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1. M4

M OSI FZE IR 1 SR AR, Bl R4 — RSS20 12 (B, 38 2 2 CHORBEE 2D,
W7 OVHED. NI R LR — AN EB, B ATRES 3 2 (Ri2) M 4 )2 (M,
WARTESE 52 (R 862 Gk MEM.

CAN (Controller Area Network) IR &ANAE LT H 12, 5 2 2 (JL1SO11898 #ril); sLprikit
o, XPRE G R S ok AR TERE TN I R AR DGR A (Software) BUJE (Firmware).

I, CAN HUE B2 AEGREEE 2, WAMENHZ, AEIEReEs, FE— A rEhicke X
CAN #RICH 1 11/29 AR iAFF. 8 T Hdls A . i B, BT CAN B T AZb N, Bk
BENTFIBIR S ARG m R UG XA GRS A CAN | R v & 0 B P BTk, Rl SBifE CAN
P PR ARER) . GE— RS, RO Threfiid T, AT M E BT fE

® W/ (Application layer): A% haE— AT R & AR 20— A T RS 5 Pl

® it (Communication profile): HEALALE A WIS X, w PR EIRTT =Ko

® AR (Device proflile): Aut#s () MEINFF & MAEIIAT A

TR AR T CAN [ 2 0il: CAL PRSURIET CAL By J# (% CANopen 13X . CANopen
PHUE CAN-in-Automation(CiA)E X IIFREZ —, Jt HAE KA G A ARG T T2 1A JEHRAERRI,
CANopen PN R RAERT CAN ) DI R G 5 A0S 1A AR vE . K20 R S B Y, il
UL S N AT IR & BRAEved . EHIEe. W gniRPEmlas s gnidas, MAERA &R
PP T R s AR 7 8 T AR AL bR v £ S AN ) D g . #K5E CANopen P3L¥I SCHE,
A LUK )R IR A B I A AT

7E OSI B, CAN #aifE. CANopen F3LZ 8] (155 2 40 K B TR

Device Pr ofile Device Pr ofile i Device Profile :
GADSP-401 GADSP-404 ! CiA DSP-xxx i
OSI Layer 7 I I "I_ __________
Application Communication Pr ofile GADS-301
Layer
1
i
CAN Controller
O8I Layer 2 Chip CAN2.0A
Data Link
Layer TR
1ISO11898
O8I Layer 1
Physical Layer

Kl 1.1  CAN. CANopen FrifE7E OST P45 B A {1 5 AE 1]
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2. CAL 1Y

CAL (CAN Application Layer) BM¥E HATHT CAN f & Z WM IR i —F, 55 1 Philips EEJ7
BEBIIHIE . BI/E CAL diASr¥) CAN I Ml R 4E 1] CIA (CAN in Automation) PHR&x st L, &
JEAE

CAL #2474 Flt i Y2 I 55 D e -
®  CMS (CAN-based Message Specification)

CMS $24E T —ANTFIRI S R R AR5, HI TS RN ] . CMS SR A&, fifh,

BRI, DSBS — g W) MZhREW s Cltn, T b3R8 8 74y

B —HEd (80, JF HA LI TIEe .

CMS M MMS (Manufacturing Message Specification)4k 7&K M K. MMS J& OSI & TV 15 4% R Fi

S A7 1 A R ) R
® NMT (Network ManagemenT)

AP B Canaatl . R SNFISE IR R IR AT /D IS5 1K IR 55 R A A TR

I A NMT E97 5D RSB,
®  DBT (DistriBuTor)

RALE AL CAN ID (GEX A4 COB-ID, Communication Object Identifier) JR45. XFhR%%

FERH FEMEIBEA Ir U —AS DBT 2795 450D SKSEHL .
® [MT (Layer ManagemenT)

LMT RSS2 S MRS — AT AT (LMT Master) 1] BLBE B 534 — A1 20 (LMT Slave) )

FESHC G —N5 s NMT fbhil, B0l CAN 452 A RALE AT R %) .

CMS HEMHEEEXT 8 MUk, HALLEIAA 220 4~ COB-ID, JulEM 1 2] 1760, FIRMIIrE
(0, 1761-2031) {4 NMT, DBT fl LMT, W% 2-1.

F2-1 WU E] CAL HRESRINT %11 COB-ID(11 £ CAN ArilFF)

COB-ID MR 55 BUR 5

0 NMT 3 8/ b Rss
1 - 220 CMS X% fhsEd 0
221 - 440 CMS X% s 1
441 - 660 CMS X% itk 2
661 - 880 CMS ¥%  fsEH 3
881 - 1100 CMS X% fltsg 4
1101- 1320 CMS ¥%  fRsEH 5
1321- 1540 CMS X% fLstg 6
1541- 1760 CMS X% st 7
1761 - 2015 NMT 5 s fRd
2016 - 2031 NMT, LMT, DBT %

HEEIX & CAN2.0A FrifE, 11 47 ID [0, 2047], t1F D1 52 )R R BRHIZE[0, 2031]. 404 F CAN2.0B
FRUE, 29 47 1D HEABRIXANIA ; R A1 11 ALHRST 2] 29 47 COB-ID H 5 11 47, LR FE ) COB-1D
AR KT £ .
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3. CANopen

CAL $RAE T I 1) W4 25 BIUIR 55 IR SCAR AWM, EIFAA € L CMS R 4K A 25 B IE AR R0
SRR CEHEXT how, WA E X what). TMiXiE/Z& CANopen VI &,

CANopen J&7E CAL FEAil_ EFFRI, AR T CAL R IR S US4, 4245 T 20 A s il RS0 —Fb
Sy %€ . CANopen 7EORIUE P48 fl B PRI RN ARVFT s ThRERE 0 . BT el 2.

CANopen FI#% OS2 B X5 7 i (OD: Object Dictionary), 7£H &8l 212k (Profibus, Interbus-S)
RGP AR B AT TR X IAE CAL 195y, T4 /E CANopen HHSEHLA .

TSN X% T (OD: Object Dictionary), #XJ5 #4144 CANopen B THHLH .

3.1 XNZRFH OD

X457 M (OD: Object Dictionary) & — PN FHIXGH, HMNWE R A 16 SRS IMER S 4,
HT ARV SR ST ERAN T E, FIRE LT A 8 TR, WE TN S MK 3-1. NER
W% A M AR RS M{EMKT OXOFFF 1) ‘data types” JFTIRES, EAMNE —S B w2 Me Lo — A1 m it
ZF LA IS AE 0x1000 £ 0x9FFF 2 [1]

#* 3-1  CANopen %f %5 diLif F 4544

RT| X5
0000 Not used
0001 - 001F AR BRUEREEAY, W1 Boolean, Integer 16)
S et
0020 -  003F
(PiisE X fj B A 2H 4 B 45 84 1l PDOCommPar, SDOParameter)
0040 -  005SF Tl T A 0 B A i 2 Y
0060 -  O007F BT I FR S A 2
0080 -  O0O9F PP 1 R g 2
00A0 - OFFF Reserved
T T SR 3k
1000 - 1FFF o
(e &8, HRTAAAS, SCFN PDO &)
2000 -  S5FFF il 1 7 A E TP X 3k
FRUE 15885 T WS X 3k
6000 -  9FFF
(Bl “DSP-401 /O FEH I # T ”: Read State 8 Input Lines %)
A000 - FFFF Reserved

CANopen P28 HPAEAN T AT — AR 7 X G i 35 1 R IX AN B & A IR AT R T 2
NS B MR AR LT R SCRY (EDS: Electronic Data Sheet) Wil sl id fAE4t L. Ak
EABATEMIL CAN-bus “H 1] 7 — T I S M T S H R A5 50 R AR AR L )
ST RA AT R, R RTLAR . Y AR S R 2 A0 - doh b fR x4 (i CANopen
FE b FF IS R EARAR DI, DARILE Al R A AT E T BRI S
CANopen H— FRIUFRA T HHLH SCRYLH
TR TP (communication profile), iR %7 B i) = ZETE 2RI G 7 B rb (1)@ w7 b i3 DX 38 1)
XG, WIRSH R A CANopen A o IXA 1 PSS ] T HT47 1) CANopen 4%«
A ST (device profile), ASMAFIZA B & & U R F M IS . Barcfa 5 fk
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IR B UM A LRNEE AR .

WA TN G F I N EHR T EMIte. 25 RUIMTRI HAREN, LKA
OB FENIL R TER, XX R, AEEE#E 35 %%,

HE: —DRERENIIRE. BN S . 5B RIS G AR GRS (8t 78 S0k (EDS:
Electronic Data Sheet) H1#21{}.

FRANEE B PR 0T B L R SO RRAE BB B SO (DCF: Device Configuration File), ‘&1 EDS £ ]
IS5 . — 3 SCAFRIAAE CANopen #i¥E H E X o

WA TWVGE LT MG I RS OD X 48 Wi, MRS rrikn; LM SN %R R 5% H
DA/ SRR A =

ARG — — FE IR 3 M e A AH I 70 — — T DUR 5 2235 I LAY € CANopen B HIThRE. AR
i EL IO T Bk 7 b AT AR AL, 7R T U IR 2 B8 S S A4 R (ke s DO e A ]

X G B P RR S TS HOH ) % T CANopen 04 (BIUn{E OD X G2 AH RN, XSS AEA L —
A R HEM . X RIS A I T A R R e A

3. 2 CANopen &

BT UL T CANopen HOA G 7 BLII AR S, IRAEFRATIRA47E CANopen [94% H (Rl iR B, BATA
ZFINEE, #h)iE: CANopen Ml AR
R WX RIS RN IR TR R D Fs S % (83 H &, £H COB-ID).
CANopen MW AR E LT 4 Fh#SC GRIAXTS):
1. BRI
o  UFHL, MLEILRNID RS WnwIdad, TR RIS CRFE. W RRED.
®  JRSHIMUSTE CAL T LMT, NMT Hl DBT R4 55> IXS6IR45 #0511 Al 7
CAN W%, HfgH —4 LMT, NMT 8¢ DBT 45 i DA — AN AT o
2. RS HHENTS SDO(Service Data Object)
® HIAFHZRIIATRL] (fE CAN HOCIETLAT1), SDO % P HLRERE U Il i (IRF-4%)
XFGF I I O 50
®  SDO iflid CAL HHZ I CMS XGRS, ARVHESAT MR CoBdh T 4 4~700
I 34RO LAN RSO -
o  IMUURMIAASRA: NEANHE AN AN NE (A SDO FFEMHA ID). SDO i KRN Z 4R
SCRGEALE 8 AN (BT RO B KA — AN R, A E 0l hiuE 2.
SDO J#HA 82 1 M iSHE -
3. IFEEIEXI % PDO (Process Data Object)
®  HIRALHSINEAE, B AAE AL AR R B IEEITE 1 3] 8 AN
(Biltr, —/> PDO W LMEHIRZ 64 M VO fH, 33 4 4> 16 fiff) AD fH).
®  PDO MHEA PN E . PDO Hidli WA HIE ) CAN 1D & 3, BGE A3 R 2 4 A ix A
PDO 1%dls N 75
® &/ PDO fEX LM T 2 AN X G Ak -
B PDOEINSH: WA COB-ID ¥4 PDO 1], (B4, 25 b e i) A i 2 FE 30
B PDO WS W& WG FIPRZMFIR, XG5 PDO B, 4 EMIHI%
PR CGinbits)o A7 RIH S W AUANEIX AN WU, LR PDO 7%,
®  PDO VR A B TIUE ST (B T 99 4% )t 2l TS )«
BJLIR R F X % 31 PDO HUR TR R AR G MU Rl 1 . v g (7= R 235 SCRF 48 PDO
Wb, IRA48H SDO ) 3CHT LARE & PDO Wt 240
®  PDO LI ZFLi%Ti
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B A GEIEEIR SYNC S5 sil R
& BRI am AR T R AR, B B A T B I X G AR T R AR
& JHIH: ARIEAESRE 1 B 240 A SYNC W B E K

n 7P

& AR R AR
& HEA T BT RUE A Gk T il R AR %
# 32 gy ik T AR AL E AN PDO (4, AR50 PDO IS HOn G — 4, 1
8 A AT 5 HHUE S
# 3-2 PDO e X

fili % PDO HI4AF
eyl (B = both needed O = one or both) PDO f&%i
SYNC RTR Event
0 B - B [, AEEFR
1-240 0 - - [, &%
241-251 - - - Reserved
252 B B - 5, 7€ RTR ZJ5
253 0 - R, fERTR ZJ5
254 0 0 e, G R T
255 0] 0 S, AT E A

i

®  SYNC - %] SYNC-object.

® RTR —Hfsimfimi,

®  Event I QUi OB B 58 I 25 T

®  (LEIEAN . 1 3 240 I, EHFAKMIA PDO ZH[F SYNC AW H ).

® N PDO AJLMRE AN TE], BllsE CPIANIES: PDO A i i) dee /N FIRE I ), 36 4 th T 10
e fE RIEE KR, IRE Rk, L R A R I A T ) S A MR I . ARk
I ) ER 16 A7 o5 280 X, FL7 100us.
®  — PDO mJlMiE —ANJHbE it A, M@ e mG, —A PDO fE4m] DAl (AR
B AT o FAEE N R 16 AL 5 B0E X, AT Tms.
®  PDO ifiid CAL HAAH# iR CMS X4 siil. PDO A1 357 L=l i H PDO i
CEAHIN (—A PDO FFE—A CAN-ID). 84> PDO |3 EikiR% 8 M5 (64 1) il
4. TIOE SCHROSCERE R R DI RE R 5
® [fX (SYNO)
B RGN D OUILAEIR N D FEREAN 9 2 Y0 1R A M i AEHE RN N AR AT, B S
% (USRI, ARIEHT—A SYNC J5 WS 13 S B e .
TMRER: SYNC T SUE IR I%E SYNC X%, SYNC WA il 85 A ATAE4S
A SYNC AR, fE4h & I ) 2 0 %% — A~ [F) 25 PDO.
H CAL 3 A A 52 ) CMS X4 SE .
CANopen HUUH— A @it H i COB-ID LUMRIE F(E S EH 1%, SYNC #]3Cn BIA
PSR H A LA SO P B
® INHFRCA S (Time Stamp)
B ORI A LI N S
B H] CAL "GN CMS X% 5.
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o HZFif} (Emergency)
B RN ERET IR .
B ] CAL A7l FRAL ) CMS X5 B
® o/ AP (Node/Life guarding) .
A TE RS
NMT F=75 fa 4575 sURAS . BB RURY (Node guarding).
TRAETTEL CAIER) M54 NMT 10 S pPIRES: MAER MG IRY" (Life guarding). 5 NMT
T R FECE NMT 95 R I 28— Node Guard R 305 8 8 A dr {4
Foril v £ 11 P 48 F: AR O R & B SHIEDD: il M afe s .
ARAE NMT 9 s R s NMT E99 R LR KRB —AMRF 9 i, W g b
%o RSO E TN AR
®  Boot-UP
B AR
B NMT MHAGER AR AR, ) NMT 32735 s i S s 2 TR AR S8 N iR 1

CANopen Device
CAN AN b=t I F - 1/0
T PDO, WA, T 2 T
SDO, WX, WA T UL |t
THRIEN L, | NANE | g
¢ NMT % % -
-

B 3-1 CANopen %%

TR B R R G A AR TR AR S AR AN W R B A LR S
® SDO  HIRAE# AL K IMARIL e s, JLZ 2 FIRC S CANopen P45 IR 4%
® PDO HIkfhf 8 B /DEEE, WAHILETUTRE EWEEIRAA CTskeE SO,
A~ CANopen % & WIS FF— @ HR M M4 TR S P HIHR L, administrative messages), 7 &4
/b—A> SDO. RN BIH L AR M R TR E R D> —A PDO. AL el R 2AER. —4
CANopen B2 CAN G R F1L X G5 MUY R P 2 TR FR B R A ] 3-1 s

3. 3 CANopen TiE N EEE

AT Pk INTRT PR 2 TR 1A AR B, CANopen 58 ST S B AR IRAT (CAN-ID) A3i&. X LEhz
BRETHEAERE T T, W20 BLE il 8 SUt AT CANopen 1 #0520 1] & FIT SCHEFIE TR S 1Al
FHRE bR o

B ID P RE KR T 11 7 CAN—ID, 35— 4 AL BERD 4> A1 —AN 7 AR 55 ID(Node-ID) 3
7. i 3-2 iR
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10 | 9 8 7 6 5 4 3 2 1 0

- -
Function Code Node—1ID

'Y
 J

Kl 3-2  Tie SOEHEE ID
Node-TD B ARG & X, BIUNERT 5% %4 L IR OG5 E . Node-ID [ 1~127 (0 A SRVl ffi
FDe
e WIERAEE LT 4 MW PDO (Receive—PDO), 4 4Nk % PDO (Transmit—PDO), 14~ SDO
G5 2 A CAN-IDD, 1 NMESXZA 1 AN AU R Hl(Node-Error-Control)ID o 37 #5487 #1 WA 1)
NMT-Module-Control %5, SYNC F1 Time Stamp X} %11 4%
B8 ID S BER WK 3-3 izR.

FH# 3-3  CANopen FiliE X T/ NIEREE CAN bRiRFF 0 lic £

CANopen TiE B/ MIEBERT X%

L fierd .
st . COB-ID HE NS4 OD H R3]
(ID-bits 10-7)
NMT Module Control 0000 000H -
SYNC 0001 080H 1005H, 1006H, 1007H
TIME SSTAMP 0010 100H 1012H, 1013H

CANopen &=/ WEFLEL IR EEXT 5

DyReft
PAE3 Ditiels COB-ID WIRSHAE OD IR
(ID-bits 10-7)

HE 0001 081H-0FFH 1024H, 1015H
PDO1(K%) 0011 181H-1FFH 1800H
PDO1(#:1%) 0100 201H-27FH 1400H
PDO2(k1%) 0101 281H-2FFH 1801H
PDO2(#:40) 0110 301H-37FH 1401H
PDO3(ki%) 0111 381H-3FFH 1802H
PDO3(#:H%) 1000 401H-47FH 1402H
PDO4( % i%) 1001 481H-4FFH 1803H
PDO4(#: ) 1010 501H-57FH 1403H

SDO(K I/ #%) 1011 581H-5FFH 1200H
SDO(HEWU/E F) 1100 601H-67FH 1200H
NMT Error Control 1110 701H-77FH 1016H-1017H

R
®  PDO/SDO Ri(MEWEH (slave) CAN 47 MK .
® NMT #iR¥EHIEET S AP (Node Guarding), /CMEk#R 3 (Heartbeat) F1 Boot-up #Hi¥.
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3. 4 CANopen FriRFF4 EC

1D Hiuhk o3 Fie 26 5 7w S EMGEREE (set) MW, RN TAT 10025 ID e AR, BTLAsEfs B
AN A R T A R0 T ID)RERE R AN A A (e 127 ) DA77 iR ANERAE
AT SANRERS IR, PR AT EAN KNG X 7 (9715 45 1D
Fuf B3I ID WU AT CAL (U, Son T HATHE DIAEK CANopen X G Al Wt 2] CAL Hh— i1
CMS X%,
CANopen M+ CAN #RiRTF (5 COB-ID) Z3c 3 FhA A 5%
o fHFHTIE UM NIERAE. ID REVET, ATERE . WA 0K, PDO Bl Py 2 T LARC

He
® bR PDO I ID (FEFERAIRASD, ] (FUE XD SDO LY i (KO G 7 Sl o 24 7
AT

® fiJ] CAL DBT Jla%: 9 fE AT sidieb] th e T I TC & ID 58K 19 40 ID mf LA e i3k
FFRACE, S CAL LMT IREATICE . MM yIiGscte, JFRRshE, £ Mt
i¥”Connect Remote Node”# 3 (j&—4~ CAL NMT [R5 RIEEAER MBS — A X .
- HIXAEEE, CAN @ ID (SDO 1 PDO) H CAL DBT R4/ Bild, 375 ZT s s 7y

JEIY] boot-up.

3. 5 CANopen boot-up iIF&

EM YA R, CANopen SCHA I boot-up, 32 75 /Mb boot-up T2 .

&% boot-up J& FIIE ], Fz/I boot-up MILAZI#E RFAN AT 21 STRE o IS s T LATE [ — AN P 45 v R I A7 7E

WAL H CAL 1) DBT IR 45E4T ID 438, WY SO Z S HFY 2 boot-up i & .

A AR RORASH A B R R X FIIA A R, Wil 3-3 Bion. 37 boot-up [FPIRZS EITE THUER 1 FO 5
EIRA Z 1A L d /MK boot-up 2 T — 2Rk %

Power—on

Initialising ‘
(f)//"

6 4

Y

Pre—%erm

(a, b, ¢, d)

A 2

1 3 Stopped

(a, b)

Y 1
(Operational 2
(a, b, ¢, d, &)

K 3-3 CANopen fiz/Mb boot-up 7 fi{R AR 1]

Yo

TR

® & 3.3 RS NI F RN AL TR FPRAS R LLE O ST LA

a. NMT , b. NodeGuard , c¢. SDO, d. Emergency , e.PDO , f. Boot-up
o CREHR (1—5 I NMT 55D, NMT @7 (a5 H):

1: Start Remote node (0x01)
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2: Stop_Remote Node (0x02)

3: Enter Pre-Operational State (0x80)

4: Reset_Node (0x81)

5: Reset_ Communication (0x82)

6: WERWIUEILEE R, HzhiHEAN Pre_Operational IR, Ki% Boot-up ¥ &

FEATATI i NMT Hi 55 #al 45 B A7 sl #7015 sl E AN T AR  NMT AR 45 19 CAN 3C i CAN
SL(COB-ID=0)FAH 7 B AL s 28— A7 R KM% 258 (‘NMT command specifier’), 2 AN 741
W RID, 25 0 I F-HEFTA 1 50

R/ IME boot-up B I I /NRE I e o B /NAE ) BEAGAE A WAL RS F B BEANTIERAE 1
W& FEXARE, LU SDO #E4T 2 $(ic & M 4T COB-ID 43 it .

WA UEARERSIRE T, BT NMT HRG AT R ARG IS5 CUERSCHREIF HEE 1) 4h, Kefe 1kl

(A1t “Stopped” IR XK —MF44 T

3. 6 CANopen jH EiB¥E407
7ELL R4 COB—ID 1 ] )52 CANopen Tl SGE ST O HIBLE FR&ETT .

3. 6. 1 NMT #i3#zH (NMT Module Control)
45 NMT-Master 15 £ 6E %1% NMT Module Control 4R 3L T M5 & W5 2552 £ NMT AEedas il iR 45
NMT Module Control i S ANTFEEN 2. NMT i &A% 41 F
NMT-Master =» NMT-Slave(s)

COB-ID Byte 0 Byte 1
0x000 CS Node-ID
*{ Node-ID=0, JIPTATI) NMT N84Tk CS a4, LU A
T NMT Jii%5
1 Start Remote Node
2 Stop Remote Node
128 Enter Pre-operational State
129 Reset Node
130 Reset Communication

3. 6. 2 MNT F S f#H”* (NMT Node Guarding)
W AR IRSS, MNT 755 2500T DU A N5 S S RS, Mk 6y s B A 1 1 I P i
ShEAREX.
NMT-Master 11 & K IEEFEWT CEEHE) Wir:
NMT-Master =» NMT-Slave
COB-ID
0x700+Node ID

NMT-Slave 5 s A IE U T ST 2

NMT-Master € NMT-Slave

COB-ID Byte0

0x700 + Node_ID Bit 7 : toggle Bit6-0 : JRZ&
AR WA — MR AL (bit7), R AL AR R N A €07 B “17, MR AT

FES— KT ARESRITE D €07, 47 0 BI7 6 (bits0~6) FIRTT AR, N TR AL .

9
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Value R

0 Initialising

1 Disconnected *
2 Connecting  *
3 Preparing *
4 Stopped

5 Operational
127 Pre-operational

FERG o PR AT IR boot-up 197 miA St TEEARZS 0 MAENY sl /g N2 i 3L,
PR R — AN AR ARSI AN R 21 s AR RS
o, N AT A A A SR R A bR L (Heartbeat) IR IC.

Heartbeat Producer =» Consumer(s)

COB-ID Byte 0
0x700 + Node_ID PRA
ARSI A T A H A -
0 Boot-up
4 Stopped
5 Operational
127 Pre-operational

2 —™ Heartbeat 15 5 )5 85 E 1 Boot-up RIS —4~ Heartbeat 3. Heartbeat Ji4 3734 1 % 4
NMT-Master 15 i, ‘T NBEA™ Heartbeat 15 fl i 8 —MEIME, & AW RIS o
— NI SN BENS [R] ) SZ FF Node Guarding Al Heartbeat #/M% o

3. 6. 3 NMT Boot-up
NMT-slave T £ 54 Boot-up R ICEAT NMT-Master 35 54t 48 M initialising AR AN pre-operational
N
NMT-Master € NMT-Slave
COB-ID Byte 0
0x700 + Node ID 0

3. 6. 4 TEHFENSE (PDO)
ER—MoF, RGeS A transmit-PDO MU (7E CANopen H X% 7 R 5| 0x1A01 FHik):

X% 0x1A01 : 45— Transmit-PDO

T&RI i =9'4
0 2 2 ANKTG B 2] PDO
1 0x60000208 X4 0x6000, &5 0x02, Hi 8 (A
2 0x64010110 X4 0x6401, T25| 0x01, HI 16 Ar4LR

1E CANopen I/O BEH 11 % T WML (CIA DSP-401) & X1, X% 0x6000 5] 2 2T A 2 418
R RN, W% 0x6401 TR 5| 0x01 £ HAE 1 41 16 MFERIERA .

XA PDO RS A RIE (AT B A AN B, s I 2 P b B e R Skt a5 07 Uik, A1 PDO A%
WA 3, PTRAEER S 0x1801 FR5| 2 & Hk), M 3 v Hdmdlm, kX r:

10
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PDO-producer =» PDO-consumer(s)

COB-ID Byte 0 Byte 1 Byte 2
0x280+Node_ID 8 L I 16 {7 A0l RN 16 P AEHL RN
(I 8 A7) (% 847

I A 5 0x1A01 (A, PDO YA AT A CIERAY i SCRF (R[22 PDO BRI D)
EEYE CANopen 12 WS40 258 k1% LSB (little endian) .
A FVFERIL 8 A1 (R ks WL B E —A> PDO .

fF CANopen Application Layer and Communication Profile (CiA DS 301 V 4.02 ) @ X 7T
MPDO(multiplexor PDO), fu¥F—-> PDO &5 K40 &, i 7E R SO 71 A 2l B 19715 2 ID. OD
PRI TRGIREI. 280007 WA XA, AR 64 A 16 ALRBHEIE, B
316 MAFIH Transmit-PDOs RAL 5,

3. 6. 5 REFHEXNSR (SDO)
SDO HIRVj I — A& & MIXt G 7 e Y FHPARIER S (client), FG7 Mg s il HARBLATIE KRS
If) CANopen B4 IFRAE 45 25 (server)o 2277 CAN R ICHIRSS 231K )W 25 CAN R 25 8 755
RVEREFTH A 74— A8 0. —ADNES HE R — Bk B IRSS SN2
SDO 1 2 Fif&ik ALl

® n#ifLi% (Expedited transfer) I AL 4 FA

® EifL%E (Segmented transfer) HERHBIE R ERT 4 77

SDO [AJFEALG T «

Client =» Server / Server = Client
Byte 0 Byte 1-2 Byte 3 Byte 4-7
SDO
, NE Gl B TR o
Command Specifier

(ki K 4 T B (expedited transfer)m, 4 7715
B
Client = Server / Server =» Client

FATHH A (segmented transfer) 35T block transfer 2%1)

Byte 0 Byte 1-70

SDO &7 K 7 FE R (segmented transfer)

SDO fir & T W ME R

® [#/ f& (Download /upload)

® Uiisk/N% (Request /response)

® FEY/INiifLi% (Segmented / expedited transfer)

®  CAN Mk 7 i K

o T REEAN o BN AT G F R E AL AR AL (toggle bit)

SDO HsEIL T 5 AMER/ME N JAsh F3  (Initiate Domain Download), 34> Bt F#k (Download
Domain Segment), JH#)I® 4% (Initiate Domain Upload), 373 Bt % (Upload Domain Segment)  Flligk
1L 1k (Abort Domain Transfer).

7. CANopen SRS BOFTIRA S, SIANT —FBif) SDO ALE ML :

Yuleak (Block transfer): ERAEHACERT 4 29I, 240 R H 1 /MHIARCCNE (2T
B, W RS SR EEEL, AR b, MEBE PR3 DU ZA & .

MM : BB T3 (Initiate Block Download), 4;Et F# (Download Block Segment),
U445 (End Block Download), Jei#hdt 4% (Initiate Block Upload), 4B 4% (Upload Block

11
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Segment) Fll B EAELEW (End Block Upload).
T3 (Download) JEFEXIN G FMIHAT E#AE, 4% (Upload) F&X x4 7 MUk T 82845 .
KLEPPY SDO fir4 7 (SDO CAN RIS —AN71) HARAN A Rl vewl: (=" &
IR, Rk 0D,

Ja 338 N 4% (Initiate Domain Download)

Bit 7 6 5 4 e 1 0
Client=>» 0 0 1 - n e S
€Server 0 1 1 - - ‘ - - -

VAR

® n: Wi e=l, Hs=1, WATH, BNHK 05 FoREHEHHI LR B 778 (715 8—n
B 7 BT SO

® ¢ 0= EWLX, 1= mEfeix.

® s JETIRUEIRKE, 0= BERKEARIE, 1= BT,

® =0, s=0: HCiARH.

® c=0, s=1: ZHEFINTHIELS, byte 4 ZEIACAIE S (LSB), byte 7 &5 &40

45 (MSB).
® c=1: HRFVHEETI (download) HIEHE.

143 B F 3 (Download Domain Segment)

Bit 7 6 5 4 3 | 2 | 0
Client=>» 0 0 0 t n c
€Server 0 0 1 t - ‘ - ‘ - -

IR

® n : LENXMHIETFIH. WRBEREWERKE, WAoo,
® ¢ : 0= fA/FErBTE download, 1= /g — 1.
® t: filk{r, FEEENDBASIERMEN E—IRFEIEN 0, E3T request/response) .

Ja s 4% (Initiate Domain Upload)

Bit 7 6 5 4 3 2 1 0
Client=> 0 1 0 - - - - -
€Server 0 1 0 - n e s

Bl n, e, s LRSI EAE.

W Bt EA£ (Upload Domain Segment)

Bit 7 6 5 4 3 2 1 0
Client=» 0 1 1 t - - - -
€Server 0 0 0 t n c

L I e A DR
SDO %" SR Bl R 1 r R AR AG3RS0R e Ik SDO fik:

I (&% 1k (Abort Domain Transfer)

Bit 7 6 5 4 3 2 1 0

C>/€S 1 0 0 - - - - -

12
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TR R AR SCH, Bl 7 0 M 1 R R RG], T 2 FoR TR, T 4 B 7 A 32 furh
b, A RIS RN, WK 3-4 JTs

2% 3-4 WL IE SDO: 16 I AR (FEAT 4 3] 7D

IR e FRAS s el ik
0503 0000 ik R A7 AT A R
0504 0000 SDO pi3it b
0504 0001 3B AR AN Client/Server @74
0504 0002 TR PN (X Block Transfer #34)
0504 0003 TERMIFS ({X Block Transfer #i2%)
0503 0004 CRC ##i5 ({¢ Block Transfer f5z{)
0503 0005 W AE T
0601 0000 X RN FF Y 18]
0601 0001 REE RGNS
0601 0002 KIS R4
0602 0000 G R GAAEAE
0604 0041 M RA M L £ PDO
0604 0042 RICSRT (1330 2 )80 H R Bk HE PDO K
0604 0043 — NS EA G
0604 0047 — MR A AN
0606 0000 (CRERERP R A Sl I PN/
0606 0010 HARRTIATLHE, k55 S H KA TLAD
0606 0012 R BIAIUES, k%S S HAKERK
0606 0013 R BIANIUES, k%S S HK R
0609 0011 TRIIAEAL
0609 0030 S HURAE G (5 V) 1)
0609 0031 BANSHHEIRK
0609 0032 BNZHHAER N
0609 0036 B KAHAD T MAE
0800 0000 SRR IR
0800 0020 AR A e A 16 B RAT 21 Y
0800 0021 T A A ) 3 B A e AL B R A7 3 )
0800 0022 HH T 2 B AR T B A B8 A 128 B R A7 3 N
0800 0023 BT IB) AP A AR IO R T AT
B, SO O BT, B T SR IR T B D
Ja sl R4, (Initiate Block Download)
Bit 7 6 5 4 3 2 1 0
Client=>» 1 1 0 - - cc S 0
€Server 1 0 1 - - sc - 0

1 A «
® cc: FBPBEUEATMA CRC R, 0=no, 1=yes.
® s : JRSSAEIREAEH CRC %, 0=no, 1=yes.

13
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® s ETIEHHIREKE, =HuREKERIENH, I=HdREKERH.

® =0 : fHCiARH.

® 5=l : HETICATIIEES, P4 LSB, U1 7: MSB.

® RS 4 R blksize, RIEEHh A BOMBH, O<blksize<128.

P4y B2 (Download Block Segment)

Bit 7 | e | s | 4 | 3 | 2 | 1 | o
Client=>» c 0
Client=> c 1
...etc... c seqno
€Server 1 o | 1 | - | - ] - | 1t | o

i«

c: AMHESBFE download, 0=yes, 1=no.

® seqno : BT, 0<seqno<128.

o XU MR ZAL 7 R download.

® RGWFN 1 RoRESn MM BT AN 0, RRGET N 1IN BUR IEREE

e, P Bun AL
® RS 2: W blksize, AP SBIIEH, F N SUE T E AT R 2

0<blksize<128,
N3 45 ] (End Block Download)
Bit 7 6 5 T 1 0
Client=>» 1 1 0 n - 1
€Server 1 0 1 - | - ‘ - - 1

e
® n: JfEmEa MR BOR TR SR T A
® KU bytes1+2 RHEAMEHRAEN) 16 2 CRC: HAT )3 8hH F AR cc M se [RIIN 24 1 I

CRC A%
JAzEk b4 (Initiate Block Upload)

Bit 7 6 5 4 3 2 1 0
Client=>» 1 0 1 - - cc 0 0
€Server 1 1 0 - - sc 0
Client=>» 1 0 1 - - - 1 1

i«

® cc: FIUHIREMMEH CRCKE, 0=no , l=yes.

sc : RS AEIE EEMHH CRC KK,  0=no, 1=yes.

s+ RTRUEBIEKE, 0=8iuE KEREY, 1= KRR,

s=0: 11 CiA fRH .

s=1: Bla 78 P s, P 4: LSB, P 7: MSB.

BB TAT 4 308 blksize, WIS TBUOELH . 0<blksize<128.

BRI TI 5. RRMIUERT  (pst: Protocol Switch Threshold), FT /& fLIFAr SDO
TR, 0=A R, 1=AFSCE (IR ZE upload M3 715 8/> T BIAE T pst, Server 1]
PLigE i Initiate Domain Upload P80 % 207 2] Upload Domain 430

14
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Hesr Bt b4 (Upload Block Segment)

Bit 7 6 | s | 4 | 3 | 2 | 1 | o
€Server c 0

€Server c 1

..etc... C seqno

Client> 1 o oo | - ] - ] - ] 1 | o
il

® ¢ : ENfRSBFE download, 0=yes, 1=no.

® seqno : MBS, O<seqno<l28.

o RGSHWBINEAT: HHBREL AN 7T FAEIEH download.

& KT I KRR MR BT R 0, FORFECS N 1IN BOR IEERIL

i B A%
o P 2. {4 blksize, FEABAMBLIOHE, &L E T kb F R,
0<blksize<128,
B L A£45 9 (End Block Upload)

Bit 7 6 5 T 1 0
€Server 1 1 0 n - 1
Client> 1 0 1 - -] - - 1

1t Bl :

® n: FREREEAHIERE A B R CSEER L
® RS ESHIR bytesl+2 AFAKIRLEN) 16 f2 CRC; RA 4B shH EAACH cc Fl s [INA 1
IF CRC A%

RS LA F B e A SDO SRV ] — AN s K B gl

i R THI ) SDO 4 8L, {H Ox3FE 45 545 £ ID 2 2 (X % E b 2510 0x1801, TR510 3 (XI5
s, AERE B, A (2 EATEED:
Client = Server (7 5#2)

COB-ID Byte
0 1 2 3 4 5 6-7
602 2B 01 18 03 FE 03 -
Client € Server(T &= #2)
582 60 01 18 03 - - -

{EF T SDO 4.8, FFEFX ST RG] h 0x1801, FR5IN 3 MXTZMpset, A )8 )ik
AL, MRS5S AT T I L i AN (2 -
Client & Server(i ji #2)

COB-ID Byte
0 1 2 3 4 5 6-7
602 40 01 18 03 - - -
Client € Server(Fi /= #2)
582 4B 01 18 03 FE 03 -

3. 6. 6 MAIRRXZ (Emergency Object)
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I SRR IR SC d i R B B A R A, AR DGR Y e s RSB gk B L e e . 1G]
TR AR S
AR EIRSCH 8 FATALR, A R

sender = receiver(s)

COB-ID Byte 0-1 Byte 2 Byte 3-7
R arfra% s
0x080+Node_ID M A IRAAD T AR 0 IR R X
(5% 0x1001)

16 BERI N SRS A1 R 3R 3-5 s, NAEERISE ‘xx” #B85 mAH N B4 T I X
#* 3-5 N IRE (16 BEED

N AT AL Th e stk
00xx Error Reset &Y, No Error
10xx Generic Error
20xx Current
21xx Current, device input side
22xx Current, inside the device
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 tempearture
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
8120 Error Passive
8130 Life Guard Error
o}, Heartbeat Error
8140 Recovered from Bus-Off
82xx Protocol Error
8210 PDO no processed
Due to length error
8220 Length exceedd
90xx External error
FOxx Additional functions
FFxx Device specific

16




J7ON LR R R A ) 020-38743030 www. hkaco.com

F51 25 47 42 (Error Register){E B4 [0 % 78 (225] 0x1001) 1, % 3-6 YLl T 45 I S AF et fr 5 L.
LA TT LUK P S0 R B B AR, T DA A R A %
K 3-6 8 PAH IR FFATAALE X

Bit | #HiRAEH

0 Generic

1 Current

2 Voltage

3 Temperature

4 Communication

5 Device profile specific
6 Reserved(=0)

7 Manufacturer specific

T B A R DR T e L B M SR I E B R A
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4.

D&

FT CAN B2k CANopen M 2%l THH AT LK &

® fliIx% T4t (OD: Object Dictionary) Xi¥%# Lhfi3EATbrvEAL A .

® i ASCIT SCAY%: i il S0k (EDS) FIBEAHCE U1 (DCF) X 4% S I B AT AR AL I
ik .

CANopen P& B A B ARG EFISET CAL H CMS R4S .

F4: boot-up FI S R4 (Node Guarding) FIFFHERET CAL ' NMT k%%

5T LT BN RGNS HRAE

5T SUT T RURESE RN 2R 3L

355 CANopen TR SCRIUAH N (18 265~ WS PR 5 — 25, DA HIE 7 (K7 i B9 1T TR CANopen ¥

o BT 3 PhUZR I HEAVE SR B0 AL O F 2 8 ) BE AR PRI 2RO

° B

WAIEFES] CANopen P48 J5 7/ BE 5% M FCA B &% (TR 3 F 2 I — 20k
® IR

A RS R 48 E I RAC R d Sl v P U — 3k

o it

B RE AT oAb I8 o Bk T E R — 2k

A~ CANopen W &2 /DN iZ A (/Mg R#):
AN D,
ARG (R IR IIREVE),
A~ SDO, REM VT AR P A F xR CHLED,
TEFTF NMT 2% AR5
Reset Node, Enter Preoperational State, Start Remote Node,

Stop_Remote Node, Reset Communication,

®  LE ARSI .

18
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5. AR

AL WA B E A4 CANopen B —# 30 (CANopen: high-level protocol for
CAN-bus), ZLE B ATHA2HT CANopen P33,

CANopen P23 T CAN-bus [ —Fi& 2 WL, FERCGH N BN 72, 1& 4G T s /<, BERAZE,
AU BEyT s, DRENUAR. BRERMLESEAE, BN e AT A, S LR i

B SO HIAE T 10— 28485 2 47K % CAN-bus F P #2415 5¢ - CANopen WHIWA HfE B, &
XX LAV K] CANopen PS™ i BevHiEE — € 4R AEHT, AL FRE ¥ CAN-bus N H] A 555 T Bl .

JR 303K A 4 22 NIKHEF A& Mk, {E#4: H. Boterenbrood.
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