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EETF2UMAY CANopen FSF

1.1 Object dictionary(OD) x5 81
1.1.1 Overview iR

Index range Z5I5EE Description ##ix
0000y, Reserved {4

0001, to 025Fy, Data types #5357

0260y to OFFFy, Reserved {4

1000y, to 1FFFy, Communication profile area J#HXT G T HpY X
20004 to SFFFy, Manufacturer-specific profile area ffilli& B 45 & F WHis X
6000, to 9FFFy Standardized profile area HREAL 4% T X
A000, to AFFF, Network variables M#% 22 (fF & TEC61131-3)
B000, to BFFF), System variables ] - H1 P 5 ) R G AL
C000y, to FFFFy, Reserved {4

1.1.2 Communication profile area B R FHMYUX
Index range 53t Description ##i&

1000y, to 1029, General communication objects i FH 38 %] 4
1200y, to 12FFy, SDO parameter objects SDO Z# %t %

1300, to 13FFy CANopen safety objects %2 4% %

1400, to 1BFF, PDO parameter objects PDO Z %% %

1F00,to 1F11y SDO manager objects SDO & HL % %

1F20,to 1F27, Configuration manager objects it & & H 4} %
1F50, to 1F54y Program control object F& 714 Hl % %

1F80y to 1F89, NMT master objects P24 H FHL X &

1.1.3 General communication objects BB AN R

Index ZE 3| Object X Name &=
1000, VAR Z & Device type %7 JH
1001, VAR A& Error register 4 1% 27 /7%
1002;, VAR A& Manufacturer status register il 7 IR 7% 25 77 2%
1003y, ARRAY #{#H | Pre-defined error field & X 451737
1005, VAR 45 & COB-ID Sync message [{2P# 3 COB #RiRfF
10065, VAR 5 Communication cycle period [FI2FBEIEH R (AL us)
1007, VAR 5 & Synchronous windows length [R5 % T B (BELAZ us)
1008y, VAR %5 Manufacturer device name ffill i i 15 %% 4 ¢
1009;, VAR A5 & Manufacturer hardware version filli 7 A 4 iR A
100A;, VAR A5 & Manufacturer software version il 3% i 4 {4 fit A<
100Cy, VAR A& Guard time P4 [A] (B4 ms)
100D, VAR 45 & Life time factor @ F (HAL ms)
1010, VAR & Store parameters R4 2%
1011, VAR %5 & Restore default parameters & & 2RA 54
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1012, VAR %5 COB-ID time stamp i [A[# 3¢ COB ARiRFF ik I 45 1))
1013, VAR %5 & High resolution time stamp 1= 73 2 i [A] bR i

1014 VAR %5 & COB-ID emergency & 2Rk 3¢ COB FrilfF

1015, VAR A& Inhibit time emergency & SR AR (LW /A (HAA7 100us)
1016y, ARRAY #{40 | Consumer heartbeat time Y %% # Co Bk 8] [A] B (FAA7Z ms)
1017y VAR B & Producer heartbeat time 4= 7= ok [B] [E]R%  (ELAZ ms)
1018, RECORD it | Identity object | 7 ID #RiH%f %

1019, VAR A& Sync.counter overflow value [F]25 % Hi1H

1020, ARRAY #4H Verify configuration 361l fic &

1021, VAR %5 Store EDS f£fi# EDS

1022, VAR A& Storage format 7-fif#% =\,

1023, RECORD it3# | OS command 1€ &% fir 4

1024y, VAR A& OS command mode 1 R 4t fir & 45 5%

1025, RECORD 1.5 | OS debugger interface #/F RS IH R #

10265 ARRAY #4H OS prompt #:1E RS HER

1027, ARRAY %41 Module list #iH %152

1028, ARRAY #4H Emergency consumer 5 S SO #4

1029, ARRAY #{4H | Error behavior £5i%1T A

1.2 Pre-defined CAN-IDs FiEX CAN ¥riRf#F

Object X% Specification #5E CAN-ID
NMT W48 # iy & CiA301 0005,
Global failsafe command 4= J&) ([ 22 4= iy & CiA304 001}
Flying master 75 £ 3 CiA302-2 071nto 076n
Indicate active interface bRz~ iGzh#E 0 CiA302-6 07F%
Sync [F 4R 3L CiA301 0805,
Emergency & 214k X CiA301 081y to OFF, (080, +node-1D)
Time stamp i [ R 3C CiA301 100,
Safety-relevant data objects 24 AH ¥ 4 5 CiA301 101, to 180y,
TPDOI Aikid Fefidiaxt & 1 CiA301 1814 to 1FFy (180, +node-ID)
RPDO1 MG FEE a5 1 CiA301 201nto 27F, (2004 +node-ID)
TPDO2 iESFEHIER 5 2 CiA301 281nto 2FFy (2804 +node-ID)
RPDO2 YU FRHHE X 5 2 CiA301 301 to 37F, (300, +node-ID)

Object X% Specification 36 CAN-ID
TPDO3 Ki&IFRHIEHT & 3 CiA301 381xto 3FF, (380, +node-ID)
RPDO3 £ FEEE X R 3 CiA301 401,to 47Fy (4004 +node-ID)
TPDO4 ik FREE X 5 4 CiA301 481y to 4FF;, (480,+node-ID)
RPDO4 WU FREHE N R 4 CiA301 501pt0 57F, (500, +node-ID)
Default SDO server-to-client AR 55 B3t % “2&” CiA301 581, to SFF, (580, +node-ID)
Default SDO client-to-server AR 45505 % % 1] ” CiA301 601nto 67F, (600,+node-I1D)
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Dynamic SDO request 525 Ij 55 3 0t %% 3Rk CiA302-5 6E0,
Node claiming procedure 7 54 5 B i A2 CiA416-1 6E1nto 6E3
Node claiming procedure ¥ 54 75 B 1 A2 CiA416-1 6F0y to 6FFy
NMT err control X 4% 45 B -4 172 34 il i) CiA301 701nto 77F, (700,+node-ID)
Layer setting services 2 15 & il %5k 3C CiA301 7E4nto TESy

1.3 Network management(NMT)R4EETE

0\ | W%siEa| i 2000n
(1) s \ e
‘ Initializing to FFFFn LAZ2 8 i
A =

\ y: =
\ W -

)

X B S G EE 10000 | | -

; lication
to 1FFFn L4 H 1 ‘ G |<_(9)(10)(11)
g | mREsm |

S

(12)(13)(15)

N

// =
[ Communication

reset

" y.

(2) | Boot-up message
A 4

a .
[ Pre-operational

L mRERS

(1)Power on_EEB

(2)Automatic switch to Pre-operational
BRI TR ERS

(3)and(6)NMT Switch to Operational

PR EIRREHEERE

(4)and(7)NMT Switch to Pre-Operational

MRS E TR BT RS

(5)and(8)NMT Switch to Stopped
PIEETRENHARHE LIRS

(9),(10)and(11)NMT Switch to Application reset
RIEREIBNIREIN BRSNS
(12),(13)and(14)NMT Switch to Communication reset
ML SRR EERE R

(15)Power-off or hardware reset

IRRREEEN RN
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DLC=1#iEKE A1

Consumer(s)iBge&

Indication(s)f§<

—

CAN-ID=700h+node-ID

L oy
DLC=1#RIE N1
requestizzk
(FIARA Bk ) CAN-ID=700h+node-ID

Heartbeat producer
time(1017n) in msiy
iz STy By 1]

.

>
—

Indication(s)ig%

-
»

requestig=k
(TLARN T RAE )

" Node state valuestS SiAS(E:
04h=Stopped{E1HIA7
05h=Operationali2{EIR7E

B

>
—

Indicat’gn{s}?‘é’r‘}

—>

Heartbeat event

‘ 'NMT-message protocoi \

| msEmEN

7Fh=Pre-operational FE{ERZS

Heartbeat consumer
time(1016h) in ms
LB ERE R

requestizzk
(AILIZM TR )

NMT master
REEEEN

DLC=2#dEE )2

OmkE

Indication(s){g%

CAN-ID=000n

[ Command specifier(CS)i$#&:
01h=Start(go to Operation)i NIRIERZE
02h=Stop(go to Stopped)iF A\ ELERZ
80h=Go to Pre-operationalit \FHR{EIRT
81h=Reset node(APP reset) E{ifFBE
\82h=Reset communicationE{i/T SiEif

NMT slave(s)
PG MHLE,
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1.4 Service data object(SDO)RSSHIEXIR

1.4.1 communication principle(iE /&)

Client SDO ‘ Kol ‘

» 1D n| Data |

o oo o Data jeeee=eqy
v
Node n ‘ Seiver 200

{--p

OD}

RN 1.DLC=84URIKEITNE , TFERIAN

JEM2.CAN-ID client-to-server for Default-SDO=600h+node-ID
ZPIRRSIRESS (18 ) AICAN-IDJI600nINTS Sithiit
J&N3.CAN-ID server-to- cltent for Default-SDO=580h+node-ID
RSB EBAREE in () FICAN-IDAS80nINTS sathit

1.4.2 Expedited SDO protocol(® SDO 1)

Expedited SDO protocol ‘~|
HUESDOIIY
ClientEFim ) SeverfR55g8

Initiate SDO downloadZa1SDOT# (S d5rE])

ﬁ'ﬂ'ﬁss

Command specifier(CS)im<#F:
2Fh=5—’|\$=1‘5 40n={5EHY
2Bh=B@F AFh=1EA N —NFT
27h=5= A""** 4Bh=1EII T
23h= '%Iﬁ‘?’h“ ATh=1ERN =P FT5
60n=5REIRE A3h=1FEIA R FT
\ 80nh=RF MR




1.4.3 Normal SDO protocol(Zi&E SDO t#iY)
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1. &Y download protocol

Normal SDO protocol
EIESDOMY

Clientz i SeverfR$58E

Initiate SDO downloadF’ﬂ]SDO'Fit('—trﬂ%%ﬂ

ﬁ% I(Bifﬂ]%'fﬂ) ;
Initiate SDO download response "Fﬁﬂﬁl][_\’z

HiE1
CS:60h

o 2310m0 e
Download SDO segmentl FEFE—SER (FH7FT)
| #OEL: HiE2-8 -
CS:00h F—oBRNT N FD(RAHER)

Download SDO segmentl response F&kE—ERNARL
EuEL: | HiE5-8
CS:20n RF4HO
?ownload SDO EegmentZ ton-1 'F%!ﬁ:li@é:‘;‘ﬁi ( Lﬁ?;n
| #3E1  Csdond W28 L,
FIOONZZEE @ FES BRI (BATER) :

..............................................

Download SDO segment2 to n-1 TEARES ERIBEL

iRl - CS:30n T S g |
Mo 1o RO
Download SDO segment n FERESER

|| HE1:CS 1528 : >
GERTFIR) gl ERIX T (BAER)
Download SDO segment n FiRE5ERMA

[ #HE1 : CS:30n3520n(5 HiE5-8
R REICSR) KA

"Fﬁg‘“ﬁﬁﬁﬁi&;mmand specifier(CS)i S
WNRAT—DERINCS/910h
OFh=FKERE—P=FT 07h= ZSEQEEE’F?*'E
ODh=FREREAEMFT 05h=FRE/T —?—'r-'
0Bh=FBE=1FT 03n=FKBEtI=F
09h=AEREMMET

WNERAT—5 ERMICS/900n :
1IFh=AKBRE— =T 17h=FKBERIM=FD
1Dh=KREEMMFET 15h=FREBETFET
1Bh=FABRE=1=F1 13h=FBRELIFD
19h=ABREMMFED

80h=SE IR




2.

&Y upload protocol

ClientZZ P
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SeverfR55a2

Initiate SDO uploadFﬂSDOJ:%(@R‘J%—:Fﬁﬂé)

sl
€ Csa1n
Upload SDO segmentl HEE—SERER
HiEl - #uEs5-8:
| CS:60n RO >
Upload SDO segment1 response_E{&55—> BRART (,ﬁ7+‘1‘=5)
| HiiEl HiE2-8 ]
| CS:00n BF—SBRINTA = (BAEE)
. Upload SDO segment? tc to‘gﬁ}%‘%ﬁ%ﬁ_@gﬁ&
| ‘18 : CS:70n Ly
 MeoweE ARG
Upload _S'D-O__s.e_gment2 to n-1 EAERES RIBRI(HAT 7T
¢ L - CST0n T s '
| FoonzE b TRABMTITRENER) |
Upload SDO segment n Li‘?ﬁ:’zﬁﬁﬁgiﬁ
¥iE1 : CS:70haK60n(5 ; N
E—MERRICSHRE) Ekﬁ?‘l*o

Upload SDO segment n J:ﬂ-?%f"ﬁﬁﬁﬂl‘]r' (#7515 )
| #g@1:cs | =28
(¥ TFI) FhRiEl> ERRIX N ﬁ(%f.t&f:)

HERmESEBECommand specifier(CS)ﬁ'@ﬁ:
NRFI—2 BRCS/910n :
OFh=BRE—1FH 07h=FKBRSRITFT
0Dh=$§ﬁ§ﬁ’|“$*ﬁ 05h=ABE MED
0Bh=AEBE=/"FT 03h=FREBEtI T
09h=$§ﬁ5l’r$*ﬁ

NRRI—ERICS00h :
1Fh=KRE—FH 17h=21sE£E£'i‘-"‘aﬂ*ﬁ
1Dh=FBERMET 15h=FRE/MED
1Bh=FRBE=1=FT 13n=FKEBEEt P =T
19 =FRSEOT=FT5

80h=RE R
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1.5 Process data object(PDO)Z T2 #iEX TR

Producer®r=&

requestizk

Consumer(s)iHZ#&

DLC=1 to S#EEKEN1~8

> object(s)FIFIIS: »

CAN-ID=pre-defined or user-specific ==l
FIENMHERFEEN N
( PDO protocol -‘
Producerdr=& Consumer(s);Hz5 &
1.Event(change of state) or
event-timer driven
ﬁﬁi‘iﬁiﬁ%‘@ﬁfﬁﬂﬂﬁ% PDOI f2EUE IS
nternal evzgit > >
% >
ﬂ
b
2.Remote requested Remote frameimf2il 4
IR KA AR (R I ER) <
PDOIFEELEN IS > >
>
3.Synchronous P Sync message[@EH ( BRRELE ) Sync Producer
transmission(cyclic) e AT
EAER (BFR) PDOIZFZEUEIIR ’ >
>
ﬂ
4.Synch Internal evegt "
trazgr;i;‘sjig%?:cydic) B < Sync messageElFHRIL ( FHMRERIE ) ¢ Sync Producer
RS R PDOITFELHERIS: Sl
> >
>
e
PDO communication parameter
RSB SRIER S
Index Z 3| Sub-index FZ& 3| Description & Data type #{iE2H!
RPDO: 00, Number of entries 4% H $ & Unsigned8
14004 to 01y COB-ID KIE/AZWEXAPDO KM 1D Unsigned32
15FFy, 02, Transmission type /& %287 Unsigned3
00n: A A2
TPDO: 01, FEARFED
1800x to FCp: imFE[FED
19FF FDp: IEfE R
FE.: 55, HlEEReeE 4t
FFn: b, W& TR e S0
03 Inhibit time A 4% 1 21 B [H] (1/10ms) Unsigned16
05, Event timer F44 5 i} #filR (I [AJ(FAAT ms) Unsigned16
06y SYNC start value [ 52 461H Unsigned$

Indication(s){g<
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RPDO #illZ$ 1400, to 15FF, BT Z%0 1600, to 17FF FHE AN 2000, 2 )5 T8 B E X
TPDO @i Z% 18004 to 19FF, M %0 1A00,to 1BFFy HAREAEN 2000, 2 J5) WHE X

Index & 35| Sub FZ3| Object contents JTRAE
18005 0lp COB-ID &i%ix/> TPDO1 HJiID
1800y 024 Transmission type & i&3$7
1800y, 03y, Inhibit time 42 =25 [ Z) B [A] (1/10ms)
18004 055 Event timer 4 5 #8 fil & ¥ [B] (BAA2 ms)
18004 061 SYNC start value [F]25 A2 861H
1A00, 01y,
1A00;, 034

2000, 02 12 02,
2001, 00, {00,
20024 00, & 00,
| owon [ oo [ @]

2003, 024 1 34
2003, 03 1H 5678,

CAN transmission( CAN A %R 30)

TPDO1 (CAN-ID see 1800,01,) Data field: %4k

Data2 Data3
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1.6 Special protocols (4FZE1HS)

1.6.1 FEHH1YL Sync protocol

( R Sync protocol

RS RIN )

Sync Producer Sync Consumer(s)
B R EFE RIE{RIGHEEE
DLC=0 or 1#UEKE A1
requestig=k i Indication(s)i{g%
Default CAN-ID=80n -
ZRARICANIDA80R 5
Sync Sync Sync Sync Sync
RIS [Eik:i-374 Rk BRI EIERK

»
Synchronous windows ommunication cycle
length(us) ) period(us)
(1007h)FEBEORTE (1006h)EHEFREHR

1.6.2 Time-stamp protocol (FjEZHrs)

Time-stamp protocol = |

B ElE N
Time-stamp Producer Time-stamp Consumer(s)
HEIBHR A B EBR S H R E
DLC=6HUR<E 6
requestif=k Indication(s){§%
— ) >
Default CAN-ID=100h di-
ZXARYCANIDA100n e
STRUCT OF
UNSIGNED28 ms, (after midnight) ( 712G FIAESETAT )
VOID4 reserved_1,

UNSIGNED16 days, (since January 1,1984) ( HEBMEF19845F1H1H )
Time COB-1D=1012h

10



1.6.3 Emergency protocol (F&IRITHHN)

Emergency Producer

BRI ErE

requestigsk

EMCY producer COB-ID(1014h)

Emergency protocol

Evtiraanitg

2 byte 1byte 5 byte
EEC ' MEF

Default CAN-ID=80h+Node-ID
ERARICANID/980n b5 Rttt
EEC= Emergency Error Code
ERSFHHERAE
ER=Error Register(1001h)
HimariFan
MEF=Manufacturer-specific Error Field
B EEMARIRAD

EMCY inhibit time(1015h)
R RIR T EE LR EFEL015h

1.6.4 Emergency error codes (ESRITIEIRKRE)
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Emergency Consumer(s)

ERRsCHERE

Indication(s)i§%

>

>
EEE—

EMCY consumer COB-ID(1014h)

00xxp Error reset or no error 60xxp Device software # {45 R

BREA BRI
10xxs Generic error — 4515 61xx Internal P
20xxp Current Hi 5512 62XXn User 1/
Dlses, Device input side 15 %% A i 63xx;, Data set 2 #ii 5 H
%% Inside of device 5% 436 70xx, Additional modules % B i & 4R
i Device output side % &%y H ¥ 80x%s Monitoring WEAI&5 1R
e, Voltage HE4ER 81xxy, Communication J& il
3 Main £ 8110, CAN overrun CAN i LB %
3%k Inside of device B & PN 8120, Error Passive £ iz 3/
o Output % 8130, Life Guard Error 41’315 ?}Fﬁ i—‘%i%
0o Temperature EEER $140, Recovered from Bus-off Jz 2% < [k &2
Ailsss, Ambient 755 82xx, Protocol error THil4EiR
42xx, Device B # 8210y PDO not processed PDO &4 4b#E
50xx4, Device hardware B84 8220, Length exceeded K it

90xxs, External error #M3#845R

FOxxy, Additional functions FftINThRESE R

FFxxy, Device-specific ¥ %452 4%
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