 0 Busload 0.05%

Lost messages 0

View1l x .. v

$#7 8D Rx 5223.317000 Id: 00000701, Length: 1, Data: 7F

$8 SD Tx 5224.211000 1Id: 00000000, Length: 2, Data: 01 00

$9 SD Rx 5226.317000 Id: 00000701, Length: 1, Data: 0S5 z

£10 SD Tx 5228.732000]Id: 00000202, Length: 2, Data: 01 00 | ==> Trigger ON

#11 SD Rx 5229.319000 Id: Lengt 1, Data: O

$12 SD Rx 5232.318000 H £ p! ¥

#13 sp Tx 5232.596000 ixd: ==> Trigger OFF

£14 SD Rx 5232.€52000 jzd: 00000480, Length: 8, Data: 00 02 4E 6F S2 65 61 €4

$15 SD Rx 5232.653000 jxd: 00000481, Length: 8, Data: 00 03 00 00 00 00 00 00

$16 SD Rx 5232.654000 jxd: 00000482, Length: 8, Data: 00 00 00 00 00 00 00 00

$17 SD Rx 5232.654000 jxd: 00000483, Length: 8, Data: 00 00 00 00 00 00 00 00

£18 SD Rx 5232.655000 j1d: 00000484, Length: 8, Data: 00 00 00 00 00 00 00 00

#1959 SD Rx 5232.655000 jxd: 00000485, Length: 8, Data: 00 00 00 00 00 00 00 00

$20 SD Rx 5232.656000 j1d: 00000486, Length: 8, Data: 00 00 00 00 00 00 00 00

$21 SD Rx 5235.317000 Id: 00000701, Length: 1, Data: 05 ==

£22 SD Rx 5238.317000 1d: 00000701, Length: 1, Data: 05 reSUIt Data

Please note that the trigger stop (00 00) needs to be send all times, also when trigger
stop at GoodRead or timer is used. The next trigger start (01 00) can be only recognized
when a real stop (00 00) was send before.
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