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o J 9-pin D-Sub: DIN 41652
Pin Signal Description
1 - Reserved
2 CAN_L CAN_L bus line dominant low
3 CAN_GND  CAN Ground
4 - Reserved
5 (CAN_SHLD) Optional CAN Shield
6 GND Optional Ground
g CAN_H CAN_H bus line dominant high
8 - Reserved
9 (CAN_V+) Optional CAN external positive supply
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Mini Style Connector

S-pin Mini Style Connactor - ANSIBI3.55M-1981
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Pin | Sgnal_|Description

(CAN_SHLD) |Optional CAN Shield

(CAN_V=)

positive supply PPly
transceiver and optocouplers, i gavanic isolation of the bus.
node applies)

CAN_GND | Ground / 0V / V-

i

CAN_H__|CAN_F bus ine (dominant high)

CAN_L _ [CAN_L bus fin= (dominant low)
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If a bit is set to 1 the specified error has occurred. The only
mandatory error that has to be signaled is the generic error.
The generic error is signaled at any error situation.
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CAN Data Frame
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T synchronous PDO
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Type No. | cyclic (acyclic|synchronous asynchronousl RTR only
0 X X
1-2401 X X

241-251 reserved
2522 X X
2533 X X
2544 X
3555 X

'the type indicates the number of SYNC objects between two
PDO transmissions

2 data is updated (but not sent) immediately after reception of
the SYNC

2 data is updated at the reception of the RTR

“ application event is device-specific

5 application event is defined in the device profile
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Object Dictionary PDO_1 Mapping
xxxxh | xxh | Appl.Object A U 3
wyh|8

zzzzh|zzh [16
3 xxxxh |[xxh | 8

zzzzh | yyh| Appl.Object C

PDO_1

Application Object A |Appl.Obj.C
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Sy aolp pxo SO gl an )T sk sl ool asuiwe Defauit PDO (g5, asl, S OPEN
ilgs oo 08 Slasiin 1) yuxie (63, aslip PDO Jlas! gl alewg 51048 salg> sloa, PDO
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Mapping Paramecter

31 16 15 8 7 0

16-bit Index 8-bit Sub-index | length
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Peer-to-Peer Communication

SDO 1
.............. Data
............... 1D 2| Data

SDO S vl ous ol 3 dlwg Ban (6,58550 o (69955 4 (olsws (SDO) Cleas osls Baa L
So Al el ool SLS1 LS| ez S co oolaiwl @iglate sauilulis L CAN ools LIB Y
asliws Bas (6 ,aSos Slo ol walgs 138 0 dlows cpay plas oy s bLs | LS S, SDO
Syl s Slociy SDO o S ey Slacay 1) SDO Y 5l iy alewg .cawl SDO g s 00
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Client Server
initiate SDO down-/upload (e=0)

confirm initiate SDO down-/upload

A

down-/upload SDO segment 1 (t=0, c=0)

confirm down-/upload segment 1

IlllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'

S e R R SR

down-/upload segment n (=72, c=1)

confirm down-/upload segment n

+

gl o Jiiie lalad 5l a4, SO lein bl il se jlxe |y spale o b ools Jlin! s SDO
Sle STy alwg € ool o i » Jlanl SO col 0 ] seS ools Job b o by Jlil 1y
adgl JSSgp 000l Jlanl e Gy pl b .ol anles slxil Lnitiate Domain Down / up loud
Ol 09 plonil oads axlad anlad Jlal alewgs sk eols <ol F 5l is La ol il 0gd oo ploxi]
e CAN sasite (slgalsy 0 Wlgs (oo 00l g2 S3les o a1y Jobo 5o b (sla ools JUisl ol

ankad 34y smlym e ools Culy V ggl> alaS 1 b SDO « CAN ply oyl 5l any lalad dan 395

sl Ll LS Sy gl 3
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WYY U gl aid, Sl o 09 Jitie b ol 51 (gl 4, olyins wilys oo SDO J] gk 05,5

Bad (6l o gl

Byte O Byte 1-3: Multiplexor Byte 4-7: Data
Command| 16-bit-Index 8-bit 1-4 byte parameter
Specifier Subindex data

Index | Subindex | Description | Value

Object Dictionary

i g s plzil Lo SDO lawgy CAN 0pen Gun (g aiShs 4y iy g uile>  oloiws

1wl ) ULC)Uo‘ 65‘7 )5]».»/ 6)*"“‘" ul.n) IRVELY

by /Lol - ST/ sgkils -
ol (sleuly o daas - 0dh gy | oS5l [ ooy anbad JUizil -
G axkad jo (ol Cglie Yol o - el ,Sils -

h 39,5 ,o (s- SDO ) default Server —SDO . cul oois caogs bl ol alewg SDO
400 5L3 CAN suilulil ¥V aS” ol aalgs colaw! SDO JUIS YOF 51 o open
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SDO sglils )’lﬂ

Client Server

Byte 0 Byte 1-3  Byte 4-7 o
STE/ N | XICCS [16.bit] 8bit | data e
0:13..2 4 7..5 |Index | Subind.

request

> >

confirm Byte 0 Byte 1-7 response
2 > X {SCS unused =
0.4 5.7

S: block size indicated

E: transfer expedited

N: number of bytes

X: unused bits

CCS: Client Command Specifier
SCS: Server Command Specifier

ezl ozl SDO LT/ s5bls g0 Dlods g alwy Bad (6,08500 [0 by b ouiles plKn

Bgd oo U Con (p yede b labl ools sleiul aS 1S S0 a5 Cenl o 09 o0
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SDO s4lils aslad

Client Server
Byte 0 Byte 1-7 L
request~ TN t§CCS segment lndlcatlog
011.314:5.7 data
confirm Byte 0 Byte 1-7 response
= X |t} SCS unused
) 0.314{ 5.7 :
C: indicates the last segment

N: number of bytes
t : toggle bit
X: unused bits

CCS: Client Command Specifier

SCS: Server Command Specifier

Lolis .l oois alolio jg,m g 50 (yo CAN ools QB Y ¢ sas 34bils /o9l 1 SDO axkad ,o sl

= el 1) azhad o 8l o b aes oo plail 1) ol axdad ] 2iS Sledbl 09y « | ool aslad
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428y SDO el

Client/Server Server/Client

1 8 I
4 indication

7.5 { 4.0 m d
cs=4 X

request

x: unused hits

cs: Command Specifier

m: multiplexor (index and sub-index of SDO)
d: 4-byte error code

Sols Jg 5l ony a5 SDO sl glalaz 51 g by g yiien (3,5 5T (gl (ol aidy SDO !
Lol 43 SDO S'sly s T/ 55l alal la ploy b JS5g 0 sl 09 oo 5T 0T oo SDO 55bL / 6ly]
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SDO Sals JLus,|

SDO Block Transfer |

Client Server

!-l AERNENRERRENREN] LLLL L LD LD LR R ’

down-/upload last SDO block

>
L end SDO block down-/upload
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SDO S5l il

Download SDO Block |

Client Server

EEENEEENEN L] l.-l l'l"

>

download segment (c=0. seqno=n)

—
confirm SDO block

In the last segment of the last SDO block c=1

o CifA

s 3o 551 Al Sy asgd onds (30w (gl ankd VYV b5 4y, S, SDO Soly 10,8 s5lls

SO L 3990 U plad] sl ous plowil cudidgo b Seby oglils Jlgi & ool pudaii V (59, C — bit Boal
Ded (g0 oals lis aady SDO Jlaul Silas glolas
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SDO S5l il o 5Ll

Client —
D .l 3 8 - - -
request indication
> PSSl ATY | 0 e !
ces=6: n x | cs=1 reserved
confirm 0 . 1 8 N—
“ 51421 10
) " CZS§5 4)(2 i ss=1 reserved <
ccs: client command specifier

scs: server command specifier

cs: client subcommand

ss: server subcommand

n: number of byte in the last segment of the last block

crc 18-bit Cyclic Redundancy Check) for the whole data set
x: not used, always 0

| osbls 5bl lo ploy b 45 08 o drmslons |, CRC g 1ms g (5 oo SDO Sly s5bT/ s5bls Lk
) 1y 55 Jsed gl alaz aiz S Cansl 00 Sl g 4ol SDO Ssly sgllT

XML6+XM5+XM5+1

39— damwlre Wilgie Checksum.ogs 5lel Checksum acwlws 51 13 a0 4 2ol CRC oS ol

D9 oolatw! (gl alos> S Jou S L
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SDO Paramecter Record |

SDO Parameter |

1200 [RECORD | 1" Server SDO parameter SDOParameter | ro 0
1201 | RECORD | 2™ Server SDO SDOParameter | rw Mo

127F | RECORD | 128" Server SD0 iarameier SDOParameter WO

[
1280 [RECORD | 1" Client SDO parameter SDOParameter | rw M/O
1281 [RECORD | 2™ Client SDO parameter SDOParameter | rw i

12FF EECORD 128" Server SDO parameter | SDOParameter | rw MO~
1300 reserved

13FF resenved
** If a device supports SDOs, the according SDO parameters in the Object Dictionary
are mandatory

@ Cif © CifA
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Synchronization Object

Sync Object

Non Sync-
Consumer
]
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SYnc — =85 aS o w21, SYNC —producer !y |y glojes JUXew G SYNC — producer
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ol 35250 Vo + O N aLls 0 SYNC — producer cosluliis

Sync JsSs
Sync-Producer Sync-Consumers(s)
request COB-ID = 128 _L
> > indication(s)
L=0 T
—

Slp aS o Jos Bon oyl oS 0dgh g a5 098 0 plil e je alwsg L SYNC — producer
Sl a8 5 1YL Lo cldgl saslulis SYNe — producer CAN b 4y oliws adge 4y ey
5o 00l oolaiwl 09,5 Cglsl SV Jlaie a5 aiS e slpaion 1, VYA casilulis CAN Open
J— g Jor (ol g o0lo SYNC — producer jo .abl oo ool iy o5 oo 5l Jlasl dcgooxs
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Sync ;ylej a,les

Sync Sync  Sync Sync Sync  Sync
A A 4 'y

fime
—> Dz “ =
synchronous communication
window length cycle period

Sl ol conis Sync object Jlil 4 ax g5 b yloj yo Jlal s 2 PDO G (e e L
sl bSe Pl 9 sync Jlisl & az g5 b glojes o)y Job 59 (e o o)y 5o lejen PDO
L)l —id > 0,90 yial ) Lawgi SYNC object o Sloj 0,90 .ol ool Jiiie SYNC 0,90 ,»
ATl Bas (6,0 W Ve e P bl lis > g VY D legen o b ol sl astie



el blsu Sarig Lo, b @llae sync — producer bawys JGsl o oloy sasl) ) o wilgs oo
650 pliy bl (Fawds Lo, b sllae SYNC — producer sl L caw,s onds Lt a5 5,500
Iy o 8 oyl Wb e mo Lol il ails 5429 SYNC — producer I L3 cow o ool Jiiie a5
aS 00 S b o 05se ol Wb s oo Led il alils 5429 SyNC object aS o 55 Ll o

el 0als Jaiie o,bgs Sync

Sl sla o Sles

= Communication_Cycle_ Period —>* > _
synchronopus window length
Sync Sync
Actual _ Command Actual_ Command
A\ Vessages | Messages AViessages | Messages

\ 4

— [ ——

Samples taken time
at SYNC for
actual message

Actuation based on COMMAND at next SYNC

oS Sl 1y Jos ol aS 5,5 anlg> sl |, CAN open sla,l5l Syncoass Jlasl of XI5 Ll 5
Oloy 0 aBe 350 sla,lpl dad 4 s LQJT CaS Sty lojen and sla input edly olie
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(Time stamp) oloj 0,5 asin

®

Time Stamp
Producer days, ms
[ ........... (1D [rime Stamp
Y v v
Time Stamp Time Stamp Time Stamp
Consumer Consumer Consumer

angly Jsl 5l 59, a5 s daud 5l a MS s o 28lg Loy SO TiMe stamp o590 0 Yw
:L;)'L,,;c\.';_él,{dL.:alSJLE.‘;.;lngbﬁ)ﬁdbw)oioﬁ,ms;ujwtguwbwaw
WS Glejen a gl pas b jo gl ]y o slele 0g vales o5 w5 ls 580 Slojen
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Gl 005 (6 A5 0S4l soo Ky S L Lael ey VY lgin YU S5 b by 00,5 Lascios

Oley (95 Lasuive Sy aeln b el (pl iS00 £9,0 0,lgs 488 VY jo o) )i Sy &S

Time — stamp o

Time-Stamp Producer Time-Stamp Consumer(s)
request COB-ID = 256
»—>| 6 Byte TimeOfDay Data—>11> indication(s)
o
=3
STRUCT OF
UNSIGNED28 ms, (after midnight)
VOID4 reserved 1,
UNSIGNED16  days (since January 1, 1984)
TimeOfDay

Ol 00S e Jilug <l 10 5 00isS adgr e s0sS s alwy Jlasl Time stamp Gos

Ll 00l ol.erw..u YO d).y.o Time stamp ‘al.u 6‘)’ S 09 (0 ﬁL?o‘ 4.&9‘9 cucS d)..a.o

Y



Ls)‘).la.gﬂ Sloos
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Sl « oty ¢ 2 aalgs Ja) €U sy, a% o 5 LS, L (g sl o505 il o
& i 5ol Glaaly Wl g slwl waz glalles 4l ez 4 Wigd S5 s ()] ke
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Ls)‘).la..é\ Bud

Emergency Emergency
Producer EEC= Emerge_ncy Error Code Consumer(s)
ER= Error Register . _
MER Manufacturer-specific Error Field indication(s)
request
—— > EEC [ER MEF 7Y
2byte 1byte 5byte >
Name: EMCY000
Error Register: Object 1001h
Function Code: 0001
Pre-defined COB-ID: 129 to 255
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€mergency €rror Code
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a5l A8 so (§gym o foliul LSl 5l g cl o Cgm 0,5 Canw 4 CAN OpEN 4l &y oo
La NMT master , 5,5 sle 0,5 a0 slosl |, NMT master o Slae a5 o,lo aSils )0 dlowy S
SLel sl Jguar s Sloss )38 o Lzl j0 1y 5 ln )5 sl 09,8 4 o pote i
Oyl gl bas S Sleas 09l plodil oals 595 Jendl Hgtws (o aalgs o a5 NMT master
L 03l 53,5 55bls 5 gl ST (sl sty 0,8 5 o« b 4t (bl el 9 o o 5

CaSd Jgde 4 o 53l sak 0 S

NMT master was o a3l,) cwl 0,5 NMT & Slae Jgiue a5 15 0,5 51 25w | NMT master

095 oo @lolid o Jgoo D lasgs 08 4y pamio sk

NMT master Jl> ~,b

l Power-On

— Initialization
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-~ Pre-Operational

A

A

[ ]

Stopped
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Ol g,y 3l am JS0g5 jekay o das o plxil ) a&iws <> CAN open NMT master ;Lo
Gk 0,5 0,8 - cnl jo ] (o0 Gog )l o BB S8 5l o alws o S 9,4

PDO Ll ((gam 0,8 il sloolatwl b pm ) 0gd oo oy il SDO (5,b 5l 5 ol anlg>

wl ged e

sl aales osi oy, Sles an g Sldes Sl 0,5 SO L 0,5 aen NMT master aloyg
3 PDO LLs )l sl jguzmo ooliws] cdl> @ oK G pss b .l e PDO el sllee >
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NMT Goa
Node Start, Stop and State-Transition
NMT Master NMT Slaves(s)
request Byte 0 Byte 1
> » CS Node-ID—v-:L_’ indication(S)
COB-ID =0 o
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(CS) Hloyd 00iiS oyl awgi Wilgi oo aS ¢ 0S wl,8 1) 15 Cwas O CAN open asils oy powe

g (g0 ATt

(CS-V) ye00ly 51 0,5 g9,
(CS=Y) ,90 o, 51 6,5 adgs
(€S YA (L8 Slbos @ 999
(CS =\Y2) 6,5 o,bgo pulais
(CS =\Y+) bls)| pulass

o i o5 |y oy duaie NODE —ID . el ol ¥ ol 5 8,00 1, i = 06y bl (g8, CBan

eloles >

Reset Application
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£ Reset
‘ Communication

Power-On
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= 0 e plxil ) 0,5 0)l5 dad b JolS caw (6, B 09l o0 ol S 5 Vo ololis SJ>
0,5 0,15 and by JolS e (g5 0 lbinl abiwy Bl am b sla il )y cow (g5 Joadl s <l
as oud o lasbiwl by by 4l gla el )l e (5, Joadl jaiws cl> 55 50 a0 sl |
yobay blil caw (g, <>y 5 power —on ,olie pulas 5l as el o mudas 09> default polio
Bout —up 54,9 5l J—3 098 o0 plxil Lol dewg ololis cdl> 5 ol j0 088 0 0)ly JS0g>

Dl oo Jaie (F 5,9 ) oo o laskiul object , pre — operational

L ogis St gyl b (g5lw 0033 ST aiius ood 0,53 slo el )b 51 Power —on yolie
&llao power —on ,olas . (object L1Ih) 5o slool lazsl restore — defenlt ()l ,8 lawss o (5, 5]

Oy M|5:> default ).:Ol.o.n 4.1.:.».»5 J.-ls”.a 9 .bLu)‘

Boot up S5 ,,
NMT Slave NMT Master
0 1
request' 3 : indicatio}l

COB-ID = 1792 + Node-ID




Pre — o, 5 <> o,y NMT master o, a5 05 o soliiwl 25 ceadle gl [Sigp o0l
JrS o USSs, Byme pled 5l ST, cnl ol plolis cdle oSl 5l oy ol ous operational
Lol g o 55— Josdl jgims ¢ S (55 L) 5l ow 02 BOOE— U (slgealsy - S oo ooliciul U

S, yao el Jlade S0l ) ools die) e oo Jdiie Power — off |
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NMT NMT NMT NMT NMT NMT
Master Master Master Master Master Master

NMT NMT NMT NMT NMT NMT
Slave1 Slave1 Slave Slave1 Slave Slave
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time
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Guard-Time

«— possible Life-Time —
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NMT master «wuS oo Jitie 5,0 |, IPDO a5 (bus- off bl Ske ) ol hlus ololids sl
Py dar 0gd Zon Giow sledls Koo Sledlbl LS j0 a5 ol> s ply ools oKL a5 wilgy o
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(;m)ubo)r}bw‘d.ﬁu}uapyoww)x

Remate Frame JLaul L Pre — Operational cJl> ,o NMT master L.g soas Slos o, S

ol Jlad o2 00l dgio Cl> (0 w2 cdids Dl 0,5 05 = @L&L..w

oD ul?u o; Ji’jj"

NMT Master NMT Slave
R Remote Frame If N
request indication
Bit 7 Bit6-0
P Toggle-bit Node State [* “Tesponse
L Remote Frame N 2
request indication
Bit 7 Bit6-0
co<nfirmation : Toggle-bit Node State |* N response
Network Event” Node Event*
indication if gua rdlng error indication
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Ll g oS o 8L 3L Ramate Frame L1, aSess jo blug dsn 28ly slodl> LJ)A NMT master
NMT o Ao jotday lasl Gillai poe .aiS oo dunlie aSils o0lo oSl 5o oads ol slpadl> L
Jlasel asl Joadl jaiws ol a9 0 o0ls Lis Network Event Servinc s, b ;| master

by ailes 0,50 Sl 4 DUS (g9, ilwg dad a5 058 piokae 0,08 o 0 1)l

(Cwm Oyl ) b8 Lo ISSgp

Heartbeat Producer Heartbeat Consumer(s)
0 1
request‘ ] iy > lindication(s)
fHeanbeat
| Producer
| Time 0 1
K request e 4 indication?s)
Heartbeat
Consumer Heartbeat
Time Event
v /——
indication
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Bit-No.: 10 0

COB-Identifier 12(3[4(5(6]7

I* I
Function Code  Module-ID

v

of



Gl B pxe plais] T S CAN open colw slo aSiils gl (g 0 Sy G jalS” (sl
e Logitiens Pre — Operational cdl> o oads ciu a5 15 51 slodyae ol S oo i a5 |, default

(05l 00 0,3yl FT) A oy 5o lslid |

Caypie ) LMT cloas by Uy 6o byl DIP slan S’ Lags DE fault ID _plazsl b

o iy x5 55 51 L aegacns

Predefined Connecction Sct |

object functon  code resulting COB-ID Communicaton
(binary) Parameters at Index

SYNC 0001 128 (80h) 1005h, 1008h, 1007h

TIME STAMP o010 256 (100h) 1012h, 1013h

EMERGENCY 0001 128 (81h) — 255 (FFh) 1014h, 1015h

PLO1 (tx) 0011 385 (181h) — 511 {1FFh) 1800h

PDO1 () 0100 513 (201h) — 839 (838h) 1400h

PDO 2 (tx) 0101 €41 (281h) — 767 {2FFh) 180th

PDO2 (rx) 0110 728 (301h) — 895 (37Fh) 1401h

PDO3 (tx) 0111 807 (381h) — 1022 (3FFh) 1802h

PDO3 () 1000 1025 (401h) — 1151 (47Fh) 1402h

PDO4 (tx) 1001 1153 (481h) — 1279 (4FFh) 1803h

PDO4 (rx) 1281 {501h) — 1407 (57Fh) 1403h
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) sz Sl 0,5 g SYNC time stamp — object « oot cogas e NMT Sleas jisu (yiored
5SDO S (g )llsl Gan S oads yuxs L8 5| Master / slave Jlas! acgome i oo Slociin
DS o Sl 1) caes Sl 0,5 Buw g Tramsmit PDO 4 4 Receire — PDO ¥ j:Slas> o
g Sl 00, 5 (ay a5 L3 511, CAN (sl e s 00l (pxs L8 5| Master / slave Jlasl acgozo
WS Slain 1) e B pre wlasl g PDO Limking oo Juaie Jolwg 51 .00tes ofjT 4,
Sl oledyme Ladd o9 b ooy plaiz! B ae polas ;o blil Blaal 4 olly co pivwgw Sleol
NMT Error Control [Default SDO (\OYY- -+ \##Y 4 VOYO —VF-0 ) « NMT —jervie(0)
Sladyme (VAT 1AV ) oS sy ailyy —od g 0l ouds ool plais! b Messages
anless solaiwl Koo Glaal 4l 5wl eads 0,53 NMT , LMT ,DBT &leas gl p Y VO YY)
i (SRDO) Safety relevant Date Objects g, YOV« - VAT 5| G5, se aials oy o0 0l

ol 00 0,58 Cnis] 45 bgype bLI | 6l CAN OpEN oz Lo 4o ouls

0ds iy x5 L 5 PDO YLl
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Slave sPDO ;565 sl Master aliwg 4 Lo ool oy o5 3 51 Master / slave  Jlasl acgozeo
(RPODS ) Receive RDOS 4 Slave sls (TPDOS ) Tramsmit PDO 5" -yl slxil gl .i)ls
(RPODS ) Recive « master sle (TPODS) Tramsmit PDOS g aigd oo Juaie Master gls

g o Jate SLAVE la PDOS

PDO Limking

Device X

Device Y
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aslys oo Ylasl cpl oS J1 351, sy LB Multi — Master olbLs I el jol8 PDO Limking
5o Olsd Wl o0l (aseid (guis 0,8 ety sla il 5l eolaiul L pre — operational o> b
Al dalgs sl SDO jleslaiwl b il pl 5l lawgy [S0g5 jelay Bun (5,0u500

057 - &S 8 LLs i master alws g (ysus Losiins ailys oo Y alewy 9 Z alwg YU Jlis o
&l osls Jaie Transmit PDOS , Receiove — PDO s

I/0 object linking

Module 1 | Module 1 | Module 2 | Module 2 | Module 3
Output 1 | Output 2 | Output 1 | Output 1 | Output 1

Module 1
Input 1

Module 4
Input 1
Module 4
Input 2
Module 5
Input 1

Module 6
Input 1

Sy a5 a8 oolizl gla 5l 5 alys o ¢ il slas |, PDO LL3 | wislys i oylS 3]
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L SDO LLs,l 5,k 311, CANoOpen « by e blug Il oul.aus o213 1) 1/0O object linking
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CAN open sla wg> >

+ CiA DSP-302
Framework for Programmable Devices
+ CiIADSP-304
Framework for Safety-Relevant Communication
» CiA DSP-30X
Framework for Maritime Electronics
+ CiA DSP-30X
Framework for Integrated Operating Theaters
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CAN Open ,u.

* NMT Master

Usually the NMT master application is part of the application master

*+ SDO Manager

Optional function to handle dynamic SDO connections, it must reside
together with the NMT Master on the CANopen Manager

* Configuration Manager

Optional function to configure nodes during boot-up, it must reside together
with the NMT Master and SDO Manager on the CANopen Manager
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» dynamic establishment of SDO connections

+ CANopen Manager as network controlling device

» dynamically allocated entries in an object dictionary

» general mechanism for downloading program data

» detecting and configuring of unconfigured nodes
during system boot-up

» debugging mechanism in form of an OS command

» multiplexed PDOs
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Dynamic SDO
Request

frame (ID 1760)
no data

Desired
SDO
Server
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«Lle SDO CAN open  al—wg 2 .0l o wd SDO 4y o)ls 3> SDO Mamager lass g« ol

Al oads il cue lawg a5 0,5 wales Sloiy | 3L

SDO Manager ..l ouss ools g5 SDP - 302 a_ascis ;0 SDO (sl 0,5 clisy o580

5,05 gl ool VYE+ ID Ly el CAN ols LB 1l .95 o alonil Lgy SDO ¢ ( sllas

Ls SDO JLail

Scan and

Establishment
of SDO
(SDR is
Client)

Manager

“" New SDO request

Desired
SDO
Server
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SDO LIS 3,k ;1 a5’ SDO Mamager sLolis wilss o SOR s 4 eyl 31 .4l o SDO g

2,5 aalgz> oolazwl Desired SDO Serrer L wos bl cales o lp 1y opl o

Lg; SDO Jlasl

Inspection and

Inspection and

Setupof SDO | Manager | \ S€tup of SDO
table table
New SDO Channel Desired
T T SDO
Server
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Safcty-Relecvant Communication

Safety- -~ Safety-
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- Node

CANcpen
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request
e ——

CAN Data Frame 1

11to 8 Byte

Bit-wise inverted Data Field
of CAN Data Frame 1

110 8 Byte

indication(s)
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SRDO suw b

SDRO1 SDRO1 SDRO1
refresh-time <] refresh-time J§ §  refresh-time R
SCT expired
< » time
SCT < - - . - >
SCT
SDRO1 SDRO1 SDRO1
SRVT
expired
-« > < > <4 - » time
SRVT SRVT SRVT

7Y



ey 09 Jizie CAN Ll o ciwial slo ailge g gl a6l (sl 0590 55k s SRDO
Jleiz! 7, b SRDO 6,50 09— &)l ol jo awgd Wb .0gd oy a5 ol 1,8 (SCT) (sl 0,90
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Node ID SRDO Object SRDO Identifiers Direction
Entry Data Complement
1 1 1301h 257 258 Tx
2 2 1302h 259 260 Tx
32 32 1320h 319 320 Tx
33 33 1321h 321 322 Rx
63 63 133Fh 381 382 Rx
64 64 1340h 383 384 Rx
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request

LSS Master LSS slave

COB-ID =2021
0 1 2 5

€S |mode| reserved }—»

indication

cs: LSS command specifier

mode
0: switch to operation mode
1: switch to configuration mode

Conﬁguration M odé

|

Switch Made Global
with parameter
operation_mode

Switch Mode Global Switch Mode

with parameter Selective with
configuration_mode matching LSS
address parameter

Operation Mode .

LSS Master LSS slave
COB-ID = 2021
request 0 1 2 5 indication
——p—p| s |new D | reserved '—V P
" — cs| ec | se | reserved |4—' &nse
0 1 2 3 5
COB-ID = 2020

new ID: Node 1D to be configured
cs: command specifier

ec: error code

se: specific error

LSS Master LSS slave

0 1 5

(5 Vendor ID l—»
TS Product ID |—>
TS Revision number |—>

indication
TS Serial number |—> —

COB-ID = 2021

request

v

v

v

#4



LSS Master LSS Slave LSS Master LSS slave
COB-ID = 2021 COB-ID = 2021
request indication request 0 1 2 3 5 indication
= ts ti |reserved —>
i response
i s ec | se |reservedl4—<—
0 1 2 3 5
COB-ID =2020
ts: table selector
ti: table index
ec: error code
se: specific error
LSS Master LSS slave
COB-ID =2021
0 1 5
request
| Vendor ID —
—p TS | Product ID |—»
et [TCS | revision_number-low il
—»[TES | revision_number_high =
L—p[TCS | sera_number_low il
indication
—p[TCS | serial_number_high |
confirmation COB-ID =2020 reaponise
¢—J—{"C5 | reserved
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Standardized Profiles |

Device Profile Specification

Interface Profile Specification

© CifA

Application Framework Specification

l, defanltpdo =1,k g S3Lol slhs oS ¢ ouds Slaiy 60,5 Slaal alewy slo Jolg
oolai_wl A FFFh L5 #e v o h 5l Gue (5,0u500 slo (595,9 5l oo o lulwl AiC lawgs alwy sl
S oo

SICAN open Gas olows ools g9 >l ¢ (60,5 Slaal CAN open o siol sl g,
sl 1131 -EC s sl blégy

sob g blwg daad alox la S o aog |y cols o, I8 CAN Open g0, )5 sl g,

S Y (Sl sle (Shy an Sl

Device Type Object | Device Profile Content |
Object 1000h
MSB LSB
| Aditional Information | Device Profile Number |

For multiple device modules the additional information contains FFFFh and
the device profile number referenced by this object is the device profile of
the first device in the Object Dictionary. All other devices of a multiple
device module identify their profiles at objects 67FF + x * 800 (with x =
internal number of the device). These entries describe the device type of
the preceding device.

© CiA ©CiA
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Sl o=y Gus

31 24 23 16 15 8 7 0
Sl s
Prefix S| Numerator e Profil-specific

MSB LSB
Example: OBJECT DESCRIPTION

INDEX BXXXh

Name Vehicle Velocity

Object Code Variable

Data Type Unsigned32

Category Optional

ENTRY DESCRIPTION

Access w

PDO Mapping No

Value Range Unsigned32

Default Value 03 01 48 00h <10° m/h>

Substitute Value 03 01 48 00h <10° m/h>

985 o g |y Sligloasly 5 jasls gla o,lass 4il,l CIA DRP —303-2 CAN 0pen 4.os
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MSB LSB
Additional Information Device Profile Number
1st Bit digital input 401d
2nd Bit digital output
3rd Bit analog input
4th Bit analog output
Rest reserved

Sl o VF aals 5l a5 )] ams o edgs 1) o] 0,515 g 1, aliwg £45 01000 Silis [0 oa

Lol LMLl 4 pgs s VF aels 5 085 oo zmes |y ol 00 ooliiul a5 (gl Aoy Lylg s a5
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1st T PDO 8-hit in | 8-bit in | 8-bit in | 8-bit in | 8-bit in | 8-bit in | 8-bit in | 8-bit in

3 x 8-bit digital inputs transmitted asynchroncusiy

1st R PDO 3-bit ou‘lS-b'rt ou‘lS-bit omlS—bit omIB-bit omIB-bit u.ltlB-bl a.ﬁlﬂ—b! oml

3 x 8-bit digital outputs received asynchronously

2nd T PDO 16- bit input 16- bit input 16- hit input 18- hit input

4 x 18-bit analeg inputs ransmitted asynchronously

2nd R_PDO | 18-bitouput | 16-bit ouput | 16- bitoutput | 18- bit output

4 x18-bit analog outpuis received asynchronously

&l S Slaiy o2 1) b e default pdos wub aus™ Slociy 1, O/l 51 ools g65 Jgoe G 5]
Sladdas ol o Glp o2 0 )5 Gl g el L SLSIPDO  olhb 0 )5 asein saiuS odgs

&S Sl 1)PDOs 3l poss >k Jees STl 5L b bsls s Ldefault

woleas jasie YA-VYh sy a VE-Yh o VA--h 0VF--h Glaal o default pdo sle ol )l
o default =lb el oo g lo5b lej g el default Slejes Lawgs WPDO ass sl Jlas!

Wl ool s VAN 35 4 V8 + hVA«+h 1% hl Glal
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Optional 1/0 Access

© Cif

Bl sk CAN open O/l Jsaw bilsg « default o1,k (gl oads ascive Ofl olitws [LS o
e PDO (b a5l (ois slaedy ol 55 (oo Sty |y S0 oliios s sleds,
g Jiie SDO bls | g Wlgs o 65,5 Blaal a5 ol b ol

Digital Output Objects | Digital Input Objects |
Change
s e oz |
80 Input Values.
6202
- a___['—"’ % S —— I
- £-bit Output Value E Opie
E Interrupt Enable
N S mowe | 1] [ew: ]
[oor a1 A
High-to-Low j 1 OR AND
-
Low-to-High _>
© Cif © CiA
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Offsat

Scaing

Output Range:

Analog
E 2 Output
RPDOZ S
» eant
1852 Unconverted Output Vaiue

Device Faiure

Value Difierence

Negativ

e Value
Differencs

Postive Value

Offset

Input Range

Scaling

16-bit Converted Input Values

Upper Limit

\d

el g oS, JxS by




MSB LSB
Additional Information Device Profile Number: 402d
mode bits | type
21 24 23 1615 0
mode bits (24 to 31): drive type (16 to 23):
00h 01h (frequency converter)
(manufacturer-specific) 02h (servo drive)
03h (stepper motor)

80h (IO module)
FFh (multi device module)

San albloe CAN Open aSils ;0 08 4 jastie L8, 9 5,0 LB slagl,o ool blgy pl Gon
Lol oil oo CAN LU a4 5> sl Ju8 Koo b JuST sla J s Jlasl ¢l slaasly
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CANopen Device Profile CiA DSP-402

Profile Profile
Position Velocity | Torgue
Mode Mode

Device Control Statemachine

p

CANopen Communication Profile CiA DS-301

Yol
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DS-402 State Machine |

Power

e | Lo
Reaction Activg
== I
Switch On
Switch On
Disabled ,

Ready to ‘
Switch On

‘ T R O i e Y IO A T AT I s "-'JE ‘Po‘ 0] 'E"‘abie‘d ]
Enable Active

o CiA

AL 8, 85 e Sl Sy s 25 s I e 55 5 il o b el ntle
Al oals a8 iy Lle,d plaS aS 06l o i 0 plyo Sl pl s o lid |y o5 g B
) operation Enabled <l ;5 sul,s 8y Col iy LSl abaii 4y abai &8 > £5,5 Laid Sl
s Al gla Sy, b sillae L g Cantralword 5l eolaiw! b Ladl> ol (sl pne Sllos
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PDO Mapping
Object
Index
6040n
2 5040h
6060h
3 6040n
607Ah
4 6040n
6081h
5 5040h
6071h
6 6040nh
6042h
7 6040n
60FEh
8 6040h
6060h

-

Mapping Object
Name

controlword
controlword
modes_of_operation
controlword
target_position
controlword
profile_velocity
controlword
target_torque
controlword
vil-target_velocity
controlword
digital_outputs
controlword

modes of operation

M/O

0O O O O O O o=

Comment

controls the siate machine
controls the state machine
and mode of operation
controls the siate machine
and the target position
controls the state machine
and the target velocity
controls the state machine
and the target torque
confrols the state machine
and the nominal speed
controls the state machine
and the digital outputs
controls the siate machine
and modes of operations
(broadcast PDO)

e oolizl |, Default PDO S 5l i 51 oS oo Sty 1) el oS 5yt a5 syl

ous ca i 8 5l gl o Gldee Sglase Saw sl 4 a9 b o0b 5 sl PDO (pl by oS

Ry

r¥ g L ail awles solaiwl gl dawg sz Jgde jome 12 (gl 0uls ools oy PDO &9

= Sletin jemme A SSlas b codwaw gy (pl 4005 o], FO S0 pg0 e J5|PDOSL";.A
o L oS e in 2l Jam 0l ols sla (694,945 sl 5L HFaiS adei Cws g
Ssla s U default Slodas ol s oSl eimen 5 9SGy ye5 |, PDO wyas SLels” slo

&S Sty 1) p3ie PDO >l alwg ST ls 0929 7,b
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Default Transmit PDOs I

PDO

@

Mapping
Object
Index
6041h
6041h
6061h
6041h
6064h
6041h
606Ch
6041h
6077h
6041h
6044h
6041h
60FDh

Mapping Object
Name

statusword
statusword
modes_of-operation_display
statusword
position_actual_value
statusword
velocity_actual_value
statusword
torque_actual_value
statusword
vl_control_effort
statusword
digital_inputs

M/O

© OO O O O o=

Comment

shows status
shows status and actual
mode of operation
shows status and
the actual position
shows status and
the actual velodity
shows status and
the actual torque
shows status and
the actual speed
shows status and
the digital inputs
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Multi-fAixies Devices |

Remark: Optional I/O functionality must
conform to CiIA DSP-401 and can be
implemented instead of an axle.

© CifA
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MSB LSB
Additional Information Device Profile Number

1st Bit simple HMI 403d

2nd Bit intelligent HMI

3rd Bit very intelligent HMI

Rest reserved
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T_P DO_1 Read Key Code

R_PDO_1 Write Lamp Code

T PDO 2 NDRT Index S-Index NDRT = New Data Ready Transmit

R PDO 2 NDRR Index S.ndex | NDRR = New Data Ready Receive

T PDO 3 | key1s | key 5-16 |key 17-24| key 25-32|key 3340|Key 41-48|Kkey 40-58key 57-64

4 : Lamp Lamp Lamp Lamp Lamp Lamp
R_PDO_3 Lamp 18 [Lamp9-16 1754 | 2532 | 3340 | 4148 | 4068 | s57-84

=l gl ) el oIS ail o Read Kay Gode Gdae <ol ¥ (g9l> Tramsnit — PDO . Jl
Receive gl .ol oo osls [Lid oS 4 by ye oudS a5 .l oo ol3T oulS (6l yao g ools Lid
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Intelligent HMI Controller

RPDO_2 (New Data Ready)

Indication <+—% < Qutput variable
SDO Download
Confirmation g T e ] *<> Response

. TPDO_2 (New Data Ready) L
Input variable » Indication

SDO Upload
Confirmation €j¢—————— —»|*5» Response

b kdd bl opl.caloolw /O Jaae JoI S slie s HMI ool alwsg b 00ls aloles ol
Text #£Y\- htext monitor objects #Y- -+ h Write lamy object #--+h Read code object
Stored Data object wSilgs o HNI 5 2le ool Jilwg oS Slacas |, #YVY cursor object
o 0313 a3 SDO jf oaliusl b ba puiite S Slotiy #YV+ h G sl |, #YVY h Display
e SO 50,5 )l an 0l8 60,8 S .0ed o Jiiie Write out put variable object & wisds
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Control Units Tools

IEC 1131 ’ » Programming
System System
Network
CANopen e ! configuration
Network Tool
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Variable-Bascd NAccess |
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Function Block Bascd NAccess I
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Physical Position

Class C1 Basis Function

Absolute Position

Class C2 Scaling Function

Preset Function

Output Position Value
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MSB LSB
Additional Information Device Profile Number
01 single-turn absolute rotary encoder 406d

02 mulii-turn absolute rotary encoder

03 single-turn absolute rotary encoder with electronic turn-count
04 incremental rotary encoder

05 incremental rotary encoder with electronic counting

06 incremental linear encoder

07 incremental linear encoder with electronic counting

08 absolute linear encoder

09 absolute linear encoder with cyclic coding

10 multi-sensor encoder interface

11 to 65535 reserved
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Encoder with Intelligent
Cam Control Manipulators
Functionality Unit
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1st Transmit_PDO (asynchronous transmission)

Byte O Byte 1 Byte 2 Byte 3

Output position value

2nd Transmit_PDO (synchronous transmission)

Byte O Byte 1 Byte 2 Byte 3

Output position value
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Vehicle with IBIS-CAN i

e.g. CAN (500 Kbit/s) e.g. CAN (125 Kbit/s)

4

v

Engine Management Vehicle Body Electronics
e.g CAN i 1 e g CAN
Entertainment Driver Console
CifR
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n under development

» CAN Transceiver Chip according to I1SO 11898

Gateway
» Bit-timing according to CiA DS-301 CANopen Specification
A
+ Default Baudrate is 250 Kbit/s (optional other baudrates)
\ 4 CANopen : - 5
y v y y o « Line Topology with Drunk and Drop Lines
Y
i i ‘} + max. Drop Line Length of 6 m at 250 Kbit/s
N \ 4
+ max. accumulated Drop Line Length of 30 m at 250 Kbit/s
Ai!' Traction other(s) » Termination Resistors on both Ends (nominal 120 Ohm)
Condition 5 : s .
+ Special connectors including pin assignment
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Door Control Profile Door Control Profile

T_PDO1

R_PDO1

€010n  1h open door 6010h Dh enable step 6010h  1h door opened 6010h Dh step enabled
2h close door Eh lock step 2h door closed En step locked
3h enable door Fh open ramp 3h door enabled Fh ramp opened
4h lock door 10h ciose ramp 4h door locked 10h ramp closed
5h enable automatic close 11h enable ramp 5Sh automatic close enabled 11h ramp enabled
6h disable emergency 12h lock ramp 6h emergency disabled 12h ramp locked
7h activate stop request 13h not used 7h stop request activated 13h not used
8h reopen door 14h not used 8h door re-opened 14h not used
9nh close door forced 15h not used 9h door forced closed 15n not used
Ah enable door opposite side 16h not used Ah door opposite side enabled 16h not used
Bh open step 17h not used Bh step opened 17h not used
Ch close step 18h not used Ch step closed 180 not used

© Cifl © Cif

CANopen Vehicle Profiles
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Device

DCF
@ l e ﬁ ) I Module 2
\ 250 Kbit/s ﬂ \
=l 5 | Modue 18
20 Kbit's

EDS
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€lectronic Data Eh@:@&

EDS file general device object

information: || info: name, dictionary
creation serial number, with
time, hardware re- default
version, ... vision, ... values

CifA
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Test description for CANopen Devices:

 framework for conformance testing

« static test without timing requirements

» test with respect to the communication profile

» the device under test is tested alone without
any application, interoperability is not tested

+ a test system will e available at the CIA, so that
every vendor and buyer of CANopen devices
can check conformance to the standards

- availability of the test tool for self test
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PC-based Electronic
CANopen Data
Test-Tool Sheet

A

CANopen Network
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Basic Rate
per Test Session: 260.- Euro
130.- Euro for CiA Members
Rate per hour: 80.- Euro
Certificate: 100.- Euro
50.- Euro for CiA Members

The ceriificate describes the hardware of the device
(CAN controller, microcontroller) and versions of the
CANopen implementation and the EDS file.
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