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2.1 BEBOLFH
CANopen BIEHh— FOREOELMER 2.1 IT5RLET,
42 CE 14 AR (%)
fzxX  CANopen #iF%& (TERM1) BN LADEHS N1
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(iﬁ\ \ E:5)
Wit HEEROE LD (v y—g P CRATARE
B12.1 CANopen EIEh— FDOEEBDEH
2.2 CANopen ¥i¥F&
CANopen BIE7— L&KL ET,
BARICBT HaEMIE, F4E TERE1 28RBLTIEEL,
2.3 LEDA v —4
ABIEHN— FOBERAEEA® CANopen DFEISIREEE 2 HD LED TRLET,
# 2.1 LED mik&E
LED =R 7N
RUN SHKT BRA 7, BEER
(#® = (YUY TFva ¥ | CANopen TStop) #kfE
AR (TUry ¥ CANopen TPre-Operational] K&
BT CANopen lOperational ] IKAE
ERR SHKT BEEELL
(F) HE (VYIS wia *) CAN /XR RF— k TError passive] IKHE
HEl (FTLTSya *d) Heartbeat/Node Guarding I & % Hi#RiR HiBE
Bl (FUvy 2 KEE, A 2A— EOBRBETR
#5) NodeID ASREXTE (031 O DFEFE)
Bl) £ oN—E~DEFEATR %
RAT CAN /SR X F— b TBus-off) fkig *4
RUN, ERR 1B 54T FBIEH— K> CPU R *5
¥ DUYILT Ty 200ms HAT, 1sHKT TR
*2 J1 >4 2.5Hz (200ms KT, 200ms SEKT) T iR
*3 ATILTSwia: 200ms 4T, 200ms SEKT, 200ms SikT, 1s HAT T MM
*4  [Bus-off) Bfl&, FEFEYTER LEDARBT DI ENHY FET,
B TERATIYTIVLRAREBRLRABRTELGY, COBA UN—2KEKTIHIEAI TS —LARELET,
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1 N=5 1AV N=5
—FFFO9LIR U E—4 —0L1R
— Sl28 % %ED —_— ol28
—0L3T W —L3T
OPC-COP2 OPC-COP2
o |13 <EL|I o | |9 2Bl B
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CAN_SHLD XBEH— FORNBMEREFBEHRINTVELEA. BDEITHECTHERL TS,
CAN_V+ ARBEA - FORBERLEIERSATOEREA, BERHIShFELA,

41 BEFAEHER



4.2 CANopen i F& DEZ#E
(1) CANopen 3%F%& (TERM1)
IHFERI S L VIR FHEERL 2 B5LURLTITRLET,
1 2 3 4 5 5 4 3 2 1
CAN_ CAN_ CAN_
CAN_GND | CAN_L | CAN_H SHLD CAN_V+ | CAN_V+ SHLD CAN_H | CAN_L aND

4.2 CANopen i F#& DB

T TOPC-COP] & XHFEAMNEL > TVET O TERBRICIFTRITEFEL T ESW, BEARGE
T35 E, AES, RUESEL TS0 CANopen # 38 £ BHIBT A ATREMA HY £7,

% 4.1 CANopen 3iiF& D i FHAE

hWFES IhFE T B
1 CAN_GND CANESDY SR
2 CAN_L CAN {55 Low {8l
3 CAN_H CAN {55 High I
4 CAN_SHLD *1 S—IL R
5 CAN_V+ *2 BEaL

| RBEH—FORBMEBR L FEBESATVEEA, BDEICISCHREEBLTIESL,
¥ ABEH—FORBERE IEFESATHELA. BEEXHASThEEA,

(2) CANopen HEf§47—T N
BIET—TINIEHT CANopen ERT— TN EFERAL TSV, ¥—JILORKREREIEIRL2DEEYTT,
% 4.2 CANopen r—J LR KERHRE

R—L—k(bit/s) 20k 50k 125k 250k 500k 800k M
=RERE 2500m 1000m 500m 250m 100m 50m 25m

(3) CANopen 3 F& ~DEHR

CANopen sBIE7 — T LD BERDHEEEZL T, BROV—ILFREB>THERKL T LS, EROBBLESY
A REEAIIHSTLIESW, T, WFREOR YA XELVFHOMIT MLIERA4ITRLET,

FOHA XM
5~7 (mm) #4F1+ ~ILY 0.19 Nm 2

o [F
—-H

B14.3 CANopen o — JJLEHROHELR 4.4  CANopen &S5 F HE#%
HEOCEHAX

(4) RIEROES
AEIEH— FH CANopen BIEZ7 — T ILOFEHD EL S MTER SN BIHEEIE, UTISRTHRIKERE
iF 2 (CAN_L) &35F 3 (CAN_H) DR ICHEfE L TS 2 &Ly,

120Q =1%, 1/4W

T=  EREREABEN-FCRBLTOEEA, B CAECEEL,
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——— ChlNopen BARIE, EEIBORA L FARLRYMLTRRLTEEL, /1 X1k SEBEOER
2R chyEe.

<°i’$= BRI, #lET) Y bEREEZBASHLAVE S ISERL T EEWN, REBEORRICE S EAH
= yFEYT,

T DM AT aVBEATY T5] SRBELHEISOVTIE, TH TS ORKRBEEHBLT
T BmBLTEEN,

* CANopen iB1E 1 — FOER#RIEZ, 1 »/\—2KED
HEFFE EEERBAN—DEEELTLEEL,

FRENIC-MEGA 0. 4kW o451
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% 5 & CANopen FRXEICREET 51 /i —42 o —F

KBEIEH— FHY CANopen SBIEZAT S F=®IZIE, TROKRS. 1 IR A oN\— 2 DBEEI— FORENVETY,
Ffz, BETEHA N FEEI—RFERS2ITRLET, BEICIELCTHRELTLEEL,

%5.1 CANopen BIEZ1T 5 =®ITELA VN—4 ke — R

aea— 1 | 399 e |BEEEE w5
031 *1 J—FID (B%) 0 |0~255 (1~127 THEERE) 035 & 128 LI E SR %/
® —F D127 &Y ET,
032 *2 R—L— FEE 0 |0~255 (0~7 CEEHTE) TREDHR—L— b &E—B
0: 125kbit/s, 1: 20kbit/s, TETZEL,

2: 50kbit/s, 3: 125kbit/s,
4: 250kbit/s, 5: 500kbit/s,
6: 800kbit/s, 7: IMbit/s,
8L 1Mbit/s

y98 *3 B - FEMERT | 0 [TERADER y98=3 EHELET.
DER y98 RiR% Ein
0 A4 —4 A IN—4
1 CANopen A N—4
2 A VIN—4 CANopen
3 CANopen CANopen

*1 031 ZRFERIF, A VN—FICBEERBREE DD, 41 2N—2DEFEEFEZAT S CANopen TR 4 H 5Kl
fEH— KA%t L ResetNode H—EXZEML TS,

*2 032 FHRERIE, 1 UN—FIREERBMREEZL0IZ, A N—FOBREBER/ALTLESL,

*3 1BEL - BERMIERTOBIRERTET 54 VN\—2#EEa— RILyB DIz HYET, TAODRTEICKY, LU
OB - FRBIESTOERAAREL LY T, ML A -2 EURGRBEAZEO M#aEa— K1 @ H30, y98
NDEEBBLTLEEL,

5.2 ZoOBAEMEI—F

BEa—F | EtEA WHAME R EEE %
027 CANopen 5&1E T 5 —BF D ENERIR 0 0~15 ¥ 135K
028 CANopen SBIET S —BEDEEZ 17— 0.0s 0. 0s~60. 0s E13ESR
040~043 *1'| TPDO No. 3 [CE|YHTIT B/ —5# |0(FEIH4TL) 0000~FFFF (hex) AREEE(XPDON0.3 T
HEI— FOEE (BAH) FERLET,
048~051 *1| RPDO No. 3 IZEIYSTT DA oN—28 |0@EIH4L) 0000~FFFF (hex)
BEa— FOEE GREL)

*1 040~043 # & U 048~051 DTS RIE, FETENT. 2(4) 1 /38— 2 #HET— F 040~043, 048~051 § & U Index 5E00,
5E01 MEREAZ]IESHBL TS,

BRERIE, A VN—FICHREERBESEZ=0I, A VN—2DBEREERAT SH, CANopen YR A2 M SKBIEH
— FIZxt L ResetNode H—EREFEMHBL T &L,



% 6 E= CANopen BfEHEIIE TOFIAE

AETIE, TRZEA 2 /N\—5 % CANopen BIEHERT HETOFIBICDVTHBALET,
FIEIELUTD 1~5 T,

CANopen ¥ X & MERE

A UN—F#EED— FICKBERBEH—FD/—F D, R—L—FE&

A4 N—3DERBILE = Pre-Operational JKAE

g HHAA TS 19 FDOBRFE (Heartbeat # % LM& Node Guarding)

TRA &L YKFEEH— K Start Remote Node 717> K%Ei%{E = Operational jKEE

LIFg, ERDOFIEI~5IZD0VTHALES,

L=

1. CANopen TR 2 DEHRE
- YREAD/—FKID, R—L—+EHRELET,
- RABEHD—FADES 774 ILEFRAL, TRZICEZELET,
CANopen Y R 2 12D TDBREFEDHMIT, TRE2DL—F—XI=Z17ILEESBLTIEEL,
T NEEN—FIREES 77 A LIEHBLTOFEEA,
EDS 77 A LIERD Web A MIZTHDUO—FRTEET, (REEHFIDE (8H))

URL : https://felib.fujielectric.co. jo/download/limitedlogin. htm
O54 Utk TEDS] ##%EL OPC-COP2 D I 7 A ILEF I O—FLTLEEL,

2. AvN—EBEI—FICEBKBEH—FD/—F D, R—L—FE&E
-03112T/—FKID, 03212 THR—L—FERELET, YRFICEHLETFLR, R—L—rE—HE
gETLEEN,

- WEICHELT, 41 oN\—52#EEa— K 02], 028 DEEZFITo> TS,
027, 028 ME¥MIZ, % 13 F [CANopen v b T—V HifRiRHHEEDEIE] ZSRL TS,

3. A UN—ZNEREBILE = Pre-Operational JREE

A N—SEBREH L-BRET, CANopen TR A &4 UN—EDHREMNELL, MOBEICERBFIATLAIL,
BBIRIZ Pre-Operational REEL %Y, TR A LBEMTADREICHY ET,

CORETIEABEH— FDRUN LED [Tk A, ERR LED [HEATFEFRBELTY ET,

4, BSREEAA TS Y b (Heartbeat 5L M& Node Guarding) DEETE
WHRRIE EIT S 12HITT R A2, KEEH— FMEAT, Heartbeat F1z(d Node Guarding DERFEZEIT>TL 2
Ly,
(L Heartbeat # %L & Node Guarding IZDUNTIE, # 12 Z [lHeartbeat & & Uf Node Guarding) #BH LT
(S,

T = CANopen M7 /31 RIFHFHRETIIMHIREHEAT TPz ¥ FORESED L ->TVET ., HHIZL
TR RORY, HSARE L TLRBEN— RESHT CANopen v b T—5 BB ERE LERA, &
MRET S LERBREDLET

5. TRA&YKBEIEH— K~ Start Remote Node a7 K#E¥(E = Operational k&

DRy FRIER, KEEH— RO LED (L CAN R AT L Operational RKEEL B Y ET, ChITEYTRE
Mo, PDOBEEE>TY FZILAA LITA N—2 O - E=FHATREICRY 9,

L PDOEIED 74— MZDWWTIE, BTE TPD0FO ML) 2BBLTIEEL,



F£I17EPOFOkraL
7.1 PDO ZFO kalzoNT

PDO (Process Data Object) 0 haJLlE, CANopen YR A &4 VN—RETTOERAT—4 (HlBEIES, i
EE=4%) 2EAYTRETHOICAVLOILET ., KBEH—FOYR—+9 %, Z{EPD0 (RPDO: TR %
—A IN—%) EEEPDO (TPDO: A N—A—>TRAE) 1, ThENTERODAEY TI,

7.1 S{EPD0 (RPDO: TRA—A 2/N—4)

PDO No. | COB-ID #IHA{E B
1 0x200 + / — K ID | DS-402 DiRAEBESHI1H
2 0x300 + / — K ID | DS-402 MIRAEBREFIM, H&VEERS
3 0x400 + / — K ID | 4FEHEDBNY ST LA oN\— 42— FEEAH
R7.2 R{EPDO (TPDO: oA »/A—H—>TRH)
PDO No. | COB-ID #)#AfE B
1 0x180 + / — K ID | DS-402 MiKEEEwS %11
2 0x280 + / — K ID | DS-402 DIREEBBAIE, &L TEERS
3 0x380 + / — K ID | 45EHDBNY LT LA vN\— 20— FEFHL
T POOHYSTESR
RPDO @ Not1,2, TPDO @ No1,2i&, # T2 x4 FEIYLTHOEENARETT . N3 IFEETEELA)
SEMIE 7.6 : PDO DEIY HTEEAL (RPDO, TPDO) » #BBLTL LS,
T EEPDODFEEZA T FI2DOT

EVk

BRI IREE LR ICHRESATVET, FME7.5 #E PO O3 24— 3 /54—
47, 7(3) Transmission type"ZZHRL T &L,

PDO D HE %h/EINEEE (DL T

HERETIE, £TOPDOAEMIZHE>TUEYT, FPDOD COB-ID D bit31 112952 &T, £
@ PDO % &E%h (BIGE) ISTEFET,

PDO B k3 JLl%, Operational HREEDEEDAERTRETT .




7.2 2EPD0 (RRB—A 2N\—4)

(1) 5245 PDO No.1

COB-ID Byte — BYLTAHICY b ;?J;ﬂiﬁ) i;
0x200+/-+" 1D 0-1 | 0x6040 [0x00 | Controlword O
2-3 - - |%=L O
4-5 - - =L O
6-7 - - |mL O

Controlword & & UDSP 402 DR F— FT S UIZDLVTIE, E11E MM1.1CANopen D KS 4T 70T 74
JU (DSP 402) 2k %R #SBL T2,

(2) 4% PDO No.2

COB-ID Byte —— HPELS YA ;:J;:ME) i};
0x300+/-+" 1D 0-1 | 0x6040 [0x00 | Controlword O
2-3 | 0x6042 [0x00 |v! target velocity (r/min) (@)
4-5 - - |#&L ®)
6-7 - - |#&L )

[0 Controlword, vl control effort &L DSP 402 DR F— k< UIZDWTIE, % 112 11.1 CANopen
DEZ4TFTAT74IL (DSP 402) 2L B5&E8n) #BHBL TS,

T EEESO/MINESZ5E, HRE-SOBHEPOI/ADEELCRELTIESL, ELCR
EEnGWNMEE, RoLEASARTEINET,

(3) %45 PDO No.3

BHNCA N —2#EED— F 040~043 [CLYBEIYLBTLIMEED— FEEREAAT HT7+—< Y FTT. E
YHBToONDBEET— FIX4FEETT,

FUsTHIC I b e

00B-1D Byte Index | Sub BES ;E;
0x400+/=+ ID | 0-1 | Ox5E02 | OxO1 | EiAFH#AED— K1 ( 040 THRE LF#hEa— FOF—4) x
2-3 | Ox5E02 [0x02 | A& — K2 ( o4l THE L= — FOT—4) x
4-5 | Ox5E02 |0x03 | EAA#EED— 13 ( 042 THE L= — FOT—4%) x
6-7 | OxSE02 |0x04 | EAA#EED— K4 (043 TIRE L=t — FOT—4) x

-
B

0 040~043 DBEAHEICDNTIE, FEEM@) 1 28— B0 — K 040~043, 048~051 35 & U Index 5E00,
5E01 MEREAE] #SBL T2,

B #YBTLia VN — 2 EEa— FOF—42 74—y FZDUWLTIE, RS-485 @EL—H—X3 =27

DESET52 T—2I7+r—<v ] 2BBLTLLESL,

T R—DA4 oN—2BEI—FZZYHTLEBE, 0o 3a—FOEFESH 1 FBNEVILDOADEY HTE
IR hESmERY, BYEBIYSTHRLERRLET, (5l 040 & 043 DA TA LA — F£H
YHBTLEES, od0ICKBEYHTHAFANT, o8 ZMIBNYHBTENTOEIMRELAYET.)



040~043 D/RFEHIE, 1 VN—FICHREERBMESELZLDHIC, 1 VN—2DBREBRAT SN

IR CANopen ¥ R # M i5 A /8—4A [Zxt L ResetNode H—E R ZEM L TL &L,
ey T x5 F® Index 5E00 Subl~4 TH A V/N—A g0 — FOE|Y Y THAFETT, COBEIL,

B, ABBYLUTERELRYET, LA oN\—2DERBHEE), ResetNode H—ERX %175
&, 040~ ICKBEIVETIZRYVET,

Ey R ZThENDZIEPDO DEMERMA A S VA EFAEETT, 7.4 (3) Transmission type] #SHL
TLESW, HEROREIL, (2E%, BB/ VA A—2(CBERBR] TT,

4) A vR—42iEEa— F 040~043, 048~051 #5& U Index 5E00, 5E01 MFBEHE
TREDKLSIZ, 441D 16 EHTHEED— FIERI (R7.3) LBBEZIEETHILTITVET,
BL, 41 oN—2H#EiEa— FHNEVNVSEEERLET,

Him{lm

Haeo— FES (16 R
HEED— FRERI(RT7.312&L3)

®1.3 teeo— FiER

25 HEhla—F 251 HEHla—F 25 Ehla—F
— — W 0x10 (16) H1 0x20 (32)
— — X 0x11 (17) ol 0x21 (33)
N 0x02 (2) z 0x12 (18) Ut 0x22 (34)
M 0x03 (3) b 0x13 (19) M 0x23 (35)
F 0x04 (4) d 0x14 (20) J1 0x24 (36)
E 0x05 (5) - - J2 0x25 (37)
C 0x06 (6) - - J3 0x26 (38)
P 0x07 (7 Wi 0x17 (23) J4 0x27 (39)
H 0x08 (8) W2 0x18 (24) J5 0x28 (40)
A 0x09 (9) W3 0x19 (25) J6 0x29 (41)
0 0x0A (10) X1 0x1A (26) di 0x2A (42)
L 0x0B (11) X2 0x1B (27)

r 0x0C (12) Al 0x1C (28)
U 0x0D (13) K 0x1D (29)
J O0xOE (14) T Ox1E (30)
y 0xOF (15) E1 0x1F (31)

1l : F26 DiZE& F = #ila—Fr04 . .
26 = 1A (16 EX5) 041A



7.3 EEPDO (f 2/—8>TRE)

(1) 345 PDO No.1

BYETAHI DY b (RIHE)

COB-ID  |Byte =
Object | Sub nE ==
0x180+/-+" ID 0-1 0x6041 | 0x00 | Statusword (@)
2-3 - - | None ©)
4-5 - - | None O
6-7 - - | None (@)

Statusword IZDWNTIE, F 11E MM1.1CANopen D K5 «4 T T T 7AJL (DSP 402) 2k %8R #5HE
LTLEEEL,

(2) %42 PDO No.2

COB-ID Byte T BYysTAHICH b ;:Jzﬁiﬁ) i_q;
0x280+/-+" ID 0-1 0x6041 | 0x00 | Statusword @)
2-3 | 0x6044 | 0x00 vl control effort(r/min) O
4-5 - - | None o
6-7 - - | None @)

LD Statusword # & U vl control effort [2DL\TIE, % 112 I11.1 CANopen ® K54 7 FA 774 )L (DSP
402) 12k %&E8R) ZSBLTIZEL,

(3) 3%4EPDO No.3

BRI /N —2EED— F 048~051 [CK YEIY B TL-BEED— FEERREHELTS7+—< v T, E
YL ToNDHEED— X 4BETY,

i [oye ﬂuértjyzarizﬁ) B
0x380+/-+" ID 0-1 | Ox5E03 | OxO1 | &ttt L#kea— K1 (048 THEE LMD —FOT—%) X
2-3 | OXGE03 | 0x02 | it L#hea— K2 (049 THESE L 1= #iREa— FDT—%) x

4-5 | Ox5E03 |[OxO03 | i L#AED— K3 (050 THHE L=tk — FOT—%) X

6-7 | OxSE03 | 0x04 | it Lithen— K 4 (051 THESE L 1= #ilEa— FODT—%) x

L 048~051 [2DL\TIE 7.2 (4) 4 »/N—2#Eea— K 040~043, 048~051 # & U Index 5E00, 5E01 D&%

EHEIESRLTES L,

(0 BYBTLS oN— 2B — FDT—8 74 —< v MIDTIE, RS-485 BIEL—H—X<=a7IL
DESE 5.2 F—42T+—<v b 2BBLTIEEL,

T = 048~051 MEE/TERIL, 41 VN—FIZHREERBEIEDHIC,
G CANopen ¥ R # M54 /8—4A [Zxt L ResetNode H—E R ZER L TL &L,

A N—SDEREBRAT S0

tyh*j\:)la k@ Index 5E01 Subl~4 THA UN—F#EED— FOEIY B THARETT . CDHEIE,
TEE, NEEYNTERELYET, ELS UN—2DEFEFRES), ResetNode H—ER %175 &,
048~051 Ik BEIYLTICRY T,

= TNENDHEIE PDO DEIEX A S VT EEEAIRETT, 7.5 (3) Transmission type] #BHBL T

EZEW, HERO

BEE [TF—2EEBEHS KU Event timer THEE L /-B5MEIZ PDO XS] TF,



7.4 ZBEPODIAZIA=H—3IN5+—4

(1) aAsazHs—vavnRsi—4

£2{SPD0 (RPDO) MDFMEZFH/ELFET., BLT ST IV FERTAITRLET,
1.4 ZEPODIZIaA=H—23VRTA—RETITAHILME

Index Sub EX Bl

0x1400 RPDO No. 1 1 COB-1ID £ PDODCAN IDfEL B - BOEHRTE
0x1401 RPDO No. 2 T4 ME :

0x1402 RPDO No. 3 RPDO No.1: 0x200 + / —FK ID

RPDO No.2: 0x300 + / — K ID

RPDO No.3: 0x400 + / — K ID

2 Transmission type ZENEOBERBIA IV TEEE (R7.5)
T IAIL ME: 255 (ENBFA L/8—2 ~RAR)

(2) COB-ID

& PDO (39 B CAND 11bit D IDIEZEELET, TIAIILMET/ —F IDICEYENEDY FET., (Fl: &
BEA—FDO/—F DA 1 Di5E, RPDONo. 2 ® COB-1D=0x301) . fx LAz bit 31bit B) & 1 &35 &, D RPDO
FEHEGVET,

@ COB-ID fEMZEFEI(L, ZDPDOANEMEL > TLBIBARICDAERETEETY .

@CAN@ ID fE(& 11bit TY, bit11~30 (X0 EETY,

(3) Transmission type

Z{E PO (ZHLVTIE, PDO ZERDA UN—FI~OBERBRI A I VT ERELET, RTOHICERE—EERL
FY,

£15 ZEPODLSIVRIYYaVEATHRE—E

Transmission type a4 T4 BiE

0 Acyclic Synchronous 2{E%, SyncEF 1 MRIETA v\ —2 ICEERER
1-240 Cyclic Synchronous Rt

241-251 FH -

252 Synchronous RTR only FEpie *

253 Asynchronous RTR only FEpie *

254 Asynchronous1 25k, B4 2 /\—2 CEI{ERBR

255 Asynchronous2 RLE (F74IL HE)

* KBEA—FIZCANDYE—FIL—LEYR—FLTLERA,



7.5 FEPODIAZSa=r—aviR54t—4

M) Asaz=4—vavnsr—4%

£IX{EPDO (TPDO) DHFMEEHRELET .

BYUTRHF TV FERT6ITRLET,

#7176 RZEPODIAZIaA=H—2aVRFA—RETTAHILME

Index

Sub

=L

St

0x1800 TPDO No.1 | 1
0x1801 TPDO No. 2
0x1802 TPDO No.3

COB-1D

% PDO > CAN IDfBE & H% - EIEHRTE
T4 ME

TPDO No.1: 0x180 + / — K ID

TPDO No.2: 0x280 + / — K ID

TPDO No.3: 0x380 + / — K ID

Transmission type

REEAAIVTEEE (R1D
T IAIL ME255 (T—2 EALRFIZELE)

Inhibit time

ROZEFTORNER (0. Ims B ZHEE
T 74U h#E: 100 (10.0ms) *

Event timer

R HE ISR (ns) £H55E, Transmission Type254/255 B[
A TIAINMME: 0 (REHE) *

* 81k

EDHREER Ims T, 5 fREE

EL1=5E 12.0ms DI/RVDEHY FET,

(2) COB-ID

YINSIEERE LSEIFRY EFERYET, IR 11.9ms £5%

& PDOIZx49 % CAND 11bit D ID fEZIEELET. T4+ MEZ/ —F IDICKYENEDLY FET. (Bl: X
BEIEHD—FD/—F IDA 1 Di5FE&, TPDONo. 2 ® COB-1D=0x281) sz LAIbitB1bit B)E 1 &35 &, 2D TPDO

T EGYET,

@E%%C%%DE@EE@,%@Pmﬁ%%tﬁcfwéﬁﬁtwﬁimﬂﬁﬁ¢o

cv R CAND IDfEIE 11bit TF, bit11~30 X 0EETY .

(3) Transmission type

EEPOICEVNTIE, YREANDEEFIANSIVIERELET, RTTICHRE—EEZRLES,
£71.7 REPODLSVRIVIavISLTHE-E

Transmission type

"4 TH

BE

0

Acyclic Synchronous

T2 ELRHo=BEIC Sync E5EREL =5, ERIC PDO
E1E

1-240 Cyclic Synchronous Sync {55 % 1-240 [ {3 =12 PDO %15
(Bl 10 &5 (E Sync 55 % 10 @{E T &2 PDO 232159 %)
241-251 FH -
252 Synchronous RTR only TEpfE *
253 Asynchronous RTR only | REj#E *
254 Asynchronous1 Event timer THERE L 7=B5RE < EH PDO %15
255 Asynchronous2 F—A2E{ekE LU Event timer THETE L 1=BEREI1Z PDO 215

* REBEA—FECNDOYE—FIL—LEYR—FLTLEEA,

20




(4) Inhibit time
% PDO DRDFEEFE TOR/NEEHBERE L FS (0. Ims Bfr) , £7TO Transmission type A8 DFRTEIZHEL
F7,

@ Inhibit time MZEE(EL, Zd PDO AL, DFE Y COB-ID M bit31 A1 £ > TWBEAICDHENER
= gTY,
@ Inhibit time MFREMEZE/NS K LE=HAIE, T—2RE0EENE 425 & T CANopen DEIE +5
T 4w ALTLEL, $EELT CANopen Ry hT—S KD ITA—TVREBETEEEC
EEHYVET, CHERADRY FT—IUBRIZHE LT, REEEEFTRAELTLLESLY,

(5) Event timer
715 PDO D E I HAE SRR (1ms Bifsr) Z/FE L E T, Transmission type A 254 & % LME 255 DEFIZEMTY .

7.6 PDO DBV HTEEAE (RPDO, TPDO)
TROFIEI<H->T, FPODEYLTHIC Y FEEELET,
M *E& PDO > TCOB-IDy D Bit31 &, 3 (D ICHRELFY (PDO ZEHICLFY)
%) RPDO: 0x1400 SubO1 % 0x0000 0200 + NodeID = 0x8000 0200 + NodelD
TPDO: 0x1800 Sub 01 % 0x0000 0180 + NodeID = 0x8000 0180 + NodelD

o) HEPODENY HTAH Ty FRECICRELEY
%) RPDO: 0x1600 Sub 00 I 0 ZEXFE
TPDO: 0x1A00 Sub 00 IZ 0 ZE&E

(3) SREPOICEIYVETHWATO ) FEIBIZERELET
1) RPDO: 0x1600 Sub 01~04 [ZZ$EFLET
TPDO: 0x1A00 Sub 01~04 [ZZ$EFLET
BEBAE ATz M UFyvH R (2byte) +H T4 T v X (1byte) +Bit & (1byte)

@ Bl) FTREEDNA TS Y FEEIYLTSIBS (Object 6046 Sub 01)

. ) Sub )
Object index (Hex) index (Hex) Bit & (Hex)
60 46 01 20 GE)

GE) TEREED[T—42 E]EM(X[UNSIGNED32] D A&, "Bit £71Z 32 (16 £ T 0x20)
[0x60 0x46 0x01 0x20] ZH/ELET,

= Sub01~Sub04 ? bit BDEEHELHZK 64bit FTTY, (IPDO (=)

RETNARTOT7ANEEA LBV B TH ISy FEBIRL TS,
(10.3 BETNLRTOT 7/ ILEEO Map I HE £5HR)

) Q) TEHRLLAVLETHIC ) MIERELEY

%) RPDO: 0x1600 Sub00 % (3) TEEF LA T/ MAKICERE (K4
TPDO: 0x1A00 Sub00 % (3) TEEFZLF-A T/ MAKICEE (K4
) (1) TEMIZLF-PDO® FCOB-IDJ bit31 &, HHO)IZRLET
) RPDO: 0x1400 Sub01 % 0x0000 0200 + NodeID [ZE&FE
TPDO: 0x1800 Sub01 % 0x0000 0180 + NodeID [ZE&FE
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£8E=S0JSara

8.1 SDO(ZDILvT

SDO (Service Data Object) A b O LIEKREEH— FORECHRBICHERALET, S0 [EXBEH— FOETD
ATCIO b UNSA—=4R) IZT7IOERTEHIENTEFET, ZBEH— KT 1{ED Server SDO #HR— kL

TWEY,

SD0 MEFEMAREAEXICOVTIX, TEADIYREIPIL I FXaLl—2avy—ILOR=_aT7ILE%:

SRLTIESY,
L #7<zs Mo T, E0E 4TSz =81 #BRBLTIESL,

8.2 SDOBREROME
SO ISk B7 U EADREDHE, ABEN—FERS 1D Avort I— FEBELES,

#8.1 SDOT7HEREER® Abort 3—F

Abort codes EREA
0503 0000 SDO DELEEHDIS—: rJILEY FHFRE
0504 0000 BERALTIFIS—
0601 0001 EXABFERAL IOz ) FEFHEL
0601 0002 SHELERAL IO Y MIERAH
0602 0000 INTGA—EARFELEL
0604 0041 PO~A TSy bEEY BTHERAEL
0604 0042 BYETINATOzY FOBBLRESHNPODORESEZEBATILS
0606 0000 N—KROTF7IZ—IC&BTIERKK
0607 0010 NTA—EDT—L2EINES
0607 0012 T—ARENRE : Y—ERNSFA—LEDRIHNEL
0607 0013 T—AREMNRE : Y—ER/NFA—L2DRIHEL
0609 0011 YIAVTIIANGEWNWAT O MZTFTIER
0609 0030 HESNDIEEZAH
0609 0031 ETRENNTA—ZDENKREL
0609 0032 ETRAEN/NTA—ZDEIDIE L
0800 0020 T—ABREESAGL, FLETIIVS—230TRETEINTVD
0800 0021 A VN—S RO — FEAHTS—
(RS-485 FEIER— ~ AV > H%hEFIZ CANopen A5 SO1, S05, S06 FiAH)
0800 0022 A VN—SEE— FERAATE (GBI, FRAAH, TULIAN HF ON#)
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% 9 E Z0Dfthdd CANopen E{SH#ifE
9.1 HEEEE
9.1 I2ABEIEH— FD CANopen BIEHEEMELRLET,
#£9.1 ABIEH— KD CANopen BISHEEEMIE
15E HR—FRE B

Jarzr4AL - DS 301 Ver. 4.02 #H#L -
— DSP 402 Ver.2.0 Velocity Mode ##L
PDO - R{SPD0, XfSPDO & 378 E1E
- PDODEIY HTEEAHE
SDO - 120 Server SDO #HR— bk E8E
ZTOhY—ER - Network Management (NMT) 9.218

Start_Remote_Node, Stop_Remote_Node, Enter_Pre-Operational,
Reset_Communication, Reset_Node

Heartbeat (Producer & d&U* Consumer)
- Node Guarding
- Emergency (EMCY)

9.2 Zonins—EZR

(1) Ry bT=HTRSAL L (NHT)

DS 301 DRFT—hRIVERELES, BV —ERXREHFOBEERI.2ITRLET,
#9.2 MT4—EXBEHOBEN— FBE

H—ER ZIEROEE "5
Start_Remote_Node Operational KEEIZHITT B Operational tK#& T D& PDO EIEFTHE,
Stop_Remote_Node Stop KREEIZHKITT B, Stop JREE TIEX NNT 4 —E R D #HBEIE T HE,

Enter_Pre-Operational

— Pre-Operational KEEICHITT 5, Pre-Operational K& T (& PDO &S F I
Reset_Communication

Reset_Node ERBEA L REHE /— K 1D, 040-051 DEERMEITS.

CO) NNT I2BS S 2EIE, CHADTYREADI—HF—XT =17 )L $H 5L ME CiA 170 CANopen H#:Z DS 301
ESRBLTCEEL,

(2) Heartbeat, Node Guarding
WERRERADY—ERTT, Eboh—AEFERTIZLEHELET,

L Heartbeat # & U Node Guarding MEE#MAIL, %5 12 Z lHeartbeat #5 & U8 Node Guarding) 8B LT

Y,
I ==
A II '§\

EE Heartbeat, Node Guarding D LNFIADRFE ZHE

CANopen DT /3A R [EHFRE CIEERREADRENEN L L > TULET, AFICLEWVRY, BTSSR
ELTHARBIEHN— FEEDHT CANopen %y b T—V (IR ERE LER A, BRICHET S L28<E
BHLFES,
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(3) Emergency (EMCY)

COY—ERIZEST, KBEHM—FIE, A UN—FICF7S5—LIRELEBT7SI—LNBSEEBMICEELE
Yo RET—FDT7+—T Y FRIUTOELYTY,

COB-1D Byte0 Bytel Byte2 Byte3 Byte4 Byteb Byte6 Byte7

0x80 + Error field Error

/—FKID (L byte) (H byte) register 0 0 0 0 0
Error field: 7 I3—LDABRERT

Error register: 1=735—ALF4Ed, 0=75—L7%4 L, (Index 1001 EEL,)

) TError field] RUTS—LDEMIE, H14E T75—La—F—&| 28BLTIEEL,
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FE10E FIPH B

AETE, FXEEA—FBYR—FT2FTOzI b (=RF54=4) [TOVTHALES, #7029 FEX

ELRTBHEUTOIFEHEOBEHICELTLET,
(1) asa=#—>3>7F0T774L5EE (Index 1000~ 1FFF)

CANopen iBIE £ T/3f RFLBENA TPz Y FEETY . CANopen fE#:E DS 301 THRESNTULET,

() A—hBHETOT 74 ILHEE (Index 2000~5FFF)

BUBRAOF IOz FETT A vN— 2 EI—FOT I ERENFARETT  ERA TV D=0,

i3t CANopen F/34 R L IXE#MENH Y TR A
(3) 1Z#ET/INA R TR0 T 7 4 JLFEHE (Index 6000~ 9FFF)

AVN—L &HEHTB-HODF TSy bETT, COMBEEIE CANopen {14%EF DSP 402 THELLSIATSH

Y, tHEHOTNAREIERESHY FT,

10,1 a2a=45—2av7AIT7AILEROA TSI +
£10. 122324 —>3o 7077/ VEEOA TSz F—EERLET,
FICzHO VT RREZATERLET,

) asaz=4y—varr7arrzANEsE

R/W:

S/R:

R” © SAHH LER

“RWT: BRAHIL - EEAHTRE

“"O” :Z#T< x4 +1010/1011 (Save/Restore) DHERLET,

£10.1 232=4—2307AT7ANEEA TSz -8
oo | s | ATUzo e B F—gm | RM | SR
1000 - Device type 0x10192 UNSIGNED32 R
1001 - Error register 1: Error, 0: No error UNSIGNED8 R
1003 - Pre-defined error field ARRAY -
RELTWRIS—%
0 Number of errors 1: TS5—1{@ 0: =T5—7#HL UNSIGNED8 RW
OELAHBE: T5—MEEYEY )
. REFRIS—OI— FRT
1 Standard error field G E 141 SHE) UNSTGNED32 R
SYNC A v +=— @ COB-1D
1005 COB-I1D SYNC AIERE: 0x080 UNSIGNED32 RW (@]
1008 - | Manufacturer device F84 4% : OPC-COP2 STRING R
1009 - | Manufacturer Hi N—FER—T3y STRING R
version
100A | - | Manufacturer SW YT RA—Uay STRING R
version
. H—T 41 VT ZERLERE (ns)
100C - Guard t UNSIGNED16 RW
ard tine WIE: 0 CRiE) ©
. ) H—T 1 VU BRERE
100D Life time factor MEE: 0 CREME) UNSIGNED8 RW O
EMCY A w+—< D COB-ID
1014 COB-I1D EMCY St UfE: 0x0080 + / — K ID UNSIGNED32 R
- Consumer heartbeat time ARRAY
0 Number of entries R UNSIGNEDS R
1016 o heartbeat | LTLVOrd: EE#RXIZ/ — K ID
1| poneumer ReArEE | Ffiword: Heartbeat BRREIM | UNSIGNEDS2 RW | ©
MEAE: 0 (RENE)
B Producer  heartbeat Heartbeat 4 wt—URIEREH
1017 time WEE: 0 (REME) UNSIGNED16 RW (@)
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Index

(Hex) Sub +I2xH rEWH B T—4HH R/W S/R
- Identity Object RECORD
1018 0 Number of entries YIAUTY I AN UNSIGNEDS8 R
1 Vender 1D Oﬁgg‘}?oéficmc roup) UNSIGNED32 R
- Error behavior RECORD
0 No. of Error Classes 1 BEE UNSIGNED8 R
0: Pre-operational ~&#%
1029 (RIEDIREEN operational DIFE
1 Communication error ?‘t;?f@ﬁ%iﬁ*# UNSIGNED8 RW O
2: Stopped ~EBH
3~127: ¥4
- 1st Receive PDO Communication Parameter RECORD
0 Number of entries YITAUTII A2 UNSIGNEDS R
oo | 1| coBmo ggg ﬂEN(:)' o o UNSIGNED32 | Rw*1 | ©
ZEHXDER
2 Transmission type WIHAE: 255 (ZER) UNSIGNED8 RW (@)
(R1.5 %1188
- 2nd Receive PDO Communication Parameter RECORD
0 Number of entries YIAUTIIADH2 UNSIGNED8 R
1401 1| cos-1p ';;gg {EN?' e UNSIGNED32 | Rw*1 | ©
ZEAXDER
2 Transmission type WHAME: 255 (BIERE) UNSIGNED8 RW (@]
(®1.5 R171388)
- 3rd Receive PDO Communication Parameter RECORD
0 Number of entries YITAUTIIADH2 UNSIGNED8 R
1402 1 COB-1D E_[)Djoikjbs'\%cog;igo L J—ETD UNSIGNED32 RW *1 O
ZIEAXDER
2 Transmission type YEAE: 255 ({8 UNSIGNED8 RW @]
(k7.5 %1.188R)
- 1st Receive PDO Mapping Parameter RECORD
1600 | o | Nmber of mepped BYBTH IOy M40 0~4 | UNSIGNEDS | Ru*1 | O
1~4 PDO mapping entry 1~4 | (7.2, 1.3&%388R ) UNSIGNED32 R *1 O
- 2nd Receive PDO Mapping Parameter RECORD
1601 0 Number of mapped objects | E|YBTA TS H b : 0~4 UNSIGNED8 R *1 (@]
1~4 PDO mapping entry 1~4 | (7.2, 1.3&%388KR ) UNSIGNED32 R *1 O
- 3rd Receive PDO Mapping Parameter RECORD
1602 0 Number of mapped objects | B|Y LB TH TS o b4 UNSIGNED8 R
1~4 PDO mapping entry 1~4 | 0x5E02 Sub 01~04 [CEE UNSIGNED32 R
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Index

(Hex) Sub AITxy bEH B T—HE R/W S/R
- 1st Transmit PDO Communication Parameter RECORD
0 Largest Sub-index &K Sub-index &S :5 UNSIGNED8 R
1| cos-1 ;;g;g" o D UNSIGNED32 | RW*1 | ©
FEEHAX DR
1800 2 Transmission type ¥IEAME: 255 CRAEZ 1) UNSIGNED8 RW O
(%17.5 %1188
3 | Inhibit tine ﬁgg?ﬁzﬂ(fgj :)’r:z) M) UNSIGNED16S | Ry*1 | ©
TE B #A:% E RERR (1ms BA4E)
5 Event timer E{EA 254/255 BFIZH R, UNSIGNED16 RW O
MEHE: 0(FEAMA)
- 2nd Transmit PDO Communication Parameter RECORD -
0 Largest Sub-index &K Sub-index &S5 UNSIGNED8 R
1 COB-1D ;;g;go gxaz)ggofi?— KD UNSIGNED32 R *1 O
REIEAXDER
1801 2 Transmission type FER{E: 255 (HREEZE1E) UNSIGNEDS RW O
(®1.5, %1.738)
3| Inhibit tine %gg?ﬁz‘ﬁ (](g: o B UNSIGNEDIS | RW*1 | ©
TE B A% SRR (Ims BE4D)
5 Event timer E{EA = 264/255 BFIZH R, UNSIGNED16 RW ©)
WHAE: 0(ER)
- 3rd Transmit PDO Communication Parameter RECORD -
0 Largest Sub-index &K Sub-index S :5 UNSIGNED8 R
1| cos-1 1_'_.)[)70 j?ﬂ%?og;égo  —pp | WNSIGNED2 | Ryl | O
EEAX DR
1802 2 Transmission type WHAME: 255 (IRAEZ ML) UNSIGNEDS RW e}
(k1.5 %1.78H)
3 Inhibit time %gg?ﬁzﬂﬁ (1(% (1)22) i) UNSIGNED16 R *1 e}
TE A= SRR (Ims B4I)
5 Event timer EIEA X 254/255 B IZH R UNSIGNED16 RW O
WHE: 0(RER)
- st Transmit PDO Mapping Parameter RECORD -
1A00 0 Number of mapped objects | B|YHBTAH IS o b 0~4 UNSIGNED8 Rw *1 O
1~4 PDO mapping entry 1~4 | ( 7.2, 71.3&%58 ) UNSIGNED32 R *1 O
- 2nd Transmit PDO Mapping Parameter RECORD -
1A01 0 Number of mapped objects | B|YHBTAH TS o b 0~4 UNSIGNED8 Rw *1 O
1~4 PDO mapping entry 1~4 | ( 7.2, 71.3&i%58 ) UNSIGNED32 R *1 (e}
- 3rd Transmit PDO Mapping Parameter RECORD
1A02 0 Number of mapped objects| E|Y B TAH TS =4 b 0~4 UNSIGNED8 R
1~4 PDO mapping entry 1~4 | (7.2, 7.3&%58R ) UNSIGNED32 R
*1 5% PDO AVEEZN (COB-ID @ bit31 # 1 IZLT=1R) BED A, ERAAAREIZHY FET,
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(2) Store / Restore

TROZHEHTHS, “Store” (R7)

« NMT iKEEAN[Pre-operational] MiFH.

Ff=[& “Restore” (TISHHBE~ART) AAEETT,

Index | g +ITH L EH B F—am R/
(Hex)
~ Store parameter settings
(REDREZRET D)
0 Number of entries 3 EE UNSIGNED8 R
1010 | 1 | Store all parameters EET—2ETROBYTY UNSIGNED32 RW
) Store communication save” (1S08859/ character) UNSIGNED32 AW
parameters MSB LSB
3 Store application parameters 0x65, 0x76, 0x61, 0x73 UNSIGNED32 RW
B Restore parameters
(TIHHFE~NRT)
0 | Number of entries 2 EE UNSIGNED8 R
1011 1 Restore defa*u1lt values toall | FET—RIETTROBEYTYT UNSIGNED32 RW
Parameters “load” (1S08859/ character)
2 Restorg default values to MSB LSB UNSIGNED32 RW
communication parameters 0x64h, O0x61, Ox6F, 0x6C

*l AVNR—8F, FLERETHILESHYET (F— b TRE)

L. RREBBZATOY FEITFRESBLTEEW

=

communication parameters

=101 I3Z2a=4—23rTATF7AILBEOF TP Y +o TS/R] BE
application parameters

=10.3 ZETFNARTOT 74 )LFEED S/R] EE
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10.2 EEHETO 77 LEBOF TS +

R10.2ICEXTHETOT7AINEEOA TS ) F—EEZRLET, RNEHOR ITHEE LEA, RV EHEHL -
EAHAEEERLET,
£10.2 EXRBETOTI7ALEF TS b—E
‘“jgi)x sub | ATTTH REH B8 F—aE R/
CANSBIED/INRRF— b
2200 0 Bus state 0 E# . UNSIGNED8 R
1: Bus—off/ Error passive
2 ZDthITS—
CANopen @15 M IR EE
0: CAN K iff
3000 |0 Node state 1 #fes UNSIGNEDS R
2: Stopped
3: Pre-Operational
4: Operational
- Assignment of RPDO No.3 ARRAY -
0 Number of entries | #&R#k 4 UNSIGNED8 R
) PDO No.3 FAZAAMAED— FEIL 1
1 Function codel Fo )L ME: 040 QRIS UNSIGNED16 RW
5E00 ) PDO No.3 FAEAAH#AED— FEIL 2
¥ 2 Function code2 Fo L ME: ofl OREE UNSIGNED16 RW
) PDO No. 3 FAZAAH#EED— FEIL 3
3 Function code3 Fo L ME: 042 OREIE UNSIGNED16 RW
) PDO No.3 FAEAAHAED— FEIL 4
4 Function code4 Fo L ME: 043 ORElE UNSIGNED16 RW
- Assignment of TPDO No.3 ARRAY -
0 Number of entries | #mi%k 4 UNSIGNED8 R
) PDO No.3 A& L#gRE — FEIZ 1
1 Function codel Fo4 L ME: 0d8 OREIE UNSIGNED16
5E01 ) PDO No.3 FAZEH! LiRED — FEIH 2
2 2 Function code2 F oL ME: 040 IEIE UNSIGNED16 RW
) PDO No.3 FAZEH LiRED — FEIL 3
3 Function code3 Fo )L ME: 050 QRIS UNSIGNED16 RW
) PDO No.3 FAZEH LigAEO— FEIL 4
4 Function code4 Fo4 L ME: 051 OREIE UNSIGNED16 RW
- Assignment data of RPDO No.3 ARRAY -
0 Number of entries | #&R#k 4 UNSIGNED8 R
o RPDO No.3 AERAAT—4 1
1 Writing datal oL RE: 0 UNSIGNED16 RW
5E02 EAHT—
2 Writing data 2 R_EDO NO'SFH%&}}T %2 UNSIGNED16 RW
*2 TIAINE: O
. RPDO No.3 AERAAT—% 3
3 Writing data 3 Fo L ME: 0 UNSIGNED16 RW
. RPDO No.3 AERAAT—%4 4
4 Writing data 4 F oL ME: 0 UNSIGNED16 RW
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oo | sb | #FDzoram G F—nE R
- Assignment data of TPDO No.3 ARRAY -
0 Number of entries | #&R%: 4 UNSIGNED8 R
) TPDO No.3 FERHT—4 1
1 Reading data 1 Foo L ME: 0 UNSIGNED16
5E03 ) TPDO No. 3 FAZEHT—%4 2
¥ 2 Reading data 2 oL ME: 0 UNSIGNED16 RW
3 Reading data 3 TEDO No.3 mgfLHjT_g S UNSIGNED16 RW
TI4ILMME: O
) TPDO No. 3 EEHIT—%4 4
4 Reading data 4 5L ME: 0 UNSIGNED16 RW
A UNR—FEEI—F7 IR
5F02 [#Eea— FOIBEAE]
~ 1~ FRENIC' s Index=5FO0O, Sub=xx
5FFF . *1
100 function code 00o: #R(&7.3) UNSIGNED16 RW
*3 xx: HS+
5l EO1— Index 5F05 Sub 02

*

Pre-Operational KREEDEEDH, EIAHARETT
*2 WEEO— FOIEEAREE FTE 7.2 @) A oN\—2H#EE0— F 040~043, 048~051 & & U Index 5E00, 5E01 M
BEAE] EBRBLTIESL,

Index 5E00, BEO1 ICTH#EEO— FEIYETZEET 5L, EENBNA UN—F TR RBEINE

T, RNBEH— FOERBLEEH S U I ResetNode H— E R Z{E% 1% 040~043, 048~051 DE|Y

LTITRYET,

*3 HREO— FIERIIE, RT.3ESELTLEEL, EAUN—S#iEa— FOT—2 7+ —< v FZDULVTIE, RS-485
BEL—Y—XIZaT7LOESET5.2 T—2T7+—3I v bl ZBRBLTIEEL,

=

*4 A N\—ZHEEI— R S01, S05, S06, SO7, S12, S13, S19 (LEROFF ¥ 5 LENI VT EhET,
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10.3 EEF/IRA R TAT 71 IL5EE

RI10.3IFETNARTAT7AVEEOF TSy b—EERLET,

RW: RIFEE LER WEEAAEA RWIEESEEL - ERAAAEEERLET
Map: PDODEIY B TEHEZRLET
“R”: RPDO [ZE| V) &4 Ta[RE “T”: TPDO [ZE| Y L THIAE
S/R: "O" AT x4 +1010/1011 (Store/Restore) DHEERLET,
£10.3 BETNAARTOT7ANATSzH —E
2;2‘3 sub | ATz REH BT F—5% | R | Wep | SR
603F - Error code ?‘ﬁ;ﬂ?{;ﬁ%? ](Hzlz;;@ UNSIGNED16 R T
6040 - Controlword %iﬁfg;ﬂx;_ b I UNSIGNED16 RW R
6041 - Statusword 4“};':“:‘;%2:;7___ b UREER) UNSIGNED16 R T
6042 - vl target velocity EEHES (r/min) INTEGER16 RW R (0]
_ HAEEE=4 (r/min) *3
6043 - vl velocity demand (£ 0 — B B 0 — F 779 (=5 7) INTEGER16 R T
6044 - vl control effort mE INTEGER16 R T
(f V=S H#EEa— F N9 IZRHS)
- vl velocity min max amount ARRAY -
0 Number of entries YIAUTy o REH: 2 UNSIGNEDS R
vl velocity min TRREE (r/min)
ooa6 |1 anourt 1 i m— £ Fl6 (i) | UVSIONEDSZ | RV R O
| velocit wERE (r/min)
2 | o e cothy max (f vR— 2 igaEa— UNSIGNED32 | RW | R | O
F03/A01/b01/r01 I=5fis *T)
vl velocity acceleration *2
- (Delta speed/Delta time THIEERE, A »/\—4Haea— K | RECORD -
S08 (FO7) 1= %t i)
6048 0 Number of entries YITAVTIIRE: 2 UNSIGNED8 R
1 | Delta speed Eﬁ};?n)t”"e &1 oREEME UNSIGNED32 | RW | R | ©
2 Delta time B R (s) UNSIGNED16 RW R (@]
vl velocity deceleration *2
- (Delta speed/Delta time THEIERE. 1 v/ \—2#EEa— K RECORD -
S09 (FO8) 1= ix)
6049 70 Number of entries | %94 v 7w o M 2 UNSIGNEDS | R
1 Delta speed Delta time TOHREFL = (r/min) UNSIGNED32 | RW R e}
2 Delta time B (s) UNSIGNED16 RW R (@]
vl velocity quick stop *2
- (Delta speed/Delta time TRBERE, 1 >/ \—24gea— K | RECORD
H56 1% )
604A 170 [ Number of entries | %94 o7 v o M 2 UNSIGNEDS | R
1 Delta speed Delta time TOREFL = (r/min) UNSIGNED32 | RW R e}
2 Delta time B (s) UNSIGNED16 RW R (@]
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I(Eg‘x*)x sub | ATSH REH e F—am | RM | Mep | SR
_ vl set-point factor *
BEREDNRENER
Highest Sub -index o= -
0 supported YIAUTYIRE: 2 UNSIGNED8 R
604B
1 Numerator -32768 ~ +32767 INTEGER16 RW R (e}
(0 BZEBIEM TRV ERY ET)
A UNR—E ORIEHEED— K
2 Denominator Sub 1: €89, Sub 2: G90 INTEGER16 RW R o
E—21EH
604D - vl pole number (4 onN—4HgEa— K UNSIGNED8 RW R O
PO1/A15/b15/r15 IZ %55 *1)
6060 - Modes of operation DS 402 M E— FER INTEGERS W R
B Modes of operation DS 402 D E— FEFIKAE
6061 display 2=Velocity mode |Z & KEE INTEGERS R T
kL% BRBSfE (1000=100. 0%)
6077 - Torque actual value (A onN—4aHgEa— K UNSIGNED16 R T
MO7[10000= 100. 00%] (= 3HH)’ *5
A ETRBREHE (1000=100. 0%)
6078 - | Current actual value | (1 >/ \—%#EEa—F UNSIGNED16 R T
M11[10000=100. 00%] (= %{F5) *5

* E—ABURRICKY, ®IET I UNR\—aEa— FABBMICOIYBRDY T,
L) =—42RIZOVTIE, 1 VA—SBEHAEZBD TAI—F, ba—F, ra—F] #3BLT AL,

*2 fNEE (6048) - IR (6049) - RIFHEE (604A) [CDOWVTOEFEFEILUTOEY TT
- [Delta speed]id. TR ONBFIZ[Delta time] & [BEtRea— FINDBEHINET
- [BEEMAED— F1IE, #EED— FIYITNISH LA UNR— 2 KKBITRESNDISENHY FT.
- [Delta timelld, 1010h (Store) THRESINTUVNERHET—2NERSIIET
- [Delta time] MRFESNTLEWMES(E, WHED 10D TEEXMMBLET
CLUTOBAE, FAE—42IEL=REEZ Delta speed] [Delta time] ITEBRET IHENHY ET
Case 1) WRAE—2ELEELHE
Case 2) E—4BHELEELHE
Case 3) RAHNAKRBEZEELI-HE
3 HEET— F 279 IZIERGOMETIE, 6044 ERLISHYET
*4 HEEO— K C89 / C90 (TIEXIIGDHEFETD 604B (C &k B fR%(L, 6042, 6043, 6044 DAIZEIENRMEINET,
*5 A UN—SWEEI—RFECAINA TS Y b TF—E2 TR, BEEISEVLHYET,
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% 11 &= CANopen BIETD A Vi —4 DEIE

AETIL CANopen BIEZFERA L TA v/N\—2 %8 T DIHSICOVTHRALET,
A V=B EBET DHEICERD 2 283HYFET,

1. CANopen ® K54 7 FB T 74 )L (DSP 402) (=& %5&Edx

2. 4 N—BEED— K S06 2 & 53E#R

11.1 CANopen @ K54 TFA T 7 A )L (DSP 402) (=& %iEEg
(1) BE#EAIT>zY +—K

oo s [ #Tvzo raw BT F—5@ |72
6040 - Controlword AT— b U DREBBHIE UNSIGNED16 RW
6041 - Statusword BHEQDKEEZRRLET. UNSIGNED16 R
6042 - vl target velocity FEEHRS (r/min) INTEGER16 RW
6044 - vl control effort HAEREE=S (r/min) INTEGER16 R

ey IN—3Z DEERIZFE L TIE, Controlword &IREESH RIBFICIE(ERIAELL PDO No. 2 Z(EATHLE
FTY, (PDODEIY BTHIHAEDIHE)

() EEAFTCzY FOBHA

m Controlword

bit7 bit6 bitd bit4 bit3 bit2 bitl bit0
Fault 0 0 0 Enabl_e Quick Enable Switch on
reset operation stop voltage
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
X4 X3 X2 X1 Reverse 0 0 Halt
bit0~3 RT RV UOREEBIRE, D111 B8,
bit7 Fault reset : OMS1ICERETEHELET, 75—LZxUEY L,
bit8 Halt L= U= OEAEEZE 0 r/min ZEE,
bit11 Reverse T BEEAEERE, 0=1F%, 1=
bit12~15 L TR IILAREF X1~X4, 0=0FF, 1=0N

33



m Statusword

bit7 bit6 bith bit4 bit3 bit2 bitl bit0
Warnin Switch on Quick Voltage Fault Operation Switched Ready to
& disabled stop enabled enabled On switch on
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
Direction Internal Target
of 0 0 0 limit & Remote 0
. . reached
rotation active
bit0~2, 5, 6 L RT— R UOKERTR, B11.1 88,
bit3 Fault Cl=RYwy T
bit4 Voltage enabled © 1=FE[E ON ch
bit7 Warning LOREA, 0EE.
bit9 Remote : 1=CANopen ZHDEREES - BEIESOVTIHLLEL,
bit10 Target reached =R EREICELE,

bit11 Internal limit active : 1= kILYHIR, BEFIRZE = (EEFHIBEA ON,
bit15 Direction of rotation : O=IFERFE/=(XfFiL, 1=z

m vl target velocity
r/min B CEREERSETVET,  REEE : -32768 r/min~32767 r/min

m vl control effort

RAOHNEEZE r/min BETRRLEY, HAFEE : -32768 r/min~32767 r/min

@ RTF—b2y

AUN—FEBESEDH120IZIE, DSP 402 THRESNIZRT— TPy (REEBR) ZEELET. XT7—
k< S U DIREEBFE(E Controlword (Kd @) CTW) IZ& Y FTLY, JREEDE =4 (% Statusword (R STW) 2Kk Y
TUET, BITIZRT—T2 Yy, RILTIZBKEEBEOA V-2 ~ADESNEERLET,

Ty BT HORES “Operation enabled” BB S HZ & TS UN—2LBERELLYET,
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pe=

CTWEEUSTWD LI/ MER

D7 — bR LRBEDLS . R | FTRTOREN S
| B, ! ! _
i 1:True, 0 : False, x : Don’t care | 13 75—LEE
1. Not Ready to switch on 7.Fault reaction active
STW = x00x 0000 STW = xOxx 1111
I Uy TR 14 QHIAER () v
HERIHAETET 1 or
CTW = 1xxx xxxx 8. Fault
415 1
2. Switch on disabled STW = x00x 1000
STW = x10x 0000
9 CTW=0xxx 0000

| f CTW=0xxx xx0x
CTW=0xxx x110 2 7

or
v | cTW=0xxx x0xx
3. Ready to switch on CTH=0xxx xx0x
» 10 or
STW = x01x 0001 CTW=0xxx XxOxx
H BT
CTW=0xxx x111 3 6 CTW=0xxx 0110 or

GCTW = Oxxx x00x

4. Switched on

8 CTW=0xxx x110

STW = x01x 0011

RS
CTW=0xxx 1111 4 5 CTW=0xxx 0111
CTW=0xxx x01x

5. Operation enabled 6. Quick stop active

— > STW = x00x 0111

STW = x01x 0111

H11.1 RF—Fk7Y

R11.1 RTF—FI I UDOEBREE A VN—2 DREDOHE

AKFE No. & A V=5 OIREE

1 Not Ready to switch on CANopen S&1E H— FD#H L+

2 Switch on disabled A VIN—3 T 5 — LERRIKEE

3 Ready to switch on A D IN—5 H TR

4 Switched on A VN—5ZIEKEE (GBERIES OFF)

5 Operation enabled A VN—5Eeh (BEiEw ON)

6 Quick stop active A vnN—42aZikd (Index 604A TEE L f=B5R)
7 Fault reaction active 75— LRl

8 Fault A=A K1)y Trh
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@ EEH

LITIZDSP 402 DR T— hI L UKL TA N\ —2 2BET 25E0EROEEAERLET,
No.2 ZEERL TITLET . T, UTORBEFHRELTULET,

- ANR—=8 (KBEEH—F) O/ —FID (£ /=5 HEET— F 031) =1
- 3%{SPDO No.1 & & U No. 3 [FEER,

2FY

Index 1800 Sub 1=0x80000181,

- ZOfth CANopen DA TPy MMELTT I+ +
- A UN—S B0 — Fy98=3

PDO No.2 DT+ —< v MEILTDEBY TT,
B Z{EPD0 (RRE—A 2N—43)
COB-1D ByteO Bytel Byte2 Byte3
0x301 Controlword vl_target_velocity
(L byte) (H byte) (L byte) (H byte)
W EEPDO (V=2 —->TR4E)
COB-ID ByteO Bytel Byte2 Byte3
0x281 Statusword vl_control_effort
(L byte) (H byte) (L byte) (H byte)

Index 1802 Sub 1=0x80000381

tBAI% PDO

1) TXah 50 Start_Remote_Node H—ERX #5259 5L, A /\—% (& Operational KEE (GBIEH— FLED
RUN LED A3k 4T) 1<#4T L PDOEIEA AIREL 4 Y £9, Operational HKEEFEAT & RIEF(IZiE(S PDO No. 2 AYLL
TOHE%E LET, Statusword (Byte0, 1) DTFHI/NA =50 (FRT—hrILUMNRKE2THHIZEEZRLT

2)

WEJS

%18 PDO

GOB-1D

Byte0

Bytel

Byte2

Byte3

(L vN—8->32%)

0x281

50

02

00

00

CCTHRE2HSRE I ICHBITSETHET, Controlword(Byted, NICLLTOT—2EREELET,

{5 PDO

COB-1D

ByteO

Bytel

Byte2

Byte3

(RRE—=A R—4)

0x301

06

00

00

00

FERICEYEEPDO (FUTDRZEE LET, Statusword(Byte0, 1) DFHI/NA =31 [FREI THD L%

RLTWLWET,
%{E PDO COB-1D Byte0 Bytel Byte2 Byte3
(CA S T )] 0x281 31 i 02 00 i 00
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DINTIKEE 3 M SIREE 4 ([CFEITSEE T, Controlword (Byteld, DICATOT—42%EZEELET,

1= PDO COB-ID Byte0 Bytel Byte2 Byte3

(®zA—-4vn—48) | ox301 07 1 00 0 1 00

LRIZKYEE PO IELLTOREE LET, Statusword Byte0, 1) DT/ N4 +=33 [FKE4THEZ L %
RLTULEY,

1%15 PDO COB-ID Byte0 Bytel Byte2 Byte3

COAE B ) 0x281 33

02 0 00

KEE 4 D SIKRE b ~DHEAT (EEREERIER) LEERSETVET . EEIESIE v _target_velocity (Byte2,
3) (2 1800r/min (=0x0708) # AHA L FEJ,

515 PDO C0B-ID Byte0 Bytel Byte2 Byte3

(RRE—>A 2N—4) 0x301 OF | 00 08 | 07

ERIZEY A U\ —2 (HBERIREE LAY 1800r /min ~DINEZEBIA LE S, Statusword (ByteO, 1) DTF4I/N
A b=37FRES THE I LERLTWVWET, FMEPIEAFEEE=4 vl_control_effort (Byte2, 3)
DIENLEET B8, 4 VN—FIEUTOT—2 2 REZEFT THREMICEELET.

%15 PDO COB-ID Byte0 Bytel Byte2 Byte3

CPNEr BT 0x281 37 102 Bk

A VN—FEEFILSEH=HICIE, KESMREBIABRIEET,

545 PDO COB-ID Byte0 Bytel Byte2 Byte3

(x4 2i—4) | ox3o1 07 1 00 8 107

FRIZEY A oN—RIFFIEIREEL A Y £F, Statusword (Byte0, 1) DT/ N1 =33 (ZRKEE4 THBZ &
ZFRLTVWET, FHEEDELHAEEE=S vl_control_effort Byte2, 3) DEALEHNT 51=8, 1 /N
— A EUTOTF—2 2FLF THEMICEELET,

%15 PDO COB-ID Byte0 Bytel Byte2 Byte3

L vnN—=8->324) 0x281 33 | 02 Hok i Hok
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1.2 A w3—4 k0 — K S06 IZ &k 5 &ix
T E FE S06IC&BEERIEREBMT H12DIZIE, UTOFRETRTHELTIENARETT,
- Z{EPDO No. 1, 2 ASEIZ&ESh,
2FEUY Index 1400 Sub1=0x80000xxx A D Index 1401 Sub1=0x80000xxx
- DSP 402 RF—hrI L UMNKE2THDZ L,
- AUN—FHEEO— R yI8=2HB I3 THB_ &,

() BEFIOzy K

I(Egj)x S(::X) FITS1H FEF B F_am FHER
5F02 07 A UN\—A #Eea— K S06 BELHES G UNSIGNED16 RW

5F03 OF A N—FEea— F M4 BELIREEE =4 UNSIGNED16 R

5F02 06 A V\—Z e — K S05 R %45 (0.01Hz Bfx) INTEGER16 RW

5F02 14 A VN—L#Eea— F S19 FER#IES (rpm B{L) INTEGER16 RW

5F03 0A A UN—A HEEa— F M09 HAHRKEHE=4 (0.01Hz BfL) INTEGER16 R

5F03 50 A VN—FEEa— F M9 HARRHBE=42 (rpm Bif) INTEGER16 R

T S06 12k DA 2 /\—HBETIEDSP 402 R7— b UIZRWVERA, LIzA-T, Statusword [&
T AN OREERLELADT, KbYICMAZFERALTIESL,

@ S06 = & %5&#xi, PDO No.3 &Y 5 &EFRITI ., PDO No. 3 [2DLVTIE, E£T7E IPD0 FA ko
L] #BSBLTLIEZSLY,

(2) BBEA T Y OB
B M UN—2BEEARKEED— F S06

bit? bit6 bith bit4 bit3 bit2 bitl bit0
X6 X5 X4 X3 X2 X1 REV FWD

bit1s bit14 bit13 bit12 bit11 bit10 bit9 bit8
RST XR XF 0 0 X9 X8 X7

bit0 FWD o 1=IEES

bitl REV D 1=#ERES

bit2~10 X1~X9 : @EFIEA AIHF X1~X9) X

bit13,14 XF,XR : @B{EFI{EHA AiHF XF (FWD) imF, XR(REV) &+
bit15 RST © 01T Ry TIREERRRR

XA VN—=R &> THFHNERBY FT,
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B A N— 2 BIEEMABEET— M4

bit7 bit6 bitd bit4 bit3 bit2 bitl bit0
VL L NUV BRK INT EXT REV FIiD
bitl5 bitl4 bitl3 bit12 bit11 bit10 bit9 bits
BUSY 0 0 RL ALM DEC ACC 1L

bit0 FWD . 1=zt

bitl REV D 1=jigEeh

bit2 EXT L I=EREESR E LT RS

bit3 INT D l=A v — AN

bit4 BRK D 1=#IBh

bit5 NUV D \=EFRRRL

bit6 TL D= FLY HIRS

bit7 VL C =BEHR+

bit8 IL D I=BERHIRT

bit9 ACC D =&

bit10 DEC D =gEsh

bit11 ALM D 1=—$HT75—4

bit12 RL D =EEEY

bit15 BUSY © O 1=#EEa— FERAHT

B A N—2 BIEFEMABEEED— K S05
0.01Hz B CRIRMIBRZTVVEY, REEE : -327. 68 Hz~327.67 Hz

B A UN—SBEERAEEED— K M09
BEOENEKHZE 0.01Hz BEITRRLET, AR : -327.68 Hz~327.67 Hz

B A UN—RBEEAKEED— F M9
BEQENBERHE romBETRRALET, HAHE : -32768 rpm~32767 rpm

39



() EfEH
LITIZ S06 2> TA v/\—42 &8 T 2158 DERBEOBERNERLET, AL, PDO No.3 ZEMA L THTLY
T, TOH, LUTOREEFHRE LTOET,

- A UR—% (KBEA—F) O/ —KID (031) =1

- PDO No.3 DEIY LT IX

040=0206 (EAAHEEED— I 1=506) 048=030E (Ftii L#EED— F 1=M14)
041=0205 (EAHHEET— K 2=505) 049=0309 (St L#AED — F 2=M09)
042=0000 (BAAHMRED—F 3=%L) 050=0000 (Feth L#REa— K 3=4#&L)
043=0000 (BAHHRET— K 4=%]L) 051=0000 (Feth LigrEa— K 4=4&L)

~ Z{EPDO No.1 & KU No. 2 [£FESN

D% Y Index 1400 Sub 1=0x80000201, Index 1401 Sub 1=0x80000301
- ZE{EPDO No. 1 XU No. 2 (FEEH.

D% Index 1800 Sub 1=0x80000181, Index 1801 Sub 1=x80000281
- ZOfth CANopen DA TP 9 RFETT 74+
- A UN—32#EED— K y98=3

LRDOEIYETETS7PO No.3DTA—Tw FELUTDEEY TT,
B ZEP0 (RRE—A /N —43)

COB-1D Byte0 Bytel Byte2 Byte3 Byted Byteb Byte6 Byte7
0x401 S06 S05 FYHT BYHT
(L byte) (H byte) |(L byte) (H byte) &L =L

W EEPDO (f /N —A—>TRH)

COB-1D Byte0 Bytel Byte2 Byte3 Byte4 Byteb Byte6 Byte7
0x381 M14 M09 BYHT BYHT
(L byte) (H byte) |(L byte) (H byte) mL L
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1) TRXEHh 50 Start_Remote_Node H+—E X #3159 % & Operational KA (RUNLED A%k s4T) (Z#54T7 L PDO

BIENEREL A Y ET, Operational IKREFEIT & EBEIZE(E PDO No. 3 AALUTDHEE LET,

#{E PDO
L VN—8—>TR4H)

2) EEIETE L TS06=1 (FWD=1), RIRHIES & LT S05=50. 00Hz (=0x1388) &*IET HIHATY

215 PDO

(RRE—>A VR—4)

ERIZEY A =5 IFE

%18 PDO
(A o"—58—>TR4A)

COB-1D

Byte0

Bytel

Byte2

Byte3

Byted~7

0x381

28

» 10

00

00

00000000

COB-1D

Byte0

Bytel

Byte2

Byte3

Byted~7

0x401

01

00

88

13

00000000

RV ES, EEFZELEEOXEPOFUTELRY ET,

3) BT BHEEE S06=0 (FWD=0) #ZEELFET,

5218 PDO
(RRB—>A vN—43)

%45 PDO
A onN—=8->324)

4) HEREERT BIHA(L S06=2 REV=1) #HELFT,

5{S PDO

(RRE—>A VR—4)

COB-ID Byte0 Bytel Byte2 Byte3 Byte4~7
0x381 2110 8 1 13 00000000
COB-ID Byte0 Bytel Byte2 Byte3 Byte4~17
0x401 00 ' 00 8 1 13 00000000
FWD $54% OFF 2k U o /3 —2 (FiBERR, L%, FEEPDOXLLTOREELET,
COB-1ID Byte0 Bytel Byte2 Byte3 Byted~17
0x381 28 v 10 00 . 00 00000000
COB-ID Byte0 Bytel Byte2 Byte3 Byte4~17
0x401 02 1+ 00 88 1 13 00000000

EEIZ&Y,

%4 PDO
(A oR—48—>TR4A)

A UN—Z [EHERBEIRE LAY FT, FEEEELL:

BORERFLUTTY,

COB-1D

Byte0

Bytel

Byte2

Byte3

Byted~17

0x381

22

10

00000000
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%5 12 E Heartbeat & U Node Guarding
Heartbeat & & U Node Guarding [(EMHRBRHANDY—ER T, Eboh—H%FRAT I EEHELET,

N Xz
ANFE
EE Heartbeat, Node Guarding DL \FhhDFERAZEHEE
CANopen D 7 /34 RIET 74 )L MKEETIXMRBREADRENENE L >TVET, HRITHELLZVRY,
WHEMNFE L THABIEN— FEEHT= CANopen v kI —V (LR ERE LELA. AMHRET I &
=B PEOLET,

12.1 Heartbeat

Heartbeat &, #§E L=/ — KO LDIESHFERIT 52 &2k Y CANopen v b T—4 DWFHRRHE TS HET
ED

L Heartbeat MEMABNMEIZDLVTIZ, CANopen {E4%Z DS 301 #8HBL T &L,

= Heartbeat & Node Guarding (FRIBHERZILTY ., REER LI=H&E, EHIC CANopen Wikt T
™ &Ft A, Heartbeat AT 154, Node Guarding ZFEE, D% Y Index 1006=0 7D Index
1000=0 & LTSN (12.2I5ESH]),

() EEFITSzH +—E

I(E‘gj)x sub | ATTH REH | BE F—5E 7oA
- Consumer heartbeat time ARRAY
0 Number of entries 307 S| UNSIGNED8 R
1016 L4 word: BEfRXEKR/ — K ID
1 Gonsumer Tz word: Heartbeat B5#REM UNSIGNED32 | RW
heartbeat time N e
T4 MED 0 (REME)
_ Producer Heartbeat *w+— TR {ERHA
1017 heartbeat time T4 ME: 0 (FEME) UNSTGNEDT6 R

(2) Consumer heartbeat time
#6§% L1=/ — K ID(Heartbeat producer) i, 5@ Heartbeat E8A', RELFE-HERTREINTLIHNEEEL
Fd, 74—y MIUTDLEBYTT, BEHREMZEZ TH Heartbeat E5EZETE X LMESIE, CANopen
BHEMFEE LIz LET,

L CANopen M St B DENMEIZDULNTIL, 5 13 Z TCANopen Ry I — Y MR OB 3B LT
EEW,

ByteO Bytel Byte2 Byte3 Byte4 ‘ Byteb ‘ Byte6 ‘ Byte7

0000 ERNER/ —FID Heartbeat BE%RE¥RE (ms)

(3) Producer heartbeat time

% L =F8Fm (Ims B41) T Heartbeat E5 % BENEIE LHEITET . D Heartbeat 55 %t/ — K (Heartbeat
consumer) NERLET,
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12.2 Node Guarding

Node Guarding [(FX R A NS ERMTEESNEIN—T« VJVESEERT 5 L1k Y CANopen DEFIRIRE &
To5tsTY,

L) Node Guarding ME#IENEIZDULNTIE, CANopen {E#£Z DS 301 #8HB LT &L,

F a5 Heartbeat & Node Guarding R FEAZIETY, REEERLSEE, EFIC CANopen gk T
™ EFE B ANode Guarding #EFAT B5& (%, Heartbeat # REE, DFE Y Index 1016=0A D Index 1017
=0, LTLESWA2.1IEEZS]E),

) BEAITCzH K

‘(;gi; S| ATTIH REH G L F—a" | FoER
B . H—T 1 VT ZERHYPHRE (ms)

100C Guard time Zop L ME 0 CREME) UNSIGNED16 | RW
B . ) H—T 1 VU BRIRE

100D Life time factor Fo4LRE 0 REME) UNSIGNED8 RW

(2) Guard time & U Life time factor
RRAEAMBLOM Guarding (EEDZEMRBERELF T REL-RERHEEEBA TH Guarding 52 RIETENR
LMEE (& CANopen B#R NS LT L HIBT L F T
ZEMBRIELTOXTHRELET,
Guarding Z{ERAFE (ms) =Guard time(ms) x Life time factor
5 :  Guard time=100ms, Life time factor=>5 DHE,
Guarding Z{EREIE=100ms x 5=500ms

] CANopen B S EBDBIEIZDULNTIL, %5 13 2 TCANopen R k7 —24 BHSHRHBOEE] 288 LTI
EEL,
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% 13 E CANopen &y b7 —4 @R DB E

RBIEH— FACANopen Ry D —J MR & LB EIEIE, LITOBET 54 T2y FRUA 3—4
WEEO—FTRELET,

MEBT24FITPzH b, #EEa—F

CANopen object HeRE -
No Index (Hex) a—FK A
_ M 4R AR HH B D BIVEE IR
[ BIETS—HRE LI E SOBEERE,
> | 1029 sub 1 T [ BBRIS-—REIBONT 27— B,
BIETS—ARELEZD NN RKEEBELRTE
; _ 2o | TI—REBODIE, ({1 —58)
' BIETS—ARELIEZDEEEHRE.
4 _ Ha1 BIERIR, (f >/3—4 1)
BEREORNRLELDIS—BEEETE.

T& 13.1125R9 6007 SREMEICHREL, TREFHEHICRY FT—UBREFIHLET,
Casel : Heartbeat, £7=(d Node Guarding [Z& - THHRARH S hi-154
Case2 : Bus-off &#xo1=15A
Case3 : NMT 4REEAZE{L L1154 ( Operational — iDIREE ) *6007h=-1,-2, -3, -5 DEEHD

£13.1 ATSTH k6007 DRFEICE DAY FT— Wik
6007 (Hex) Casel Case? Case3 B
0(0000) T par
1(0001) A B [BNEF T 5—]
~1 (FFFF) A% | &% | AW | LrSbUvTL mETU—52 W
2(0002) a0 "% [7—5>4% Disable Voltage ]
-2 (FFFE) A% " A% | CTW=Disable voltage [5-5 +YwThiL ]
3(0003) A% AR [RUBEES ‘Quick stop” ]
-3 (FFFD) LB a5 A% | CTW= Quick stop [£-5 +UwT#L ]
-4 (FFFC) ' | ' [A—h—FFE T5—8] ®
-5 (FFFB) A A a5 (FMIlE £ 13.3 38)

T OAAHRES— R8I & o TIES] #BMMICH Y STHBEE, T5—12R5T kY wITHLE
T A

L Heartbeat, Node Guarding ME#ll%, % 12 “Heartbeat #&Uf Node Guarding” 5B L TL &L,

L BETS—ARELEBE, BEHN—FLO LD AU Sr—SFIS5—REBLEAYET, HMITE 2 Z,
2.3 "LED A VP —2"EBBLTIEZEL,

Table 13.2 A#T2x ¥ b 1029 BFEICL DTS5 —FKEKRD T REER

e NNT 4k 03B 5 % Remarks
0 Pre-operational (ZRTED NMT 4KEEA\ Operational DIBEDH)
1 (no change) NMT tREEM 58 L 7Ly
2 Stopped AT—FIPUE.1288) & CIW At Sh D

S 007=4/5 BT 1029 DREA I UADBHS, TI—MEOHISEEIES & EHESILEM 7
SES S
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T 13.3

TH81 &2k IBEIZDULNVT

A UN—FHEED— FH81]1IC& o T, Wi [Erb] =& &IRICEIY A THGEEOEIEERLET,

#=13.3 CANopen v kD — 4 BRiREED A > /\— 4 DEIE
027 028 2y RIT—O WD A U N—2 DEE H81 &k fE
0, o
4 my | BT U—S UL, ALYy, BNBs L -AL Fom (RUwTHEL)
1 0.0 ~| 028 TIRE L-BMRBH®K I Y-S5 &Lk, £-5 | 028 BREFEAE, [ -4 K& (b
60.0s| UV, )y FizL)
_| 028 THEE LEBRNICS o A— A NTF— 2 5Z | | O e
2| S0 i| ELEBE BEIS—EmmT s, 50 L7 | X BHBEARLT LA =R
: FEISTU—S o8Ik, S5 RY v T,
3,13 s | BEIS—%#E6L REOBRRKEEHIET 5. | o O g
~15 D (-5 FYwTHL) Bk, bYYT, LA L
10 |\ | AEEERLE®, Bk, S5 Uy, BB [ -4 R GRUERBLE LAY
" 0.0 ~ | 028 THEE L1-BERAIBBIL, FiEfiL, ® 028 BERIIRBIL, [ - R
60.0 s| fEibk, S5 RUw T, GRERELE LAY
| 028 TiEE LEBRANISS L A—ENTF—4 ER Sl O ==
12| S0 ELEBE, EETS—emmT s, 54 a7y | CEMAREARLT LA 5
: FMEICEERLE®, S-5rYy T, IS

* RUERRE, A DN—SEEO— R[FOSI THRELEY

(2) CANopen v k7 —4 Hi#Rh & DEIT
CANopen v kT —J EiigD S DEI/BL—47 L RABIETRDEY TT,
Reset node] a< > F#ZEEL, BHRTLIAZLHYET,

C

(8130h)

D

1=

1), -4(-5) ¥

v

IS—RESIHRE ?

( object 6007h )
)N

To—ty |
( STW-BIt11 ON )

CAN ¥ 252 —DEF

Yty h TI—a—F
( object 1003h-Sub0 = 0 )

v
NMT O3B 7535 72 147

( object 1029h )

NMT X7— k%
[Operational]lz

Guarding/Heartbeat

v

-

#®T

R B s R ‘/////////




$U4E 75—La—F-EK
A V=S KGEH Ry T UBDF 5—La— F% CANopen 1B THAH T HEICIERD 2 2B Y FT.

1. CANopen THE®D 7S5 —La— K%, Index 1003 Sub 1 Standard error field E#=I& Index 603F Error code
MNoERAHT
BE. T3 —LEERIZIE, ENCY A v t—TH CANopen YT R A IZEHEMIIZIEMM SN (9.2Q)B8B), 75—
Ls3— K#AY Index 1003 Sub 1 Standard error field & & U Index 603F Error code [CE2ZFAFNFET, f=
2L, ENMCY A v E—PIERFINFERFANDT, B THRAET ZLETEEEA,

2. A N—FEEa—F N6, M7, M8HLUMIT, 75—LIa—FEHEAHAET (&FH75—4L, 1HE 2
BERB LV IEFOT 5 —LT—F)

RUNZFS—La—F—EZRLZET,

141 753—La—F-%&

Error field NE 7o5—La—F
(hex) M16~M19)
0000 FI—LHL - 0

E—HERTT— Erl 43
LAF1—RERHER ~bH n
1000 75 R BRI R SR F 2 ELA 72
O—FE)LEE Lo 74
BEFR (MNEH) =i 1
2310 BEFR (RET) ale 2
BER (—ERP, FEIELH) ol 7 3
2330 Hhig EF 5
3130 AFIRHAE Lo 1
3140 BRAKUEE F£E 12
BEE (IEH) ol 6
3210 BEE (BED) olid 7
BEE (—EERP, F(EFELEd) L7 8
3220 RREE L 10
3221 TREEHT—4242—JI5— ErF 51
3300 AR S 46
4110 A UR— S BEH ol 25
AENT 4 omEk o/ 17
010 A N—Z2 RINE :«/—/_-z' 19
FEEEMER 5 70
HIEHIE AR INER i 22
E—41R# (PTCINTC 4—32%) o 20
-4 1:88% ol 23
4310 E—4 2BEH L 24
E—4% 3BEH ol 7 44
5 4 BRA ol 45
5110 NYTYRE Liob 250
5210 ADaIVNR—48E £Erg 39
CPU T5— Erd 33
5220 -
N—FYI7IS5— E-H 54
5400 HE LS UURAERS e 59
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Ema:ei)leld wE 7(7M16~L:r;:9) "
5430 42— T EABRES ELF 57
5440 FERREE FaF 16

Pa—h—FIrEE 50 73

5450 Ea—XWr Fus 14
DC £ a1—XW ol F 15

5453 AC £ 1 —XBf ACE 13
5500 AEYIT— £t 31
HESEHRER oL 251

6320 HREIAZXAD Y I RE ELL 65
ISR — FiREE Lo 253

7110 BHIL—F8E el 60
7120 RitBt o9 ITS5— Erl 50
it A Erd 42

1200 Fa—=2JI5— Em7 37
EFRANBERIEH LoF 58

NTC #— I R Z Bfi#g i 29

PID §lfi 1 7« — F/3w o EERE A 66

1300 PID#l#12 7 4 — K/\w 7 BEKRH AL 67
SERPID1 74 — KNy I BERH AL 91

SMERPID2 74 — R/ Y BERE Flib 92

SMEBPID3 T4 — RNy U BEBRH AL 93

7301 PG B = 28
7310 BEE RE a5 21
7500 USBEETS— Erw 68
AT avdBlErs— ErH 34

7510 RS-485 EET S5 — (GBIER—F1) Erd 38
(BIER—F2) EFF 53

7520 BYFRFIVBELIS— Erd 32
8100 CANopen T5— £Ers 35
8400 BET—H (EERZBX) Ere 47
8500 BHETS— Ero 56
8600 MEREEX = 52
BKRE o 81
EHAEEERRE ol 82

8A00 KKEFRE Fiol 83
T 150 7B LE AR 5 i =] 84

T4 EFFYEE Fol. 85

9000 NERT 5 — L o 18
B EeR Fod 252

F004 BEFIE R Erf 36
FF00 TR Err 254

@‘ CHIADA oN—212& 2T, BHTBT7I—LRBEGYVETS,
T I —LABEOFEMIE, SFAOA A2 ORIRHRAZEESE LI,
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TRIZ, CANOpen BISIZHBT SIS —a—FRLFET,

Error

; o~ —La—F
Z‘}:;’ ne& 73#16~M19) "
8110 CAN —/"—5 > -

8120 CAN/NXRF— b Error passive JKEE -
8130 Life guard T5—, F7=zI Heartbeet TS5 — -
8140 CAN /SR RF— bk Bus-off A S[EIE -
8150 1%{5 COB-1D M E % -
8200 Jarals— -
8210 T—2RIF—I2& % PD0 METRTA -
8220 PDO Ei2iE -
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% 15 & ZOMFERR
DTFIAEED — FERBO T OB ENRLET,

(1) $%{SPDO No.2 & No.3 #[RIBFIC Transmission type 255 (F—4 ZiLEEREIEE) (THREL, A2 Inhibit
time=0 DRETHEAT HDIEBWFTLEE L, T—FEILDHEEICLY, CANopen DEIE +T T 1 v I HitE
KLTLEL, REOBENREBHELLEIBNANHY ET ., ELLMDREEHEEETIFT (Inhibit time
EREDICHRET S, SYyncEFE2HEMATHH) FALTIEEL,

(2) KBEA—FDIAIDHREE Ins TS, LEN>TEAIEREDTESF TV ML, HFRE
FYMNSHEERE LSS, BEVEORWELGYET. HIZE 20 Ims Z5RE LEHEE 21ns V&
BYFES,

(3) CANopen BEMSOEMELTI=A— FFa—=2F (£ V=2 HEET— F P04, A18, b18 H B MF r18 12FA
#) EFELIZWNEEIE, ZThZThDAS N—2EEEI—FIC0ZERAL TS,

4 RLRPDOIZ, A—DF TPy bEFYETRLES, REDT—INARBRENES,
{5) CTW(6040) %, RPDO1 (= 4 D&ERIZEIY L THIBE,

CTW(6040) CTW(6040) CTW(6040) CTW(6040)
RPDO1 E:3)] 3] E:3)] A%

o1
=

TPDO [Z& 1+ % 76043" & "6044" DEFEIZ DN T
o AUN—EDT—REIERR—) VT LRBRT %5 BEORKEIRIESAELA
® HEED— FZ1YISRMESDOHIET CRIADIES, 60431376044 ER—IZiRY ET

6 ATy k 1010 TRELI=T—2 %, 41 oN\—4hoifiits A%
TEDOFIEIZHEL, 2y FARLEFALTRELTCEEN

1. HaEa— F[033][034] % “0” ITERELET
2 HaEa— F[033]1% “254" ICERELEFT
3. HaEa— F[o34]1% “100" [SERELET
4 HRED — F[033]1A% 0" (L2 BB LR L TLZEL,
(ELWFIEDHE, BIEA—FIX[033]% 0" ICEERLET)
ERHG5EEFFIETIASPYELTLEZL

BE, #eEa—K[033][034]% 0" ICRELFT

6. AVN—EDEREANGEE LTS
X%, CANopen MY R %A —m 5 [Reset node] aX Y REZELTLESLY

49




%16 =
16.1 —#ttHk

KBEA—FBHOAUN\—2DOFERAREEZR 16,1 ITRLET, RHEOGVERIZOWTIE, 4 U/\—2 KK

DERRIZELFET,

£16.1 A UN—2ERRE

EHH a3

5T BR

EEEBRE 5~05% (#EELALI &)

FHES B, EHFAX BEMHX, @TBEAR, F#4ILIR N AR, KEH
RN &, GEEE 2 (IEC60664-1)) (¥
EARHEYEERTLAWI &, (4ERT0.01 mg/cm’ LLTF)
BHTBELLICKIEESELGNI L,

Z£5 1,000m LLF

SE 86~106 kPa

(3 ABLEYKEFVLERGEAN I« VOBFEFYHNELIREICHEAMILGEVTLEEN, COLSTRIRTESHE,
RBEGENALBVGHIEBRITIEZAFFTIEZELL,

16.2 CANopen {t#%

AFEIEHN— FD CANopen 1#k% R 16. 2 IR LE T, SBED AL WVIBEEIZ DL TIE, CANopen DILHRIZEL F T,

% 16.2  CANopen {1#%

A % &%

L2bEd ] CAN (1S011898)

/—F1ID 1~1217 A N—FHEET— F 031 THRE
R—L—+h 20k, 50k, 125k, 250k, 500k, 800k, 1Mbit/s A N—SHEET— F 032 THRE

r—IJLERREHER £ 16.388

JazrAI LTOTAT7 A ILIZEHR
= CiA DS 301 Ver.4.02
- GiA DSP 402 Ver.2.0 Velocity Mode

£ 16.3 CANopen #— J LR KEHRE

R—L— bk (bit/s) 20k 50k 125k 250k 500k 800k M
=REHRE 2500m 1000m 500m 250m 100m 50m 25m
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Preface

Thank you for purchasing our CANopen Communications Card “OPC-COP2”.

Mounting this communications card on your inverter allows you to connect inverter to a CANopen master unit
(e.g., PC and PLC) and control it as a slave unit using run commands, frequency commands, and access to
function codes.

This communications card has the following features:

« Communications profile: DS 301 Ver. 4.02, DSP 402 Ver. 2.0 Velocity Mode
« Transmission speed: 20 kbit/s to 1 Mbit/s

« Maximum cabling length: 25 m (1 Mbit/s) to 2500 m (20 kbit/s)

» Reading and writing all the function codes supported by the inverter

This instruction manual does not contain inverter handling instructions. Read through this instruction manual in
conjunction with the inverter Instruction Manual and be familiar with proper handling and operation of this
product. Improper handling might result in incorrect operation, a short life, or even a failure of this product.

Keep this manual in a safe place.

Related Publications

Listed below are the other materials related to the use of the CANopen communications card "OPC-COP2".
Read them in conjunction with this manual as necessary.

* RS-485 Communication User's Manual

« Inverter instruction Manual

The materials are subject to change without notice. Be sure to obtain the latest editions for use.

A figure, existence of a terminal, a function code, an alarm code, etc. which have been written in this manual
may change with object inverters.

Listed below are the CANopen specifications published by CAN in Automation (CiA). It is recommended that the
user of this communications card read them since this instruction manual is intended for the user who has a
basic knowledge of CANopen.

« DS 301 Ver. 4.02

« DSP 402 Ver. 2.0

These specifications are available as a free download from the CiA website at:

ACAUTION

* Read through this instruction manual and be familiar with the CANopen communications card before
proceeding with installation, connections (wiring), operation, or maintenance and inspection.

» Improper handling might result in incorrect operation, a short life, or even a failure of this product as
well as the motor.

+ Deliver this manual to the end user of this product. Keep this manual in a safe place until this product
is discarded.

ENGLISH

W Safety precautions

Read this manual thoroughly before proceeding with installation, connections (wiring), operation, or
maintenance and inspection. Ensure you have sound knowledge of the device and familiarize yourself with all
safety information and precautions before proceeding to operate the inverter.

Safety precautions are classified into the following two categories in this manual.

Failure to heed the information indicated by this symbol may lead to

A WARN I N G dangerous conditions, possibly resulting in death or serious bodily

injuries.

Failure to heed the information indicated by this symbol may lead to

A CAUT I O N dangerous conditions, possibly resulting in minor or light bodily injuries

and/or substantial property damage.

Failure to heed the information contained under the CAUTION title can also result in serious consequences.
These safety precautions are of utmost importance and must be observed at all times.



Installation and wiring

AWARNING A

Before changing the switches, turn OFF the power and wait at least 10 minutes. Make sure that the
charging lamp is turned OFF. Further, make sure, using a multimeter or a similar instrument, that the
DC link bus voltage between the terminals P(+) and N(-) has dropped to the safe level (+25 VDC or
below).

Qualified electricians should carry out wiring.

Otherwise, an electric shock could occur.

ACAUTION

Do not use the product that is damaged or lacking parts.

Doing so could cause a fire, an accident, or injuries.

Prevent lint, paper fibers, sawdust, dust, metallic chips, or other foreign materials from getting into
the inverter and the communications card.

Otherwise, a fire or an accident might result.

Incorrect handling in installation/removal jobs could cause a failure.
A failure might result.

Noise may be emitted from the inverter, motor and wires. Implement appropriate measure to prevent
the nearby sensors and devices from malfunctioning due to such noise.

Otherwise, an accident could occur.

Operation

AWARNING A

Be sure to install the front cover before turning the inverter's power ON. Do not remove the cover
when the inverter power is ON.

Otherwise, an electric shock could occur.

Do not operate switches with wet hands.
Doing so could cause an electric shock.

If you configure the function codes wrongly or without completely understanding inverter Instruction
Manual and the inverter User's Manual, the motor may rotate with a torque or at a speed not
permitted for the machine. Confirm and adjust the setting of the function codes before running the
inverter.

Otherwise, an accident could occur.

Maintenance and inspection, and parts replacement

AWARNING A

Before changing the switches, turn OFF the power and wait at least 10 minutes. Make sure that the
charging lamp is turned OFF. Further, make sure, using a multimeter or a similar instrument, that the
DC link bus voltage between the terminals P(+) and N(-) has dropped to the safe level (+25 VDC or
below).

Otherwise, an electric shock could occur.

Maintenance, inspection, and parts replacement should be made only by qualified persons.
Take off the watch, rings and other metallic objects before starting work.

Use insulated tools.

Otherwise, an electric shock or injuries could occur.




Disposal

ACAUTION

» Treat the communications card as an industrial waste when disposing of it.

Otherwise injuries could occur.

Others

AWARNING A

» Never modify the communications card.

Doing so could cause an electric shock or injuries.

ENGLISH

Icons
The following icons are used throughout this manual.

Note This icon indicates information which, if not heeded, can result in the product not operating to full
efficiency, as well as information concerning incorrect operations and settings which can result in
accidents.

< Tip This icon indicates information that can prove handy when performing certain settings or operations.

I  This icon indicates a reference to more detailed information.
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Chapter1 BEFORE USING THE COMMUNICATIONS CARD

1.1 Acceptance Inspection

Unpack the package and check the following:

(1) A communications card, two screws (M3 x 8), and the CANopen Communications Card Instruction Manual
(this manual) are contained in the package.

(2) The communications card is not damaged during transportation--no defective parts, dents or warps.
(3) The model name "OPC-COP2" is printed on the communications card (see Figure 2.1).

If you suspect the product is not working properly or if you have any questions about your product, contact the
shop where you bought the product or your local Fuji branch office.

Note Neither an EDS file nor a terminating resistor comes with this communications card.

- An EDS file is required for registering this communications card to the configurator designed for
CANopen master node settings. It is available as a free download from our website at:

https://felib.fujielectric.co.jp/download/limitedlogin.htm?site=global&lang=en

Before downloading, you are requested to register as a member (free of charge).
Search for "EDS" after login, and you can download the file for OPC-COP2.

- A terminating resistor of the following specifications must be used: 120 ohm *1%, 1/4 watt,
metal-film resistor

ENGLISH



Chapter 2 NAMES AND FUNCTIONS
2.1 Parts Names

Figure 2.1 shows the names of the parts on the CANopen communications card.

Screw hole (left)
l Model name  TERM1 Release knob

CN1 connector

F—_——

roo! C @]
v__ ! [

L

@

3

(Front) (Back)

Positioning cutout LED status indicators Screw hole (right)

Figure 2.1 Names of Parts on CANopen Communications Card

2.2 CANopen Terminal Block (TERM1)

Connect the CANopen communications cable to the CANopen terminal block.

L For details about wiring, refer to Chapter 4 "WIRING AND CABLING".

2.3 LED Status Indicators

This communications card has two LED status indicators that indicate the operation status of the
communications card as listed in Table 2.1.

Table 2.1 LED Status Indicators and Operation Status

LED Status Meaning
RUN OFF Powered off or communications error
(Green) Single flash *1 “Stopped”
Blinking *2 “Pre-Operational”
ON "Operational”
ERR OFF No communications error
(Red) Single flash *' “Bus state” is Error-passive.
Double flash *3 Network break detected by Heartbeat or Node Guarding
Blinking *2 Configuration error, Connection abnormality
(e.g. Node ID (031=0) has not been set)
(e.g. Wrong connection between the communication card and the
inverter)
ON “Bus state” is Bus-off. *4
Both RUN and ERR turn ON. CPU error on the communications card. *5

1
)
*3
*4
*5

Single flash: In cycles of 200-ms ON and 1-second OFF.

Blinking: At 2.5 Hz (in cycles of 200-ms ON and 200-ms OFF).

Double flash: In cycles of 200-ms ON, 200-ms OFF, 200-ms ON, and 1-second OFF.
The ERR LED might flash at an indefinite frequency.

The inverter also detects “Er4” alarm when the access failure to the non-volatile memory that is mounted

on this card occurs. Both RUN LED and ERR LED also turn ON in this case.




Chapter 3 INSTALLATION AND REMOVAL OF THIS COMMUNICATIONS CARD

AWARNING A

« Before changing the switches, turn OFF the power and wait at least 10 minutes. Make sure that the
charging lamp is turned OFF. Further, make sure, using a multimeter or a similar instrument, that the
DC link bus voltage between the terminals P(+) and N(-) has dropped to the safe level (+25 VDC or
below).

Otherwise, an electric shock could occur.

ACAUTION

* Do not use the product that is damaged or lacking parts.
Doing so could cause a fire, an accident, or injuries.

* Prevent lint, paper fibers, sawdust, dust, metallic chips, or other foreign materials from getting into
the inverter and the communications card.

Otherwise, a fire or an accident might result.

Incorrect handling in installation/removal jobs could cause a failure.

A failure might result.

3.1 Installing the Communications Card

Before mounting the communications card, perform the wiring for the main circuit terminals and control
circuit terminals.

(1) Remove the front cover from the inverter and expose the control printed circuit board (control PCB). The
communications card can be connected to the option connection ports on the inverter's control PCB. In
some inverter models, an option attachment is required for mounting the communications card.

Note Check the user's manual of an inverter about the connection port of the communications card.

L To remove the front cover, refer to the inverter Instruction Manual, “WIRING”.
(2) Insert connector CN1 on the back of the communications card (Figure 2.1) into the option connection ports.
Then secure the communications card with the two screws that come with the card. (Figure 3.2)

Check that the positioning cutout (shown in Figure 2.1) is fitted on the tab (® in Figure 3.1) and
connector CN1 is fully inserted (@ in Figure 3.1). Figure 3.2 shows the communications card correctly
mounted.

Note

Some inverter models require an option attachment to install this communications card on it,
Please refer to the instruction manual about the wiring to the option attachment.

Note
(3) Perform wiring to the communications card.
For details, refer to Chapter 4 "WIRING AND CABLING."
(4) Put the front cover back into place.
M 1o put back the front cover, refer to the inverter Instruction Manual, “WIRING”.

ENGLISH



@ Fit the positioning cutout of the
communications card over the tab on the
inverter to determine the mounting position.

@ Insert connector CN1 on the communications

card into the option connection ports on the
inverter's control PCB.

Note: Be sure to follow the order of ® and @.
Inserting CN1 first may lead to insufficient
insertion, resulting in a contact failure.

Figure 3.1  Mounting the Communications Card (to FRENIC-MEGA A-port)
Tab

Screw clamp

Figure 3.2 Mounting Completed (on FRENIC-MEGA A-port)

3.2 Removing the Communications Card

Remove the two screws that secure the communications card and pull the release knob (shown above) to take
the communications card out of the inverter.



Chapter 4 WIRING AND CABLING

AWARNING A

» Before changing the switches, turn OFF the power and wait at least 10 minutes. Make sure that the

charging lamp is turned OFF. Further, make sure, using a multimeter or a similar instrument, that the

DC link bus voltage between the terminals P(+) and N(-) has dropped to the safe level (+25 VDC or

below).

Qualified electricians should carry out wiring.

Otherwise, an electric shock could occur.

« In general, the covers of the control signal wires are not specifically designed to withstand a high voltage
(i.e., reinforced insulation is not applied). Therefore, if a control signal wire comes into direct contact with
a live conductor of the main circuit, the insulation of the cover might break down, which would expose the
signal wire to a high voltage of the main circuit. Make sure that the control signal wires will not come into
contact with live conductors of the main circuit.
Failure to observe this precaution could cause an electric shock or an accident.

ACAUTION

Noise may be emitted from the inverter, motor and wires. Take appropriate measures to prevent the nearby
sensors and devices from malfunctioning due to such noise.

An accident could occur.

4.1 Basic Connection Diagram

ERENIC sereis ERENIC sereis
Inverter Inverter
——OLIR U Motor ————OLUIR v Motor
I . %’I) I . %)
L3 W —ou3m w
I
n
OPC-COP2 OPC-COP2 _—
-l
4
w
o | |3 Bl I o |3 Bl
IR ES >I%le4lwl EEEES >|%|I|4|‘5|
zlz|z|Z[Z2 Z|z[z|z|z zlz|z| z[Z2 Zz|z|z|z
< < < <
8 8|8 J3—5 5 5|35 66660_106666
Terminal block | [ Terminal block [ 1 |

Termination resistor
1200hm 1/4W

From master controller

CAN_SHLD  This wire is not connected to the internal circuit on the communications card. Perform functional
grounding if necessary.

CAN_V+ This wire is not connected to the internal circuit on the communications card. No output voltage is
applied to this wire.

Figure 4.1 Basic Connection Diagram



4.2 Wiring for CANopen Terminal Block

(1) CANopen terminal block (TERM1)
The pin assignment of the CANopen terminal block (TERM1) is shown in Figure 4.2 and Table 4.1.

1 2 3 4 5 5 4 3 2 1
CAN_ CAN_ CAN_ CAN_
GND | CANLL | CANLH | g/i's | CANLV+ | CAN_V+ | Sh's | CANCH | CANLL | S

Figure 4.2 Pin Assignment on CANopen Terminal Block

<Note Please take note of the terminal configuration, because it is different from the "OPC-COP".
The CANopen devices might be damaged when the wiring is not correct.
(not only this product but also the other devices connected to CAN bus)

Table 4.1 Functions of CANopen Terminals

Pin # Name Description
1 CAN_GND Signal ground
2 CAN_L CAN L bus line
3 CAN_H CAN H bus line
4 CAN_SHLD *1 Terminal for connecting the cable shield
5 CAN_V+*2 NC

*1 This terminal is not connected to the internal circuit on the communications card. Perform
functional grounding if necessary.

*2 This terminal is not connected to the internal circuit on the communications card. No output
voltage is applied to this terminal.
(2) CANopen communications cable

To connect the communications card to CANopen network, be sure to use a CANopen dedicated cable. The
maximum cabling length is listed below.

Table 4.2 Maximum Cabling Length for CANopen Communication

Baud rate (bit/s) 20 k 50 k 125k 250 k 500 k 800 k 1™
Maximum cabling length | 2500 m | 1000 m 500 m 250 m 100 m 50 m 25m

(3) Wiring to CANopen terminal block

Before connecting the CANopen communications cable to the terminal block, strip the wire ends as specified in
Figure 4.3 and twist the core and shield wires. Figure 4.4 shows the recommended terminal screw size and its
tightening torque.

Screw size: M2

5t0 7 mm Tightening torque: 0.19: N'-m

< <

]
=T
Figure 4.3 Strip Length of the CANopen

Cable Wire End Figure 4.4 Connecting Wire to CANopen
Terminal Block

(4) Terminating resistor

When the communications card is mounted on the inverter at either end of the network, insert the terminating
resistor specified below between terminal pins #2 (CAN_L) and #3 (CAN_H).

120Q =1%, 1/4 W

Note Terminating resistor is not included with this communications card.
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4.3 Wiring to Inverter

Note

Note

Note

A

Route the wiring of the CANopen communications cable as far from the wiring of the main circuit as
possible. Otherwise electric noise may cause malfunctions.

Route the wires, taking care not to let them go over the control PCB, malfunctions may occur.

Some inverter models require an option attachment to install this communications card on it.
Please refer to the instruction manual about the wiring of the option attachment.

* Pass the wires from the communications card between the
control circuit terminal block and the front cover.

In the case of FRENIC-MEGA 0.4 kW

ENGLISH

In the case of FRENIC-MEGA 75 kW

Figure 4.5 Examples of Wiring

1



Chapter 5 CONFIGURING INVERTER'S FUNCTION CODES FOR CANopen
COMMUNICATION

To perform data transmission between the inverter equipped with this communications card and the CANopen
master, configure the function codes listed in Table 5.1.

Table 5.2 lists inverter's function codes related to CANopen communication. Configure those function codes if
necessary.

Table 5.1 Inverter's Function Code Settings Required for CANopen Communication
. Factory
Fggggcsm Description default Function code data Remarks
setting
0311 Specify Node-ID 0 0 to 255 Setting 0 or 128 or greater
(station address) (Specify any of 0 to 127.) is regarded as 127.
032 2 Specify baud rate 0 0to 255 The baud rate specified
(Specify any of 0 to 7.) here should be consistent
0: 125 kbit/s 1: 20 Kbitls with that of the master
2: 50 kbit/s 3: 125 kbit/s node.
4: 250 kbit/s 5: 500 kbit/s
6: 800 kbit/s 7: 1 Mbit/s
8 or above: 1 Mbit/s
y98 *3 Select run/frequency | 0 Available data is: If there is no special
command source Frequency Run problem with your system,
command command y98 = 3 is recommended.
0 Inverter Inverter
1 CANopen Inverter
2 Inverter CANopen
3 | CANopen CANopen

*1 After configuring the function code 031, turn the inverter power OFF and then ON or issue ResetNode from the
CANopen master to the communications card to validate the new settings.

*2 After configuring the function code 032, turn the inverter power OFF and then ON to validate the new setting.

*3 In addition to y98, the inverter has other function codes related to the run/frequency command source. Configuring
those codes realizes more precise selection of the command sources. For details, refer to the descriptions of H30
and y98 in the inverter Instruction Manual, "FUNCTION CODES".

Table 5.2 Other Related Function Codes

. Factory .
Fgggg:n Description default Fslgt]t(i:r:lor:acrfd: Remarks
setting g rang

027 Select the inverter’s operation mode to 0 Oto 15 Refer to Chapter
apply when a CANopen communications 13
error occurs.

028 Set the operation timer to apply when a 00s 0.0st060.0s Refer to Chapter
CANopen communications error occurs. 13

040 to 043 *1 | Specify the function code to be assigned |0 0000 to FFFF (hex) | These settings
to TPDO 3 (for write). (No assignment) are used in PDO

048 to 051 *1 | Specify the function code to be assigned |0 0000 to FFFF (hex)
to RPDO 3 (for readout). (No assignment)

*1 For details about how to configure the function codes 040 to 043 and 048 to 051, refer to Chapter 7, Section 7.2, (4)
"Configuring inverter's function codes 040 to 043, 048 to 051, and Indexes 5E00 and 5E01".
After configuring them, turn the inverter power OFF and then ON or issue ResetNode from the CANopen master to
the communications card to validate the new settings.
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Chapter 6 ESTABLISHING A CANopen COMMUNICATIONS LINK

This chapter guides you to establish a CANopen communications link between the CANopen master and this
communications card mounted on the inverter (slave node).

Follow the steps below.

Step 1 Configuring the CANopen master equipment

Step 2 Specifying the Node-ID and the baud rate of the communications card, using inverter's function codes
Step 3 Restarting the inverter = Pre-Operational state

Step 4 Setting a link break detector object (Heartbeat or Node Guarding)

Step 5 Sending a Start Remote Node command from the master node equipment to the communications card
—> Operational state

Each of the above steps is detailed below.

Step 1 Configuring the CANopen master equipment

- Specify the master Node-ID and baud rate.
- Register the communications card to the master node using the EDS file prepared for the communications
card.

L For details about the configuration of the CANopen master equipment, refer to the user’s manual or
documentations of your master equipment.

An EDS file, which is required for registering the CANopen communications card to the CANopen
master, does not come with the communications card. It is available as a free download from our
website at:

https://felib.fujielectric.co.jp/download/limitedlogin.htm?site=global&lang=en

Before downloading, you are requested to register as a member (free of charge).

Search for "EDS" after login, and you can download the file for OPC-COP2.

Note

Step 2 Specifying the Node-ID and the baud rate of the communications card, using inverter's function
codes

- Specify the Node-ID and baud rate of the communications card using 031 and 032, respectively. Those
settings should match the ones specified for the master node.
- Configure inverter's function codes 027 and 028, if needed.

L For details about function codes 027 and 028, refer to Chapter 13 "INVERTER REACTIONS TO CANopen
NETWORK BREAKS".

Step 3 Restarting the inverter = Pre-Operational state
Restarting the inverter automatically goes to the Pre-Operational state in which it is ready to communicate with
the CANopen master if the master and the inverter are correctly configured and wired to the network.

LED status indicators on the communications card in the Pre-Operational state: The green RUN LED flashes
and the red ERR LED is OFF or flashes.

ENGLISH



Step 4 Setting a link break detector object (Heartbeat or Node Guarding)

To detect a link break, enable either Heartbeat or Guarding on both the master node and the communications
card.

L For details about the configuration of the Heartbeat and Node Guarding, refer to Chapter 12.

Note At the factory, CANopen devices are so set up that their link break detectors are disabled. Unless the
user enables the link break detector, the CANopen network including the communications card does
not detect a communications link break if any. It is strongly recommended to enable the link break
detector.

Step 5 Sending a Start Remote Node command from the master node equipment to the
communications card = Operational state

Upon receipt of the Start Remote Node command, the communications card turns the green RUN LED ON and
switches to the Operational state. Accordingly, the master node can control or monitor the inverter in real time
via PDO transmission.

L For data format of the PDO transmission, refer to Chapter 7 "PDO PROTOCOL".

14



Chapter 7 PDO PROTOCOL

7.1 Overview

The PDO (Process Data Object) protocol is used for communicating the process data between the CANopen
master and inverter periodically (e.g.: running command, speed monitoring). This communications card supports
the receive PDO (RPDO: from master to inverter) and transmit PDO (TPDO: from inverter to master) described
in Table 7.1 and Table 7.2 respectively.

Table 7.1 Receive PDOs (RPDOs: from master to inverter)

PDO No. Default COB-ID Used to:

1 0x200 + Node-ID Control the state change of DS-402

2 0x300 + Node-ID Control the state change of DS-402 and the speed command
3 0x400 + Node-ID Write four types of mapped inverter function codes

Table 7.2 Transmit PDOs (TPDOs: from Inverter to master)

PDO No. Default COB-ID Used to:

1 0x180 + Node-ID Control the state transition in DS-402.

2 0x280 + Node-ID Control the state transition and issue a speed command in DS-402.
3 0x380 + Node-ID Read four types of mapped inverter function codes

Note Flexible mapping is supported

No.1 to 2 of RPDO and No.1 to 2 of TPDO can be remapped (No.3 does not support this feature).
For more information, refer to “7.6 Changing PDO mapping entry (RPDO/TPDO)”.

Transfer timing of transmit PDO
The factory default is “change of state event”. For more information, refer to “7.5 Communications
Parameters in Transmit PDO ”, “(3) Transmission type”.

<Note Enable/disable setting of PDO
All PDOs are enabled by factory default. Set the bit 31 in the COB-ID of each PDO to one in order to
disable the PDO (no response).

<Tip The PDO protocol is available only in the Operational state.

Note

ENGLISH



7.2 Receive PDO (From master to inverter)
(1) Receive PDO 1

COB-D Byte Mapped object (default) Re-
Object Sub Description map

0x200+Node ID 0-1 | 0x6040 [ 0x00 | Controlword Yes
2-3 - - None Yes

4-5 - - None Yes

6-7 - - | None Yes

[0 For details about the Controlword and DSP 402 state machine, refer to Chapter 11, Section 11.1 "Driving
with CANopen Drive Profile (DSP 402)".

(2) Receive PDO 2

Mapped object (default -

COB-D Byte Object Sub = J (Descri;tion mR:P
0x300+Node ID | 0-1 | 0x6040 | 0x00 | Controlword Yes
2-3 0x6042 | 0x00 | vl target velocity (r/min) Yes

4-5 - - None Yes

6-7 - - None Yes

L For details about the Controlword, vl control effort, and DSP 402 state machine, refer to Chapter 11,
Section 11.1 "Driving with CANopen Drive Profile (DSP 402)".

N In case of providing the speed command in (r/min) unit, set the number of motor poles (P01/A15)
properly according to the applicable motor; otherwise the speed command (r/min) will be incorrect.

(3) Receive PDO 3

This format is for constantly writing data of function codes (up to four) previously specified by inverter's function
codes 040 to 043.

Mapped object -

COB-D Byte Object Sub = JDes,cription mR:P
0x400+Node ID | 0-1 | Ox5E02 |0x01 | Writing function code 1 (function code data specified by 040) No
2-3 0x5E02 | 0x02 | Writing function code 2 (function code data specified by 041) No

4-5 0x5E02 | 0x03 | Writing function code 3 (function code data specified by 042) No

6-7 0x5E02 | 0x04 | Writing function code 4 (function code data specified by 043) No

L For details about the function codes 040 to 043, refer to the next item (4) "Configuring inverter's function
codes 040 to 043, 048 to 051, and Indexes 5E00 and 5E01".

B

For details about the data format of function codes assigned, refer to the RS-485 Communication User's
Manual, Chapter 5, Section 5.2 "Data Formats".

(Note If the same function code is assigned to more than one out of 040 to 043 codes, only the one
assigned to the smallest "0" code number becomes effective, and all the rest will be treated as

"not assigned". For example, if the same function code is assigned to 040 and 043, 040 becomes
effective and 043 does not.
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CNoté Once you have modified the 040 to 043 data, be sure to restart the inverter or issue Reset Node
from the CANopen master to the inverter to validate the new settings.

Tip Object's Index 5E00 Sub 1 to 4 can also assign inverter's function codes. Those assignments
immediately take effect. Note that restarting the inverter or issuing Reset Node to the inverter reverts
those assignments to the ones made by 040 to 043.

Tip The reflection timing of individual receive PDOs can be modified. Refer to Section 7.4, (3)
"Transmission type". The factory default timing is to reflect to the inverter immediately after receipt of

PDO."

(4) Configuring inverter's function codes 040 to 043, 048 to 051, and Indexes 5E00 and 5E01

The function code type (shown in Table 7.3) and number is specified by a 4-digit hexadecimal notation.
However, when the function code does not exist in the inverter, it is ignored.

Qoo
Function code number (hexadecimal)
Function code type (in accordance with Table 7.3)
Table 7.3  Function Code Type
Type Group code Type Group code Type Group code

— — w 0x10 (16) H1 0x20 (32)
— — X 0x11 (17) o1 0x21 (33)

0x02 (2) z 0x12 (18) U1 0x22 (34)
M 0x03 (3) b 0x13 (19) M1 0x23 (35)
F 0x04 (4) d 0x14 (20) J1 0x24 (36)
E 0x05 (5) — — J2 0x25 (37) (E)
c 0x06 (6) — — J3 0x26 (38) ("9
P 0x07 (7) w1 0x17 (23) J4 0x27 (39) E
H 0x08 (8) w2 0x18 (24) J5 0x28(40)
A 0x09 (9) w3 0x19 (25) J6 0x29(41)
o 0x0A (10) X1 Ox1A (26) d1 Ox2A (42)
L 0x0B (11) X2 0x1B (27)
r 0x0C (12) z1 0x1C (28)
U 0x0D (13) K 0x1D (29)
J OxOE (14) T Ox1E (30)
y OxOF (15) E1 0x1F (31)

Example: For F26:

F = Type code 04
26 = 1A (hexadecimal) 041A



7.3 Transmit PDO (From inverter to master)
(1) Transmit PDO 1

Mapped object (default -

COB-D Byte Object Sub = J (Descri;tion 'EZP
0x180+Node ID 0-1 0x6041 0x00 | Statusword Yes
2-3 - - None Yes

4-5 - - None Yes

6-7 - - None Yes

D For details about the Statusword, refer to Chapter 11, Section 11.1 "Driving with CANopen Drive Profile
(DSP 402)".

(2) Transmit PDO 2

COBAID Byte Mapped object (default) Re-
Object Sub Description map

0x280+Node ID 0-1 0x6041 0x00 | Statusword Yes
2-3 0x6044 [ 0x00 | vl control effort(r/min) Yes

4-5 - - | None Yes

6-7 - - None Yes

D For details about the Statusword and vi control effort, refer to Chapter 11, Section 11.1 "Driving with
CANopen Drive Profile (DSP 402)".

(3) Transmit PDO 3

This format is for constantly reading out data from function codes (up to four) previously specified by inverter's
function codes 048 to 051.

Mapped object Re-
Object Sub Description map

COB-ID Byte

0x380+Node ID 0-1 0x5E03 | 0x01 | Reading function code 1 (function code data specified by 048) No

2-3 0x5E03 | 0x02 | Reading function code 2 (function code data specified by 049) No

4-5 0x5E03 | 0x03 | Reading function code 3 (function code data specified by 050) No

6-7 0x5E03 | 0x04 | Reading function code 4 (function code data specified by 051) No

B

For details about the function codes 048 to 051, refer to Section 7.2 (4) "Configuring inverter's function
codes 040 to 043, 048 to 051, and Indexes 5E00 and 5E01".

For details about the data format of function codes assigned, refer to the RS-485 Communication User's
Manual, Chapter 5, Section 5.2 "Data Formats".

B

Once you have modified the 048 to 051 data, be sure to restart both the inverter and the
communications card or issue ResetNode from the CANopen master to the inverter to validate the
new settings.

Note

5§

Tip Object's Index 5E01 Sub 1 to 4 can also assign inverter's function codes. The assignment

immediately takes effect. Note that restarting the inverter or issuing ResetNode to the inverter reverts

to the assignment made by 048 to 051.

Tip The transmission timing of individual transmit PDOs can be modified. Refer to Section 7.5, (3)
"Transmission type". The factory default timing is to transmit a PDO to the CANopen master every
time the parameter value changes or at the time specified by the Event timer.
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7.4 Communications Parameters in Receive PDO

(1) Communications parameters

The communications parameters specify the attributes of each receive PDO (RPDO). Table 7.3 lists the RPDOs
available.

Table 7.4 Communications Parameters in Receive PDO (RPDO) and Their Defaults

Index Sub Parameter Description

0x1400 RPDO 1 1 COB-ID Specifies the CAN ID value and enables/disables the
0x1401 RPDO 2 PDO.

0x1402 RPDO 3 Default:

RPDO 1: 0x200 + Node-ID
RPDO 2: 0x300 + Node-ID
RPDO 3: 0x400 + Node-ID

2 Transmission type Specifies the reflection timing of RPDO contents.
Default: 255 (reflect to the inverter immediately after
receipt of PDO).

(2) COB-ID

This parameter specifies an 11-bit ID value of communication object identifier of each PDO. The default value
varies depending upon the Node-ID. If the Node-ID of the communications card is for example “1”, the COB-ID
of RPDO 2 is 0x301. Writing "1" to the most significant bit (bit 31) disables the RPDO.

Note The COB-ID can be modified only when the PDO is disabled.

Tip The CAN ID value is 11 bits long. Bits 11 through 30 are fixed to "0."

(3) Transmission type

The transmission type in an RPDO specifies the reflection timing of the RPDO contents to the inverter. Table 7.5

lists the transmission types available. ‘:,E)
Table 7.5 Transmission Types Available in Receive PDO (RPDO) -
Transmission type Type name Operation g
0 Acyclic Synchronous Reflect to the inverter upon receipt of a single Sync signal w
after receipt of the PDO.
1to 240 Cyclic Synchronous Same as above.
241 to 251 Reserved.
252 Synchronous RTR only Disable *
253 Asynchronous RTR only Disable *
254 Asynchronous 1 Reflect to the inverter immediately after receipt of PDO.
255 Asynchronous 2 Same as above. (Default)

* The communications card does not support CAN Remote Frames.



7.5 Communications Parameters in Transmit PDO

(1) About communication parameters

The communications parameters specify the attributes of each transmit PDO (TPDO). Table 7.6 lists the TPDOs
available.

Table 7.6 Communications Parameters in Transmit PDO (TPDO) and Their Defaults

Index Sub | Name Description

0x1800 TPDO 1 1 COB-ID Specifies the CAN ID value and enables/disables the PDO.
0x1801 TPDO 2 Default:

0x1802 TPDO 3 TPDO 1: 0x180 + Node-ID

TPDO 2: 0x280 + Node-ID
TPDO 3: 0x380 + Node-ID
2 Transmission type | Specifies the transmission timing (see Table 7.7).
Default: 255 (transmit every time data changes).

3 Inhibit time Specifies the minimum interval (in units of 0.1 ms) for PDO
transmission. Default: 100 (10.0 ms)*

5 Event timer Specifies the cyclic interval (ms) for PDO transmission, which
takes effect in transmission type 254 or 255.
Default: 0 (Disable)

*The minimum timer resolution is 1ms. So the setting value lower than 1ms is rounded up according to this
minimum resolution.
e.g. 11.1ms of setting value is treated as 12ms.

(2) COB-ID

This parameter specifies an 11-bit ID value of communication object identifier of each PDO. The default value
varies depending upon the Node-ID. If the Node-ID of the communications card is for example “1”, the COB-ID
of TPDO 2 is 0x281. Writing "1" to the most significant bit (bit 31) disables the TPDO.

Note ©Only when the PDO is disabled, its COB-ID value can be modified.

Tip The CAN ID value is 11 bits long. Bits 11 through 30 are fixed to "0."

(3) Transmission type

The transmission type in a TPDO specifies the transmission timing of the PDO to the CANopen master. Table
7.7 lists the transmission types available.

Table 7.7 Transmission Types Available in Transmit PDO (TPDO)

Transmission | Type name Operation

type

0 Acyclic Synchronous Transmit a PDO upon receipt of a Sync signal if data has changed.
110 240 Cyclic Synchronous Transmit a PDO every time the inverter receives a Sync signal by the

specified times (1 to 240 times).

Example: Specification of 10 transmits a PDO every time the inverter
receives a Sync signal 10 times.

241 to 251 Reserved. -

252 Synchronous RTR only Disable *

253 Asynchronous RTR only Disable *

254 Asynchronous 1 Transmit a PDO at the intervals specified by Event timer.

255 Asynchronous 2 Transmit a PDO every time data changes and at the time specified by

Event timer.

* The communications card does not support CAN Remote Frames.
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(4) Inhibit time
This parameter specifies the minimum interval (in units of 0.1 ms) for PDO transmission. It has priority over the
transmission type settings.

Note The inhibit time can be modified only when the PDO is disabled, that is, bit 31 of the COB-ID is "1."

Note Specifying a too small value to the inhibit time increases the frequency of data transmission, resulting
in a lot of CANopen network traffic. It may degrade the performance of the overall CANopen network.
Adjust the inhibit time setting properly according to your network configuration.

(5) Event timer

This parameter specifies the cyclic interval (in units of 1 ms) for PDO transmission, which takes effect in
transmission type 254 or 255.

7.6 Changing PDO mapping entry (RPDO/TPDO)

Follow the procedure below to change mapping entries:
1) Disable the PDO by changing the bit 31 of the relevant COB-ID entry to “1”.
Example) RPDO: Index 0x1400, Subindex 1, Bit31 =1
TPDO: Index 0x1800, Subindex 1, Bit31 =1

(2) Disable the PDO mapping by writing Oh in the sub index Oh of the relevant mapping entry.
Example) RPDO: Disable the current mapping and set Index 0x1600, Subindex 0 = 0.
TPDO: Disable the current mapping and set Index 0x1A00, Subindex 0 = 0.

3) Configure the target new PDO mapping.
Example) RPDO: Index 0x1600, Subindex 1 through 4 = New object

TPDO: Index 0x1AQ0, Subindex 1 through 4 = New object (E)
Setting format Object index(2 byte) + Sub index (1 byte) + Bit length (1 byte) .
Tip e.g.) To specify "vi velocity min amount"(Object 6046 Sub1) to target PDO (ED
Object index (Hex) Sub index(Hex) Bit length(Hex)
60 46 01 20~

* “Data type” attribute of “vl velocity min amount” is [UNSIGNED32].
In accordance with this attribute, set “Bit length” to 32 ( hexadecimal 0x20 ).
Setting value is [0x60,0x46,0x01,0x20]

<§ Note Bit total (Subindex 1 to 4) number of 1PDO is up to a maximum of 64bit.

Please select a mapping object of [Standard Device Profile Area).

Tip (Refer to “Map” columns of [10.3 Standard Device Profile Area] )
(4) Set the sub index Oh of the relevant mapping index to the number of objects to be mapped (n).
Example) RPDO: Index 0x1600, Subindex 0 = n
TPDO: Index 0x1A00, Subindex 0 = n

(5) Enable the PDO by changing the bit 31 of the relevant COB-ID entry to “0”.
Example) RPDO: Index 0x1400, Subindex 1, Bit31 =0
TPDO: Index 0x1800, Subindex 1, Bit31 =0
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Chapter 8 SDO PROTOCOL
8.1 About SDO

The Service Data Object (SDO) protocol is used to configure or adjust the communications card. The SDO

allows access to all objects (parameters) of the communications card.

The communications card supports a single Server SDO.

[ For details about the SDO transfer procedure, refer to the user's manuals or documentations of your

master equipment or configuration tools.
L For details about the objects, Chapter 10 "LIST OF OBJECTS".

8.2 Response to Abnormal SDO Access

If an access to the communications card using the SDO is abnormal, the communications card responds to it

with Abort codes listed below.

Table 8.1 Abort Codes for Abnormal SDO Access

Abort Description

codes

0503 0000 Error in segmented transfer: Toggle bit not toggled.

0504 0000 SDO timed out.

0601 0001 Read request on write-only parameter.

0601 0002 Write request on read-only parameter.

0602 0000 Object does not exist.

0604 0041 Object cannot be mapped to the PDO.

0604 0042 The number and length of the objects to be mapped would exceed PDO length.

0606 0000 Access failed due to a H/W error.

0607 0010 Data type unmatched.

0607 0012 Data type does not match; length of service parameter too high.

0607 0013 Data type does not match; length of service parameter too low.

0609 0011 Sub-index does not exist.

0609 0030 Attempted to write a value out of range.

0609 0031 Value of parameter written too high.

0609 0032 Value of parameter written too low.

0800 0020 Data cannot be transferred or stored to the application.

0800 0021 Error in writing into an inverter's function cc')de'(atternpted to 'Write into 'SO1, S05, or S06 via
CANopen network when the RS-485 communications link of the inverter exists).

0800 0022 Not aIIoweq t'o V\(rite into an in'verter's function code (when the inverter is running or writing, or
when any digital input terminal is ON).
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Chapter 9 OTHER CANopen COMMUNICATION FUNCTIONS

9.1 Overview
Table 9.1 overviews the CANopen communication functions of the communications card.

Table 9.1 CANopen Communication Functions of Communications Card

ltem Contents supported Refer to:

Communications - DS 301 Ver. 4.02 compliant --

profile - DSP 402 Ver. 2.0 Velocity Mode compliant

PDO - Supports three PDOs each for receive and transmit Chapter 7
- No.1 to 2 of RPDO and No.1 to 2 of TPDO can be remapped.

SDO - Supports a single Server SDO. Chapter 8

Other services - Network Management (NMT) Section 9.2

provided Start_Remote_Node, Stop_Remote_Node, Enter_Pre-Operational, and

Reset_Communication, and Reset_Node
- Heartbeat (Producer and Consumer)
- Node Guarding
- Emergency (EMCY)

9.2 Other Services

(1) Network management (NMT)

The NMT controls the DS 301 state machine. Upon receipt of the NMT services, the communications card
operates as listed below.

% 9.2 Communications Card Operation Upon Receipt of NMT Services

Service Behavior on reception Remarks
Start_Remote_Node Switches to the Operational state. Commgmcaﬂon with PDO is valid only in
Operational state. ‘:,E)
Stop_Remote_Node Switches to the Stopped state. In th-e Stoppeq state,-transmlssmn of NMT =
services only is possible. T)
Enter_Pre-Operational " ; 4
= Switches to the Pre-Operational state. In the F.'re. Ogeratlonal s?ate, PDO w
Reset_Communication transmission is not possible.
Reset_Node Initializes itself to the restarted state. The communications card reads the

Node-ID and 040 to 051 data.

L For details about the NMT, refer to the user's manual or documentations of your master equipment, or
CANopen Specifications DS 301 published by CiA.

(2) Heartbeat and Node Guarding

Heartbeat and Node Guarding are services for detecting network breaks. The implementation of either
Heartbeat or Node Guarding is recommended.

LX) For details about Heartbeat and Node Guarding, refer to Chapter 12 "Heartbeat and Node Guarding".

ACAUTION

Important: The use of either Heartbeat or Node Guarding is recommended

The setting for detecting disconnection in the CANopen device is invalid by default. Unless the setting is
enabled, the CANopen network including inverter can not detect a disconnection even if the disconnection
occurs. We strongly recommend to enable the setting.
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(3) Emergency (EMCY)

This service allows the communications card to automatically transmit the content of an alarm that has occurred

in the inverter. The transmission format is shown below.

COB-ID Byte 0 Byte 1 Byte 2 Byte3 | Byte4 | Byte5 | Byte6 | Byte7

0x80 + Error field Error

Node-ID (L byte) (H byte) register 0 0 0 0 0
Error field: Content of an alarm that has occurred

Error register:

1 = An alarm has occurred, 0 = No alarm

(Functionally equivalent to Index 1001)

EJ For details about [Error field] and [alarm codes], refer to "Chapter 14

CODES".
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Chapter 10 LIST OF OBJECTS

This chapter describes objects (parameters) supported by the communications card. They are contained in any
of the following three areas.

(1) Communication Profile Area (Indexes 1000 to 1FFF)

This contains a group of objects common to all CANopen communications devices. It is stipulated in the
CANopen Specifications DS 301.

(2) Manufacturer Specific Profile Area (Indexes 2000 to 5FFF)

This contains a group of objects exclusively designed for Fuji products and not compatible with other
manufacturers' CANopen devices. It enables access to inverter's function codes.

(3) Standard Device Profile Area (Indexes 6000 to 9FFF)

This contains a group of objects that allow the control of the inverters. It is standardized by the CANopen
Specifications DSP 402 and is compatible with other manufacturers' CANopen devices.

10.1 Objects in Communication Profile Area
Table 10.1 lists objects in the communication profile area.

R/W:  Object access type. "R": denotes Read-only "RW": Read/Write
S/R:  "Y" Indicates the object which is affected by object 1010/1011(Store/Restore)
(1) Communication Profile Area

Table 10.1  Objects in Communication Profile Area

l(rlli(:eex); Sub Object name Description Data type R/W | S/IR
1000 - Device type 0x10192 UNSIGNED32 R
1001 - Error register 1: Error, 0: No error UNSIGNED8 R
1003 - Pre-defined error field ARRAY -
Number of errors that have occurred.
0 Number of errors 1: One error, 0: No error UNSIGNED8 RW
[Write]0:error field reset.
1 Standard error field ?So::'?aol;:rgir.i ‘t)hat have occurred. UNSIGNED32 R
1005| - | COB-IDSYNGC COB-ID of SYNC message UNSIGNED32 | RW | Y
Default: 0x080
1008 | - | Menufacturerdevice Device name: OPC-COP2 STRING R
1009 - Manufacturer HW version Hardware version STRING R
100A - Manufacturer SW version Software version STRING R
. Node guarding time (ms
100C| - | Guardtime Defauﬁ: o (Disgable) (ms) UNSIGNED16 | RW | Y
Guarding time factor
100D| - Life time factor ;2"0‘:('::";?’\'/';2 tt:: ﬁf“eat'i‘:nl”;;%i;hr'fo do) | UNSIGNEDS | RW | Y
Default: 0 (Disable)
COB-ID of EMCY message
1014 ) COB-ID EMCY Readout value: 0x080 + l?lode-ID UNSIGNED32 R
- Consumer heartbeat time ARRAY
0 Number of entries Structures: 1 UNSIGNED8 R
1016 Upper word: Node-ID of Heartbeat
1 Consumer heartbeat time producer . UNSIGNED32 RW Y
Lower word: Heartbeat monitor cycle
Default: 0 (Disable)
Cycle time (ms) of Heartbeat
1017 - Producer heartbeat time message transmission UNSIGNED16 RW Y
Default: 0 (Disable)
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Index

(Hex) Sub Object name Description Data type R/W | SIR
- Identity Object RECORD
1018 0 Number of entries Number of sub-indexes: 1 UNSIGNED8 R
0x0000025E
1 Vender ID (Fuii Electric Group) UNSIGNED32 R
- Error behavior RECORD
0 No. of Error Classes Fixed at 1. UNSIGNED8 R
Transition destination selection at
[communication error]
1029 0:Pre-operational (only if current
1 Communication error state is operational) UNSIGNED8 | RW | Y
1:No state change
2:Stopped
3 to 127: Reserved
- 1st Receive PDO Communication Parameter RECORD
0 Number of entries Number of sub-indexes: 2 UNSIGNED8 R
COB-ID of RPDO 1 RW
oo || O9BP Default: 0x200 + Node-ID UNSIGNED32 | ".q | Y
Choice of transmission type
. Default: 255
2 T t UNSIGNED8 RwW Y
ransmission type (Change of state event)
(See Tables 7.5and 7.7.)
- 2nd Receive PDO Communication Parameter RECORD
0 Number entries Number of sub-indexes: 2 UNSIGNED8 R
COB-ID of RPDO 2 RW
o R Default: 0x300 + Node-ID UNSIGNED32 | "1 | Y
Choice of transmission type
- Default: 255
2 T t UNSIGNEDS8 RW Y
ransmission type (Change of state event)
(See Tables 7.5and 7.7.)
- 3rd Receive PDO Communication Parameter RECORD
0 Number of entries Number of sub-indexes: 2 UNSIGNED8 R
COB-ID of RPDO 3 RW
oz || OB P Default: 0x400 + Node-ID UNSIGNED32 | ".q | Y
Choice of transmission type
. Default: 255
2 T t UNSIGNED8 RwW Y
ransmission type (Change of state event)
(See Tables 7.5and 7.7.)
- 1st Receive PDO Mapping Parameter RECORD
Number of mapped . i RwW
1600 0 objects Number of mapped objects: 0 to 4 UNSIGNED8 p Y
1to4 | PDO mapping entry 1to4 | ( See section7.2and 7.3) UNSIGNED32 R*\1N Y
- 2nd Receive PDO Mapping Parameter RECORD
Number of mapped . i RwW
1601 0 objects Number of mapped objects: 0 to 4 UNSIGNED8 p Y
1to4 | PDO mapping entry 1to4 | ( See section7.2and 7.3) UNSIGNED32 RXV Y
- 3rd Receive PDO Mapping Parameter RECORD
0 Nulmber of mapped Number of mapped objects: 4 UNSIGNEDS8 R
1602 objects
1to4 | PDO mapping entry 1to4 | Fixed object 0xX5E02 sub 01 to 04 UNSIGNED32 R
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Index

(Hex) Sub Object name Description Data type R/W | S/IR
- 1st Transmit PDO Communication Parameter RECORD
0 Largest sub-index Max. sub-index number: 5 UNSIGNED8 R
COB-ID of TPDO 1 RW
1| COB-D Default: 0x180 + Node-ID UNSIGNEDS2 | "q" | Y
Choice of transmission type
1800 2 Transmission type Default: 255(Change of state event) UNSIGNED8 RW Y
(See Tables 7.5 and 7.7.)
- Minimum interval for PDO RW
8 Inhibit time (0.1ms) transmission. Default: 100 (10.0 ms) UNSIGNED16 1 Y
Cyclic interval for PDO transmission in
5 Event timer (ms) the transmission type 254 or 255. UNSIGNED16 | RW Y
Default: 0 (Disable)
- 2nd Transmit PDO Communication Parameter RECORD -
0 Largest sub-index Max. sub-index number: 5 UNSIGNED8 R
COB-ID of TPDO 2 RW
1| COB-D Default: 0x280 + Node-ID UNSIGNEDS2 | "q" | Y
Choice of transmission type
1801 2 Transmission type Default: 255(Change of state event) UNSIGNED8 RW Y
(See Tables 7.5 and 7.7.)
I Minimum interval for PDO RW
3 Inhibit time (0.1ms) transmission. Default: 100 (10.0 ms) UNSIGNED16 “ Y
Cyclic interval for PDO transmission in
5 Event timer(ms) the transmission type 254 or 255. UNSIGNED16 | RW Y
Default: 0 (Disable)
- 3rd Transmit PDO Communication Parameter RECORD -
0 Largest sub-index Max. sub-index number: 5 UNSIGNED8 R
COB-ID of TPDO 3 RW
1| COB-D Default: 0x380 + Node-ID UNSIGNEDS2 | "q" | Y
Choice of transmission type
1802 2 Transmission type Default: 255(Change of state event) UNSIGNED8 RW Y
(See Tables 7.5 and 7.7.)
_— Minimum interval for PDO RW
3 | Inhibittime (0.1ms) transmission. Default: 100 (10.0ms) | UNSIGNED16 | 1q™ | Y
Cyclic interval for PDO transmission in
5 Event timer(ms) the transmission type 254 or 255. UNSIGNED16 RW Y
Default: 0 (Disable)
- 1st Transmit PDO Mapping Parameter RECORD
Number of mapped . X RW
1A00 0 objects Number of mapped objects: 0 to 4 UNSIGNED8 “ Y
1to4 | PDO mapping entry 1to4 | ( See section7.2and 7.3) UNSIGNED32 R:\1N Y
- 2nd Receive PDO Mapping Parameter RECORD
Number of mapped . X RW
1A01 0 objects Number of mapped objects: 0 to 4 UNSIGNED8 ¥ Y
1to4 | PDO mapping entry 1to4 | ( See section7.2and 7.3) UNSIGNED32 R'\1N Y
- 3rd Receive PDO Mapping Parameter RECORD
0 Nu_mber of mapped Number of mapped objects: 0 to 4 UNSIGNED8 R
1A02 objects
1to4 | PDO mapping entry 1to4 | ( See section7.2and 7.3) UNSIGNED32 R

*1 Only available to "W (write)" when the PDO is disable (bit 31 of the "COB-ID" is "1" ).
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(2) Store / Restore

It is possible to perform “Store” or “Restore” when the following conditions are satisfied.

1) The NMT state is in [Pre-operational] stage.

::iiex); Sub Object name Description Data type R/W
- Store parameter settings
0 Number of entries Fixed 3. UNSIGNED8 R
1 Store all parameters Content of transmission data is as UNSIGNED32 RW
1010 follows.
2 Store Cotmmun'ca“on “save” (ISO8859/ character) UNSIGNED32 RW
parameters MSB LSB
3 Store application parameters 0x65, 0x76, 0x61, Ox73 UNSIGNED32 RW
- Restore parameters
0 Number of entries Fixed 2. UNSIGNED8 R
Restore default values to all Content of transmission data is as
1011 1 Parameters *1 follows. UNSIGNED32 RW
“load” (1SO8859/ character)
2 | o e[ M e | unseneoaz |
P 0x64, 0x61, OX6F, 0x6C

*1 The inverter must be in a stopped state (Gate-off state).

Tip The subject of the present object, please refer to the following section.

Communication parameters  10.1
Application parameters 10.3

Objects in Communication Profile Area (S/R columns)
Standard Device Profile Area (S/R columns)
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10.2 Objects in Fuji Specific Profile Area

Table 10.2 lists objects in the Fuji specific profile area. In the R/W column, "R" denotes Read-only and "RW"

denotes Read/Write.

Table 10.2 Objects in Fuji Specific Profile Area

Index

Default: the value specified by 051

(Hex) Sub Object name Description Data type R/W
Bus state of CAN communication
2200 0 Bus state 0: Normal , UNSIGNEDS R
1: Bus-off or Error passive
2: Other errors
CANopen communication state
0: Not connected to CAN
3000 0 Node state 1: Initialization in progress UNSIGNEDS R
2: Stopped
3: Pre-Operational
4: Operational
- Assignment of RPDO 3 ARRAY -
0 Number of entries | Structures: 4 UNSIGNED8 R
Function code assignment 1 for
1 Function code 1 write in PDO 3 UNSIGNED16 RW
Default: the value specified by 040
Function code assignment 2 for
5E00 2 Function code 2 | write in PDO 3 UNSIGNED16 RW
2 Default: the value specified by 041
Function code assignment 3 for
3 Function code 3 | write in PDO 3 UNSIGNED16 RW
Default: the value specified by 042
Function code assignment 4 for
4 Function code 4 write in PDO 3 UNSIGNED16 RW
Default: the value specified by 043
- Assignment of TPDO 3 ARRAY -
0 Number of entries | Structures: 4 UNSIGNED8 R
Function code assignment 1 for
1 Function code 1 read in PDO 3 UNSIGNED16 RW
Default: the value specified by 048
Function code assignment 2 for
5E01 2 Function code 2 | read in PDO 3 UNSIGNED16 RW
*2 Default: the value specified by 049
Function code assignment 3 for
3 Function code 3 read in PDO 3 UNSIGNED16 RW
Default: the value specified by 050
Function code assignment 4 for
4 Function code 4 | read in PDO 3 UNSIGNED16 RW
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Index . .
(Hex) Sub Object name Description Data type R/W
- Assignment data of RPDO 3 ARRAY -
0 Number of entries | Structures: 4 UNSIGNEDS8 R
1| Writing data 1 RPDO No.3 for writing data 1. UNSIGNED16 | RW
Default: 0
5E02 ”
- 2 Writing data 2 RPDO No.3 for writing data 2. UNSIGNED16 RW
Default: 0
3 Writing data 3 RPDO No.3 for writing data 3. UNSIGNED16 RW
Default: 0
4 Writing data 4 RPDO No.3 for writing data 4. UNSIGNED16 RW
Default: 0
- Assignment data of TPDO 3 ARRAY -
0 Number of entries | Structures: 4 UNSIGNEDS8 R
1 Reading data1 | 17 DO No.3 for reading data 1. UNSIGNED16 R
Default: 0
5E03 "
- 2 | Readingdataz | 17DO No.3for reading data 2. UNSIGNED16 R
Default: 0
3 | Readingdata3 | 17DO No.3forreading data 3. UNSIGNED16 R
Default: 0
4 Reading data4 | 10O No.3 for reading data 4. UNSIGNED16 R
Default: 0
Access to inverter's function code
Specifying the function code
5F02to . - | Index= 5FO0, Sub= xx
SFFF | 110100 | FRENICS NGO | iy 6 o6 type (See Table 7.3) | UNSIGNED1S | Rw *1
3 xx: Number + 1
Example: EO1 —
Index 5F05, Sub 02

*
=

Writable only in the Operational state.
*2 For details about how to specify the function codes, refer to Chapter 7, Section 7.2 (4) "Configuring inverter's function
codes 040 to 043, 048 to 051, and Indexes 5E00 and 5E01".

Tip Modifying function code assignments using Index 5E00 or 5E01 immediately takes effect in the
inverter. Note that restarting the inverter or issuing Reset Node to the inverter reverts them to the
ones made by 040 to 043 and 048 to 051.

*3 For details about function code type, refer to Table 7.3. For details about the data format of function codes assigned,
refer to the RS-485 Communication User's Manual, Chapter 5, Section 5.2 "Data Formats".

*4 Turning the inverter power OFF clears the current settings of inverter's function codes S01, S05, S06, S07, S12, S13,
and S19.
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10.3 Standard Device Profile Area

Table 10.3 lists objects in the standard device profile area.

R/W:  Object access type. "R": denotes Read-only "RW": Read/Write
Map: It shows the mapping attribute of PDO.
"R": Can be mapped to RPDO "T": Can be mapped to TPDO
S/R:  "Y" Indicates the object which is affected by object 1010/1011 (Store/Restore).
Table 10.3 Objects in Standard Device Profile Area
Index . -
(Hex) Sub Object name Description Data type R/W | Map | S/R
Alarm history (latest alarm info)
603F i Error code (For details, refer to Table 14.1.) UNSIGNED16 R T
Drive control
6040 - Controlword (Controlling the DS 402 state UNSIGNED16 RW R
machine)
Status monitor
6041 - Statusword (Displaying the status of the DS 402 UNSIGNED16 R T
state machine)
6042 - vl target velocity Speed command (r/min) INTEGER16 RW R Y
Speed monitor (r/min) 3
6043 - vl velocity demand (Equivalent to inverter's function INTEGER16 R T
code Z79)
Speed monitor (r/min)
6044 - vl control effort (Equivalent to inverter's function INTEGER16 R T
code M79)
- vl velocity min max amount ARRAY
0 Number of entries Number of sub-indexes: 2 UNSIGNED8 R
vl velogity min Minimum output speed (r/min)
1 y (Equivalent to inverter's function UNSIGNED32 | RW | R | Y
6046 amount
code F16)
vl velocity max Maximum speed (r/min)
2 amount Y (Equivalent to inverter's Iunction UNSIGNED32 RW R Y
codes F03/A01/b01/r01 *1)
vl velocity acceleration 2
- (Specifying acceleration using the Delta speed and Delta RECORD
time. Equivalent to inverter's function code S08)
6048 0 Number of entries Number of sub-indexes: 2 UNSIGNED8 R
1 Delta speed Del.ta speed (r/mlp) in acceleration UNSIGNED32 RW R v
during the Delta time
2 Delta time Delta time (s) UNSIGNED16 RW R Y
vl velocity deceleration *2
- (Specifying deceleration using the Delta speed and Delta RECORD
time. Equivalent to inverter's function code S09)
6049 0 Number of entries Number of sub-indexes: 2 UNSIGNED8 R
1 Delta speed Delta speed (r/min) in deceleration UNSIGNED32 | RW | R Y
during the Delta time
2 Delta time Delta time (s) UNSIGNED16 RW R Y
vl velocity quick stop *2
_ (Specifying deceleration time for quick stop using the Delta RECORD
speed and Delta time. Equivalent to inverter's function code
H56)
604A : ’ .
0 Number of entries Number of sub-indexes: 2 UNSIGNED8 R
1 Delta speed Del'ta speed (r/mlp) in deceleration UNSIGNED32 RW R v
during the Delta time
2 Delta time Delta time (s) UNSIGNED16 RW R Y
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Index

(Hex) Sub Object name Description Data type R/W | Map | S/R
vl set-point factor *4
- . . ARRAY
Changes the resolution and range for the speed setting
0 Highest sub-index Number of sub-indexes: 2 UNSIGNED8 R
supported
6048 -32768 to +32767
1 Numerator *Except for 0; treated as “1” when INTEGER16 RwW R Y
the setting is made.
2 Denominator (Equivalent to Inverter's function INTEGER16 RW | R \4

codes  Sub 1: C89, Sub 2: C90 )

Number of poles in motor
604D - vl pole number (Equivalent to inverter's function UNSIGNED8 RW R Y
codes P01/A15/b15/r15 *1)

6060 - Modes of operation Chope of mode for DS 402 state INTEGERS8 w R
machine.

Mod ¢ i Confirmation of mode selected for
6061 - dig IZS oroperation | hg 402 state machine INTEGERS R T
play Fixed at 2 (= Velocity mode)

1000=100.0%

Actual value of instantaneous torque
6077 - Torque actual value K \ . UNSIGNED16 R T
(Equivalent to Inverter's function

code MO7 [10000=100.00%] ) *5

1000=100.0%

Actual value of output current
gorg | - | Curentactual . put ) UNSIGNED16 | R | T
value (Equivalent to Inverter's function

code M11 [10000=100.00%] ) *5

*1 Depending upon the motor selected, the equivalent function codes automatically switch.
[ For details about motor selection, refer to the inverter Instruction Manual, "A codes, b codes and r codes.”

*2 Regarding "6048" "6049" "604A" objects, please note as follows:
* "Delta speed" is re-calculated from "Acceleration / Deceleration rate" (from FO3, FO7/F08 and P01) and "Delta time"
at power-on.
* "Acceleration / Deceleration rate" (FO7/F08) always keep user configured value.
* "Delta time" (Sub-index 2) uses its stored value if the objects “6048”, “6049” or “604A" has been stored by object
“1010".
* If the objects “6048”, “6049” or “604A" have not been stored, each "Delta time" is set to 10 s (default value).
* Both "Delta speed" and "Delta time" have to be reconfigured by the user in the following cases:
Case 1) Applied motor is switched (for example, from motor 1 to motor 2).
Case 2) Number of poles has been changed.
Case 3) Maximum output frequency has been changed.

*3 In an inverter model which does not support Z79, object 6043 is same as object 6044.

*4 In an inverter model which does not support C89 and C90, 604B will reflect the percentage only of the value of "6042
to 6044".

*5 The minimum resolution of CANopen object is different from inverter function code.
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Chapter 11 DRIVING THE INVERTER VIA CANopen NETWORK

There are the following two ways to drive the inverter via CANopen network.
(1) Driving with CANopen Drive Profile (DSP 402)
(2) Driving with Inverter's Function Code S06

11.1 Driving with CANopen Drive Profile (DSP 402)
(1) List of related objects

Index Sub Object name Description Data type Access

(Hex.)

6040 } Controlword ContrQIs the state transition of the state UNSIGNED16 | RW
machine

6041 - Statusword Monitors the current status UNSIGNED16 | R

6042 - vl target velocity Speed command (r/min) INTEGER16 RW

6044 - vl control effort Speed monitor (r/min) INTEGER16 R

Tip To control the inverter, it is convenient to use PDO 2 that is capable of sending Controlword and speed

command (vl target velocity) at the same time (in case that mapped objects to the PDOs are factory
defaults).

(2) Details of related objects

| Controlword

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
Fault 0 0 0 Enab!e Quick Enable Switch on
reset operation stop voltage

bit 15 bit 14 bit 13 bit 12 bit 11 bit 10 bit 9 bit 8

X4 X3 X2 X1 Reverse 0 0 Halt
bits 0 to 3 Control the state machine for state transition. See Figure 11.1.

bit 7 Fault reset

bit 8 Halt

bit 11 Reverse

bits 12 to 15

Change from 0 to 1 to reset an alarm.

1 = Fix the inverter’s output speed at 0 r/min

Specify the rotational direction. 0 = Forward, 1 = Reverse.

Turn digital input terminals [X1] to [X4] OFF or ON. 0 = OFF, 1 = ON
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W Statusword

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
Warnin Switch on Quick Voltage Fault Operation Switched Ready to
9 disabled stop enabled enabled On switch on

bit 15 bit 14 bit 13 bit 12 bit 11 bit 10 bit 9 bit 8
Directipn 0 0 0 Interngl limit Target Remote 0

of rotation active reached

bits0t0 2, 5,6 :  Status display of the state machine. See Figure 11.1.

bit 3 Fault ;1 =Tripped

bit 4 Voltage enabled : 1= \oltage applied to the main circuit

bit 7 Warning : Not used. Fixed at 0.

bit 9 Remote : 1 = Either one of speed and run commands via CANopen is valid.
bit 10 Target reached : 1 =Reference speed reached

bit 11 Internal limit active : 1 ="Torque, voltage, or current limiter activated

bit 15 Direction of rotation : 0 = Forward or stop, 1 = Reverse

u vl target velocity

This specifies the speed command (r/min). Data setting range: -32768 to 32767 r/min

m vl control effort

This monitors the current output speed to display (r/min). Output range: -32768 to 32767 r/min

(3) State machine

Operating the state machine (the state transition flow in Figure 11.1) stipulated in the DSP 402 drives the
inverter. Controlword (CTW in the figure) causes the state transition of the state machine, and Statusword (STW
in the figure) monitors the state.

Table 11.1 lists the commands to the inverter at each of the state transition times.

< Tip Transition to State 5 "Operation enabled" (see Figure 11.1) sets the inverter in run state.
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Note: In this flow, the upper bytes
of the CTW and STW are omitted
since they are independent of the

Start

From all states

state machine.
1: True, O: False,

x: No related function

I
13 Alarm occurred

STW= x00x 0000

1. Not ready to switch on

7. Fault reaction active

STW= x0xx 1111

Internal initialization completed 1

9 CTW=0xxx 0000

‘14 Output shutdown (Trip)

Reset trip
or

CTW=1XXX XXXX 8. Fault

2. Switch on disabled
STW= x10x 0000

<15

STW= x00x 1000

CTW=0xxx x110 2

‘ ? CTW=0xxx xx0x
7

‘ CTW=0xxx x0xx

or

STW= x01x 0001

3. Ready to switch on

10 CTW=0xxx xx0x
or
CTW=0xxx xOxx

CTW=0xxx x111 3

Output shutdown

6 CTW=0xxx 0110 12 or

CTW=0xxx x00x

4. Switched on

8 CTW=0xxx x110
STW=x01x 0011
CTW=0xxx 1111 z‘t 20TW=0xxx 0111
CTW=0xxx x01x
5. Operation enabled 6. Quick stop active
STW=x01x 0111 > STW= x00x 0111
Figure 11.1 State Machine
Table 11.1 Relationship between State Machine and Inverter Status

State No. Name Inverter status
1 Not ready to switch on Initialization of the CANopen communications card in progress
2 Switch on disabled Inverter alarm released
3 Ready to switch on Inverter output shut down
4 Switched on Inverter stopped (Run command OFF)
5 Operation enabled Inverter running (Run command ON)
6 Quick stop active Inverter quick stopped (within the time specified by Index 604A)
7 Fault reaction active Alarm detected
8 Fault Inverter tripped
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(4) Communication example

This section gives an actual communication example that controls the DSP 402 state machine in order to drive
the inverter. This example uses PDO 2 under the following conditions:

- Node-ID of the inverter (communications card): 1 (Inverter's function code 031 = 1)
- Transmit PDOs 1 and 3: Disabled
That is, Index 1800 Sub 1 = 0x80000181 and Index 1802 Sub 1 = 0x80000381
- All other CANopen objects: Default setting
- Inverter's function code y98 = 3

The format of PDO 2 is shown below.

B Receive PDO (Master — Inverter)

COB-ID Byte 0 Byte 1 Byte 2 Byte 3
0x301 Controlword vI_target_velocity
(Lbyte) (H byte) (Lbyte) (H byte)
B Transmit PDO (Inverter — Master)
COB-ID Byte 0 Byte 1 Byte 2 Byte 3
0x281 Statusword vl_control_effort
(Lbyte) (H byte) (Lbyte) (H byte)

1) Upon receipt of Start_Remote_Node service from the master, the inverter shifts to the Operational state
(the green RUN LED on the communications card turns ON) in which it is ready for PDO communication. At
the same time, the inverter responds to the master with the following transmit PDO 2. The lower byte of
Statusword (Bytes 0 and 1) is 50, indicating that the state machine is in state 2.

2)

Transmit PDO

(Inverter — Master)

To shift the state machine from state 2 to state 3, send the following data in Controlword (Bytes 0 and 1)

from the master.

Receive PDO

(Master — Inverter)

Upon receipt of the above, the inverter responds to the master with the following transmit PDO. The lower

COB-ID

Byte 0

Byte 1

Byte 2

Byte 3

0x281

50

02

00

00

COB-ID

Byte 0

Byte 1

Byte 2

Byte 3

0x301

06 1 00

0 ¢ 00

byte of Statusword (Bytes 0 and 1) is 31, indicating that the state machine is in state 3.

Transmit PDO

(Inverter — Master)

COB-ID

Byte 0

Byte 1

Byte 2

Byte 3

0x281

31

02

00

00
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To shift the state machine from state 3 to state 4, send the following data in Controlword (Bytes 0 and 1)
from the master.

Receive PDO COB-ID Byte 0 Byte 1 Byte 2 Byte 3

(Master — Inverter) 0x301 07 | 00 00 | 00

Upon receipt of the above, the inverter responds to the master with the following transmit PDO. The lower
byte of Statusword (Bytes 0 and 1) is 33, indicating that the state machine is in state 4.

Transmit PDO COB-ID Byte 0 Byte 1 Byte 2 Byte 3

(Inverter — Master) 0x281 33 | 02 00 | 00

To shift the state machine from state 4 to state 5 (Run forward command) and issue a speed command,
send the following data in Controlword from the master. In this example, enter the speed command 1800
r/min (= 0x0708) to vI_target_velocity (Bytes 2 and 3).

Receive PDO COB-ID Byte 0 Byte 1 Byte 2 Byte 3

(Master — Inverter) 0x301 OF E 00 08 E o7

Upon receipt of the above, the inverter starts running, accelerating to a speed of 1800 r/min. The lower byte
of Statusword (Bytes 0 and 1) is 37, indicating that the state machine is in state 5. During acceleration, the
output speed monitor vl_control_effort (Bytes 2 and 3) changes its value, so the inverter sends the following
data continually until the inverter reaches the target speed.

Transmit PDO COB-ID Byte 0 Byte 1 Byte 2 Byte 3

(Inverter — Master) 0x281 37 1 02 I

To stop the inverter, shift the state machine from state 5 to state 4.

Receive PDO COB-ID Byte 0 Byte 1 Byte 2 Byte 3

(Master — Inverter) 0x301 o7 E 00 08 E o7

Upon receipt of the above, the inverter starts decelerating. The lower byte of Statusword (Bytes 0 and 1) is
33, indicating that the state machine is state 4. During deceleration also, the output speed monitor
vl_control_effort (Bytes 2 and 3) changes its value, so the inverter sends the following data continually until
the inverter comes to a stop.

Transmit PDO COB-ID Byte 0 Byte 1 Byte 2 Byte 3

(Inverter — Master) 0x281 33 E 02 - E -
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11.2 Driving with Inverter's Function Code S06

( Note Important

To enable run commands specified by S06, all of the following conditions should be satisfied:

- Receive PDOs 1 and 2: Disabled

That is, Index 1400 Sub 1 = 0x80000xxx and Index 1401 Sub 1 = 0x80000xxx

- DSP 402 state machine: State 2
- Inverter's function code y98 = 2 or 3

(1) List of related objects

Index | Sub

(in units of rpm)

(Hex.) | (Hex) Object name Description Data type Access
5F02 07 Inverter's function code S06 Run command (Note) UNSIGNED16 | RW
5F03 OF | Inverter's function code M14 | Monitors the running status UNSIGNED16 | R
5F02 06 | Inverter's function code S05 Frequency command (in units of 0.01 Hz) INTEGER16 | RW
5F02 14 | Inverter's function code S19 Frequency command (in units of rpm) INTEGER16 | RW
5F03 | OA | Inverter's function code Mog | Monitors the output frequency INTEGER16 |R
(in units of 0.01 Hz)
5F03 | 50 | Inverters function code M7g | Monitors the output frequency INTEGER16 | R

<Note Inverters driven by S06 do not follow the DSP 402 state machine, so the Statusword does not show

the inverter status. Use inverter's function code M14, instead.

Tip To drive inverters with S06, using PDO3 is convenient. For details about PDO 3, refer to Chapter 7

"PDO PROTOCOL."

(2) Details of related objects
M [nverter's communication-dedicated function code S06

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
X6 X5 X4 X3 X2 X1 REV FWD
bit 15 bit 14 bit 13 bit 12 bit 11 bit 10 bit 9 bit 8
RST XR XF 0 0 X9 X8 X7
bit 0 FWD : 1 =Run forward command
bit 1 REV : 1 =Run reverse command
bits 2to 10, X1to X9 : Communication control input terminals*
bits 13,14 XF, XR : Communication control input terminals
(Digital input terminals [XF] (FWD) and [XR] (REV))
bit 15 RST : Change from 0 to 1 to clear the tripped state.

*The number of terminals depends on the inverter type.
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m Inverter's communication-dedicated function code M14

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
VL TL NUvV BRK INT EXT REV FWD

bit 15 bit 14 bit 13 bit 12 bit 11 bit 10 bit 9 bit 8
BUSY 0 RL ALM DEC ACC IL

bit 0 FWD 1 = Running forward

bit 1 REV 1 = Running reverse

bit 2 EXT 1 = During DC braking or pre-exciting

bit 3 INT 1 = Inverter shutdown

bit 4 BRK 1 = Braking

bit 5 NUV 1 = DC link bus voltage established

bit 6 TL 1 = Torque limiting

bit 7 VL 1 = Output voltage limiting

bit 8 IL 1 = Output current limiting

bit 9 ACC 1 = During acceleration

bit 10 DEC 1 = During deceleration

bit 11 ALM 1 = Alarm relay output

bit 12 RL : 1 =Communication active

bit 15 BUSY : 1 = Busy in writing function codes

H Inverter's communication-dedicated function code S05

This specifies the frequency command in units of 0.01 Hz. Data setting range: -327.68 to 327.67 Hz

B Inverter's communication-dedicated function code M09

This shows the current output frequency in units of 0.01 Hz. Data output range: -327.68 to 327.67 Hz

m Inverter's communication-dedicated function code M79

This shows the current output frequency in units of rpm. Data output range: -32768 to 32767 rpm
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(3) Communication example

This section gives an actual communication example that uses S06 in order to drive the inverter. This example

uses PDO 3 under the following conditions:

- Node-ID of the inverter (communications card): 1 (Inverter's function code 031 = 1)
- Assignment of PDO 3:

040 = 0206 (Function code 1 for write = S06)
041 = 0205 (Function code 2 for write = S05)
042 = 0000 (Function code 3 for write = None)
043 = 0000 (Function code 4 for write = None)

- Receive PDOs 1 and 2: Disabled
That is, Index 1400 Sub 1 = 0x80000201 and Index 1401 Sub 1 = 0x80000301

- Transmit PDOs 1 and 2: Disabled
That is, Index 1800 Sub 1 = 0x80000181 and Index 1801 Sub 1 = x80000281

- All other CANopen objects: Default setting
- Inverter's function code y98 = 3

048 = 030E (Function code 1 for read = M14)
049 = 0309 (Function code 2 for read = M09)
050 = 0000 (Function code 3 for read = None)
051 = 0000 (Function code 4 for read = None)

The format of PDO 3 assigned as above is shown below.

B Receive PDO (Master — Inverter)

COB-ID

Byte 0 | Byte 1

Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7

0x401

S06
(L byte) (H B byte)

S05

(L byte) (H byte) No assignment

No assignment

B Transmit PDO (Inverter — Master)

COB-ID

Byte 0 | Byte 1

Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7

0x381

M14
(L byte) (H byte)

M09

(L byte) (H byte) No assignment

No assignment
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Upon receipt of Start_ Remote_Node service from the master, the inverter shifts to the Operational state
(green RUN LED ON) in which it is ready for PDO communication. At the same time, the inverter responds
to the master with the following transmit PDO 3.

Transmit PDO COB-ID Byte 0 | Byte 1 Byte2 | Byte3 | Bytes4to7

(Inverter - Master) 0x381 28 1+ 10 00 + 00 00000000

To send the run command "S06 = 1 (FWD = 1)" and the frequency command "S05 = 50.00 Hz (=0x1388)",
enter the data as shown below.

Receive PDO COB-ID Byte 0 | Byte 1 Byte2 | Byte3 | Bytes4to7

(Master — Inverter) 0x401 01 . 00 88 . 13 00000000

Upon receipt of the above, the inverter starts running. When it reaches the reference speed, it sends the
following transmit PDO.

Transmit PDO COB-ID Byte 0 | Byte1 Byte2 | Byte3 | Bytes4to7

(Inverter — Master) 0x381 21 v 10 88 ! 13 00000000

To stop the inverter, send "S06 = 0 (FWD = 0)" from the master.

Receive PDO COB-ID Byte 0 | Byte 1 Byte2 | Byte3 | Bytes4to7

(Master — Inverter) 0x401 00 ; 00 88 | 13 00000000

Upon receipt of the above, the inverter starts decelerating. When it comes to a stop, it sends the following
transmit PDO.

Transmit PDO COB-ID Byte 0 | Byte 1 Byte2 | Byte3 | Bytes4to7

(Inverter — Master) 0x381 28 + 10 00 + 00 00000000

To run the inverter in the reverse direction, send "S06 = 2 (REV = 1)" from the master.

Receive PDO COB-ID Byte 0 | Byte 1 Byte2 | Byte3 | Bytes4to7

(Master — Inverter) 0x401 02 ; 00 88 | 13 00000000

Upon receipt of the above, the inverter starts running in the reverse direction. When it reaches the
reference speed, it sends the following transmit PDO.

Transmit PDO COB-ID Byte 0 | Byte 1 Byte2 | Byte3 | Bytes4to7

(Inverter — Master) 0x381 22 1+ 10 88 + 13 00000000
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Chapter 12 HEARTBEAT AND NODE-GUARDING

The Heartbeat and Node Guarding services are provided for detecting disconnection. We recommend you to
use either one.

Note Important: The use of either Heartbeat or Node Guarding is recommended
The setting for detecting disconnection in the CANopen device is invalid by default. Unless the setting
is enabled, the CANopen network including inverter can not detect a disconnection even if the
disconnection occurs. We strongly recommend to enable the setting.

12.1 Heartbeat

Heartbeat is a mechanism to detect the disconnection in the CANopen network by monitoring the signals from
the specified node.

EJ  For details about Heartbeat, refer to the CANopen Specifications DS 301.

Do not use both Heartbeat and Node Guarding at the same time. If they are used at the same time,
the disconnection is not detected properly. To use Heartbeat, make Node Guarding invalid, that is, set
Index 100C=0 and Index 100D=0 (refer to Section 12.2).

Note

(1) List of related objects

(Iﬂiix) Sub Object name Description Data type Access
- Consumer heartbeat time ARRAY
0 Number of entries Number of configurations: 1 UNSIGNED8 R
1016 Upper word: Node ID to be monitored
1 Consumer heartbeat time Lower word: Heartbeat monitoring time UNSIGNED32 | RW
Default: 0 (Disable)
1017 | - | Producer heartbeat time | eartbeat message transmitting cycle UNSIGNED16 | RW
Default: 0 (Disabled)

(2) Consumer heartbeat time

It is the preset time interval within the Heartbeat signals should be received from the specified node ID
(Heartbeat producer). The behavior is as follows: if the Heartbeat signal cannot be received over monitoring
time, the disconnection is deemed to occur.

The format is shown below. If the heartbeat consumer fails to receive a heartbeat signal within the specified
monitoring time, it will be judged as an occurrence of a CANopen network break.

[ For inverter reactions to apply when a CANopen network break occurs, refer to Chapter 13 "INVERTER
REACTIONS TO CANopen NETWORK BREAKS."

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 ‘ Byte 5 ‘ Byte 6 ‘ Byte 7

0000 NOde_l.D to be Heartbeat monitoring time (ms)
monitored

(3) Producer heartbeat time

The heartbeat producer automatically keeps transmitting a heartbeat signal in the specified cycle (in units of 1
ms). Any other node(s) (heartbeat consumer) monitors the heartbeat signal.

42



12.2 Node Guarding

Node Guarding is a mechanism to detect disconnections by monitoring the guarding signals periodically sent
from the master.

L For details about Node Guarding, refer to the CANopen Specifications DS 301.

Do not use both Heartbeat and Node Guarding at the same time. If they are used at the same time,
the disconnection is not detected properly. To use Node Guarding, make Heartbeat invalid, that is, set
Index 1016=0 and Index 1017=0 (refer to Section 12.1).

Note

(1) List of related objects

(Iﬂiix) Sub Object name Description Data type Access
. Guarding reception cycle setting (ms)
100C Guard time Default: 0 (Disable) UNSIGNED16 RW
100D - Life time factor | Su@rding time coefficient UNSIGNEDS | RW
Default: 0 (Disable)

(2) Guard time and life time factor

Sets the receive interval of Guarding signals from the master. If the Guarding signal can not be received over
preset receiving time, the disconnection is deemed to occur.

Set the receive interval in the equation below:
Guarding receiving interval (ms) = Guard time (ms) x Life time factor

Example: If the guard time is 100 ms and the life time factor is 5,
Guarding receiving interval = 100 ms x 5 = 500 ms

[ For inverter reactions to apply when a CANopen network break occurs, refer to Chapter 13 "INVERTER
REACTIONS TO CANopen NETWORK BREAKS".
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Chapter 13 INVERTER REACTIONS TO CANopen NETWORK BREAKS

CAN communications error might not occur depending on the combination of setting values.

Inverter's function codes 027 and 028 define inverter reactions to apply if the inverter detects a CANopen
network break, as described in Table 13.1 and Table 13.2.

(1) Related object and function code list

CANopen object Function .

No Index (Hex) code Description

1 6007 Sub 0 } Con)munlcatnon aport option code. o
Setting the behavior when a communication error occurs.
Error behavior

2 1029 Sub 1 - Setting the NMT state transition destination when a communication error
occurs.
Error reaction (inverter side).

3 i 027,028 Setting the behavior when a communication error occurs.

4 R H81 Assigned minor failure (inverter side).
Setting if it is treated as a minor failure when error occurs.

In any of the following cases, the communications card judges it as an occurrence of a network break.

Case1: Network break detected by Consumer Heartbeat or Node Guarding
Case2: Occurrence of bus-off in CAN
Case3: NMT state change ( Operational -> Other state )

Table 13.1 Network break detection by object 6007 set value

6007 (Hex) Case1 Case2 Case3 Description
0(0000) I[ggoiicr:g;]\e communications error.
1(0001) Detect Detect [malfunction]
-1(FFFF) Detect | Detect | Detect | Immediately coast to a stop and trip with ~-5. ()
2(0002) Detect Detect [Device control command ‘Disable Voltage’]
-2(FFFE) Detect Detect Detect | CTW=Disable voltage [ no 5~5. trip ]
3(0003) Detect Detect [Device control command ‘Quick Stop’]
-3(FFFD) Detect | Detect | Detect | CTW= Quick stop [no &5 trip ]
-4(FFFC) Detect Detect [malfunction manufacturer specific] )
-5(FFFB) Detect Detect Detect | (Refer to Table13.3)

<Note * If set to "Er5 (disconnection abnormality)" to handle as a minor failure by setting inverter’s function
code [H81], motor does not trip, and error does not occur.

Y For details about Consumer Heartbeat or Node Guarding, refer to Chapter 12 "Heartbeat and Node
Guarding".

L) If a communications error occurs, the LED status indicators on the communications card indicate the error
state. For details, refer to Chapter 2, Section 2.3 "LED Status Indicators".

Table 13.2 Changes the NMT state by 1029 setting at the time of error occurrence

1029 Sub1 NMT state of change
s Remarks
(Hex) destination
0 Pre-operational (only if currently in NMT state Operational)
1 (no change) No change of the NMT state
P Stopped The $tate Machine (refer to Figure 11.1) and CTW are
initialized.

<Note If 6007=-4/-5 and 1029 setting is other than “1”, the speed command and control command become
ineffective before error processing.
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<Note About Item "H81 assign" in the below table 13.3.
It shows the behavior in the case that "Er5 (disconnection abnormality)" is set to be handled as a
minor failure by setting inverter’s function code [H81].

Table13.3 Inverter Reactions to CANopen Network Breaks
027 028 Inverter Reactions to CANopen Network Breaks H81 assign
0, i ) B Immediately [/ -4 (no
4109 Invalid Immediately coast to a stop and trip with =~5. trip)
1 0.0to | After the time specified by 028, coast to a stop and trip with | After the time specified by
60.0s | £-5. 028. [ -AL (no trip)

If the inverter receives any data within the time specified by
0.0to ) . )
2 028, ignore the communications error. After the timeout, | Same as above
60.0s S
coast to a stop and trip with ~-5.

3, Invalid Keep the current operation, ignoring the No stop, no trip
13t0 15 communications error (no £~ trip). andno [ A
. Immediately decelerate to a stop. (*) Immediately . -4 (no
10 Invalid Pl -
Issue -5 after stopping. stop)

0.0to | After the time specifi:ed by 028, decelerate to a stop. Issue | After the time specified by
60.0s | A5 after stopping. ( 028. [ -A (no stop)

0.0 to If the inverter receives any data within the time specified by
12 . 028, ignore the communications error. After the timeout, | Same as above

60.0s decelerate to a stop and trip with 5~5. )

* Specify the deceleration time by the inverter function code F08.

(2) Restart from CANopen network disconnection failure

The ordinary restart sequence after recovering CANopen communication failure is shown the following figure.
Another sequence with [Reset node] command from master controller can also restart from the failure.

CAN communication error occur Required processing of
(8130h) quired b 9

CAN master.

No error setting ?
( object 6007h )

ENGLISH

else
1(-1),-4(-5)
Fault reset command Reset error code
( STW-BIt11 ON ) ( object 1003h-Sub0 = 0)
NMTchange?

( object 1029h )

Set NMT state [Operational]

Restart error control /

Guarding/Heartbeat

S
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Chapter 14 LIST OF INVERTER ALARM CODES

There are the following two ways to read out alarm codes generated when the inverter itself trips, via the

CANopen network.

(1) Read out alarm codes stipulated in CANopen from Index 1003 Sub 1 Standard error field or Index 603F
Error code.

Tip: If an alarm occurs, CANopen service automatically sends an EMCY message to the CANopen master
(see Chapter 9) and writes the alarm code into Index 1003 Sub 1 Standard error field and Index 603F Error
code. Note that the EMCY message cannot be retained so that it cannot be read out later.

(2) Read out alarm codes using inverter's function codes M16, M17, M18, and M19 (latest, last, 2nd last, and
3rd last alarm codes).

Table 14.1 lists alarm codes available.

Table 14.1  Alarm Codes

Error » Fuji's Alarm
field(Hex) Descriptions code
(M16 to M19)
0000 No alarm - 0
Motor selection error Erl 43
Rescue by brake alarm Pl=at 71
1000 Reaching maximum numbers of trip counter ELH 72
Load-cell overload Lo 74
Instantaneous overcurrent (during acceleration) ol /! 1
2310 Instantaneous overcurrent (during deceleration) ol o 2
Instantaneous overcurrent (during constant speed) ol 7 3
2330 Earth fault EF 5
3130 Input phase loss Lo 1
3140 Input Frequency fault FrE 12
Overvoltage (during acceleration) ol 6
3210 Overvoltage (during deceleration) i 7
Overvoltage (during constant speed) oli7 8
3220 Undervoltage L 10
3221 Data saving error during undervoltage E-F 51
3300 Output phase loss oL 46
4110 Inverter overload oL L] 25
Heat sink overheat o 17
4210 Inverter internal overheat g,’-/_-:j 19
Charging resistor overheat i 70
Over heat of DB resistor o 22
Motor protection (PTC/NTC thermistor) o 20
Overload of Motor1 ol 23
4310 Overload of Motor2 alZ 24
Overload of Motor3 o T 44
Overload of Motor4 ol H 45
5110 Low battery Lok 250
5210 AD converter defective Erg 39
5220 CPU error 45:,—_-7 33
Hardware error ErH 54
5400 DB transistor failure o 59
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Fuji's Alarm

fieEir(ﬁ;x) Descriptions (M1gct)g?v|19)

5430 Enable circuit error ELF 57
Charger circuit fault FE 16

5440 Short-circuit control error SCH 73
Fuse blown Fub 14

5450 DC Fuse blown Al 15
5453 AC Fuse break A 13
5500 Memory error E-/ 31
Time information loss /gl 251

6320 Customizable logic error ElL 65
Password protection Lo 253

7110 Brake confirmation LbEE 60
7120 Magnetic pole sensor error /_—:/—[ 50
Out-of-step detection Erdd 42

7900 Tuning error Er7 37
Current input disconnect detection Lo 58

Wiring break in a NTC thermistor I lal=] 29

PID1 feedback wire break detection AL 66

PID2 feedback wire break detection Al 67

7300 External PID1 feedback wire break detection AL 91
External PID2 feedback wire break detection Flis 92

External PID3 feedback wire break detection FL 93

7301 Wiring break in a PG = 28
7310 Over speed error =5 27
7500 USB communications error Eru 68
Option communications error ErY 34

7510 RS-485 communications error (COM port1) ErE 38
(COM port2) ErF 53

7520 Keypad communications error Erc 32
8100 CANopen error Er5 35
8400 Speed mismatching (Out of speed control) ErE 47
8500 Position control error Ero 56
8600 Position deviation error = 52
Drought protection Floim 81

Control of maximum starts per hour = 82

8A00 End of curve protection Fial 83
Anti jam Lo 84

Filter clogging error ol 85

External alarm o 18

9000 Forced operation Fod 252
F004 Operation protection Erb 36
FFO00 Mock alarm Erm 254

Note Each inverter model has its own alarm codes. Not all alarm codes are supported with each inverter

model.
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The Error codes corresponding to CANOpen communication are shown below

Er(rgrei?)eld Descriptions FUchsoﬁ(learm

(M16 to M19)
8110 CAN overrun -
8120 Error passive mode of CAN-bus-state -
8130 Life guard error or Heartbeat error -
8140 Recovered from bus-off (CAN-bus-state) -
8150 Transmit COB-ID collision -
8200 Protocol error -
8210 PDO not processed due to data length error -
8220 PDO length exceeded -
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Chapter 15 NOTES ON USE OF COMMUNICATIONS CARD

This chapter provides notes on the use of the communications card.

(1) Avoid using the communications card with Transmission type = 255 (Transmit every time data changes) in
both transmit PDOs (TPDOs) 2 and 3 and Inhibit time = 0 at the same time. Such settings result in a lot of
CANopen network traffic depending upon the frequency of data changes, degrading the intrinsic
performance of the communications card. Decrease the transmission frequency in either one of TPDOs 2
and 3 by increasing the Inhibit time or using Sync signals.

(2) The minimum timer resolution is 1ms. So the setting value lower than 1ms is rounded up according to this
minimum resolution.
e.g. 11.1ms of setting value is treated as 12ms.
(3) To stop auto tuning triggered via CANopen network (Writing to inverter's function code P04, A18, b18 or
r18), write "0" to the corresponding function code.
(4) If the same object is mapped in the same RPDO, the information mapped later will be valid.
Example: If CTW is mapped in all mapping entries of RPDO1, only the last data is valid.
CTW(6040) CTW(6040) CTW(6040) CTW(6040)
RPDO No.1 Invalid Invalid Invalid Valid
(5) Relationship between 6043 and 6044 in TPDO
® The simultaneity of numeric value is not guaranteed in order to poll internal data of inverter
® |n an inverter model which does not support Z79, object 6043 is same as object 6044.
(6) How to initialize the data which is stored in the communication card

The following procedure is required by the keypad.
1. Set both function code value of the [033, 034] to '0'.

2. Function code [033], set to '254'.
3. Function code [034], set to '100'".
4. Please make sure that the value of [033] is set to '0'.
(If the correct procedure, communication card sets the value '0' of the function code [033].)
5. Set both function code value of the [033, 034] to '0" again.

6. Turn the inverter power OFF and then power ON.
Or send 'ResetNode' command from the CANopen master to the communications card.
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Chapter 16 SPECIFICATIONS
16.1 Operating Environment

Table 16.1 lists the environmental requirements for the inverter equipped with the communications card. For the
items not covered in this section, the specifications of the inverter itself apply.

Table 16.1 Environmental Requirements

Iltem Specifications
Site location Indoors
Relative humidity 5 to 95% (No condensation)
Atmosphere The inverter must not be exposed to dust, direct sunlight, corrosive gases,

flammable gases, oil mist, vapor or water drops.

Pollution degree 2 (IEC60664-1) (Note)

The atmosphere can contain a small amount of salt.

(0.01 mg/cmz2 or less per year)

The inverter must not be subjected to sudden changes in temperature that will
cause condensation to form.

Altitude 1,000 m max.

Atmospheric pressure 86 to 106 kPa

(Note) Do not install the inverter in an environment where it may be exposed to lint, cotton waste or moist dust or dirt which will
clog the heat sink of the inverter. If the inverter is to be used in such an environment, install it in a dustproof panel of your
system.

16.2 CANopen Specifications

Table 16.2 lists the CANopen specifications for this communications card. For the items not covered in this
section, the specifications of the CANopen apply.

Table 16.2 CANopen Specifications

Item Specifications Remarks
Physical layer CAN (1SO11898)
Node-ID 1to 127 Specified by inverter's function code 031.
Baud rate %0&5;)1//1 25/250/500/800 kbit/s Specified by inverter's function code 032.
it/s

Maximum cable length | See Table 16.3.

Applicable profile Compliance with the following profile;

- CiIADS 301 Ver. 4.02
- CiA DS 402 Ver. 2.0 with Velocity Mode

Table 16.3 Maximum Cabling Length for CANopen Communication

Baud rate (bit/s) 20k 50 k 125k 250 k 500 k 800 k 1™
Maximum cabling length | 2500 m | 1000 m 500 m 250 m 100 m 50 m 25m
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