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FANE
CANopen F&{EH— I TOPC-GI-COPJ £ HELHFLEEEELTHYMNE > SEVET,

Z MERHRERBAZE (L, CANopen < R 4 & FRENIC-MEGA % CANopen SBIE CiE#s T AR CTCHIATEL EHDELDTY,
ZDBIEH— K% FRENIC-MEGA IZHR Y {175 Z & T, PLC 42/8Y a % ED CANopen Y R 32 LG L, BIRES -
FRMIES - B — K70 B REZE > TFRENIC-MEGA 2R L—J & L TaY hO—ILT B ENRTEET,

ABEN—FOBHEEUTICSRLET,
- BEFOT7 4 : DS 301 Ver.4.02, DSP 402 Ver.2.0 Velocity Mode

- BIEEE : 20kbit/s~1Mbit/s
- JRT—TIE : 25m (IMbit/s) ~2500m (20kbit/s)

- FRENIC-MEGA WD &tiRE— FEHAE EWHE

COEIREBAEICIEA oN—2 TS SRV DEREH Y FEADT, CHEADHTICIE, COHRAEELS
N=—E KEDEZRAEZEEBHACHE > TRRVWAZERL, EL CHEACESV, ME-BRWVE, EF
TEEEYIT, FROETOREORREICLEYET,

IRFAER CHEARDRIRE L TCESL,

BEE N
OPC-G1-COP [CB8i#E G 2 &M ELUTITRLET . BMICIECTIRIACESLY,
+ RS-485 BIEA—H—XT =27
+ FRENIGC-MEGA Hx kit BHZ
ERIIHERBETLTOETOT, CHEADEICEEFROEHEAFLTILESEL,
Fiz, CORFKEREBEE LITD CAN in Automation (CiA) 1T CANopen EHZEDEKRMMBEA L TLNH T
CEFRICEBBLTEYFET., KEEH— FCHEAORIICS—HINDI L EHENLET,
-+ DS 301 Ver. 4.02
+ DSP 402 Ver. 2.0
LERDOLEHET CIAD Web 4 b (TR NOEHTHE Y O—RARETT,
http://www. can—cia. de/

AN\E
(=]
[y

- CORKEGAEESA, EEELZS X T, CANopen BIEH— FOETIF, i (Bo#R), & RTFRBRZE
ToTLEEL,
FIE S -ER LM, ERGEGZEHFY, FHOETOHREORREICEY ET,

- COBRRGASZE, ERICERASNIBREERICERCEBI LIV, RERFERECOIIKGRHASE
%, CANopen BIEHh— FABEESIIHETRENIREL TS,

B RELOTER

Mt B (EE), B RTARONCLT COMBHAEEAEL, WEFELEALTIESL,
Bl BBEOMH, RLCETIERSLVIBRFEOTATIIONTHHAITERLTIES L,
COMBHABTIR, REIBFENS VIR TFROLBYRISATOET,

f B A | BIRVWERSBECERGKEASEC PAEEMLAHY, REFLRFESLZESFTHORENERE
= R | shage

ﬁ :I:Er— BEWERSHRICERTRKESE 2TRELH Y, PREVGTORGERTI2EHRE LI
1L T | MHBEEORENBESNEER

BE, FRICEHRL-BEOHENTIRRICE >TRERGHRITHU O TEEELHY T,
WIhIEBEGRBEEHL TOETDTRIFoTIEEL,



Wt FE L VRBRISDONT

AEE

s A UN—2DEREER LT 22kKW L TIE 55 LE, 30kW LLEFX 10 5B L THSIT> T EL, EICLED
EDABLUVF YOS TOHEMEHRAL, TRAE—HEELEAL TERMBIHTF P -NC) HOERFHERRE
ENREGE DC+25V LUT) ISTA-2 TSI LR L ThBITH>TLIEEL,

- BRRERIE, BROHIFMRMT TS,

BREOBETIhHY

ANFEE

- SRS B WD ISREERRAMEE - BB L TV ARAZEALAVTLESL,
K¢, Wy, IHOETAHY

AT, R KK, FIY, ERSKTLBEDEMAA N—FPBEN—FRAICBATSDEHEL TS
(A
X, BEHDEZhHY

- WRORGT, RO LEICTEUNGERETSE, WRarRBTIETANHY FT.
BAEOEEIhHY

A UR—8, E—8, BENL/AXNRELET ., B0 Y —ORBORBEITELTIESL,
FHOBTIHY

BEEERICDINT

ATE

CBTA VN EEEORAAN—ERYFFTHLERON BA) LTSN, 48, BEREAAN-EHEE
WTLEELY,

RN FTRATFERELBVTEED,
BEOEThHY

C BEED—FOT—2RELMEZY, BRERBAES L1 —AY a7 E+SER LBV THEI—F
DT—REREETSE, BHUAFETELV LI PLEETE—ZNBET S EAHYET, 1 V-2 D&
EOFNICEHEEDT — FORER, ABET-TIESLY,
HwHOBThHY

BREPRR, BROZBRISDONT

ATE

s AVN—FDEREER LT 22kW A TIE5 5L, 30kW LLEIF 10 U ERBLTHSIT>o>TL S, EIZLED
EDABLUVF YOS TOHMEHRL, TRE—HEEERAL TERBIFF P -NC) HOERFHARRE
ENREMGIE (DC+25V L) ST TWAI LR LTHBIT> TS,

BEOBEIhHY

s HEESAALSME, RERER BRIBELBVTLLESL,

- ERANCEREY, et WA E) EHLTIESL,

- EBRNEIREEEALTIESL,

BE HHroBThHY




BEIZDOWLT

3 =z

A II:%\

- WRERETLHHERIT, EEREMELTHOTLEEL,
HFHROEThHY

Z Dtk

A

I3

SA

s BERIEE LGELNTEEN,
BE HDEThHY

FAaAVIZDWT
AETCRUTO7AaVEFALTLET,

(53»:%‘ CORTEERLTROBIRLET S &, FRENIC-MEGA ASAEHF DMRELZRIETES UM >12Y, TD
BAEORENERICOLEASEICHRYET,

To L ARROBRECEEOR, MoTH LEALSEEEETLTVET,

L smBEERLET.
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£38 BEN—FORMHFEBIL .. 7 AIITGh 29
31 BIEA—FOBAF ... 7 10.3 BEFNLRTOT7 AR ... 30
32 BENTEOBAL.... O % 11 % CANopen BIETOA ¥/ \— 4 OIEEE. .. 32
FAE B ... 10 11.1 CANopen ® KS4 77O 74 )L
410 EREHEER. ... 10 (DSP 402) IZLB5EER.............. 32
4.2  CANopen i FEMEME. ............... 11 1.2 A4 2N\ —Z2#E0— K S06 (& %3&#g . 37
4.3 AVR—E~OBRKE . ... 12 % 12 % Heartbeat & U Node Guarding. .. .. 41
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F1E CEADFERIS

1.1 BROR:R

FBLRDIEEZHEL TSN,

(1) BEA—F, BLMIx8: 2X), BEHRAERB)AA>TNSHIEZHRBL TS,

() BEHA—FLOBMROEE, MA RYGERMEFTOBRBAGVIEEZMRBL TS,

@) BEH— FLIZHH TOPC-G1-COPI AR TS EMREL TS, (H2.158)
HRBICSTBLGROFEELGENHYELE, BEVLFEFLERTY OBHEELMETIER LI,

T ABREA—FICEES 77 MLELURBERIMELTOERA.

- EDS D7 A INIEARBEN—FEIRFIBEADY—IL (VT4 F¥2L—4) [ZEETELHITD
BETY, EDS T7AILIERDWeb YA MZTHY U A—FAEETT ., (REZHNBE (FEH)
ETBEHIRTLR HEfERR—T

URL : https://webl. fujielectric.co. jp/Kiki—-Info/User/guestlogin. asp

- BRIGEREROEOESHEAC LS, 120Q 1%, 1/40, £BEREEH.

1.2 &S —%
ABEH— 1L FTEROAUA—ABABEIURMA—S 3 v THEATEET,
®1.1 EACUA—GBEERMA—S 3

g i AUN—3BE ROMN— 3>
FRENIC-MEGA FRNOOOGIO-000 2RE 1000 LARZ

¥ 0I2E AVN—4F8 247 BEV)—ABEERTEHFNAAVES,

L UNR—BDRMN—230iE, TOTSLE—FDAZ1—FSS5 TAVTFURER O 5 /Y THERT

BT ENTEEY, FMllL, FRENIC-MEGA ERIRERBAEDE 3E 13.4.6 AV TF U RIEHMER DI ZERL TS
&L,
LED E= 2 DERT 15H RTEAE
M EPZA B A DA 7 A VNR—=FDRMN—=C 3% 4 TRRLET .




¥ 2 E XBOBHEMEE
2.1 BWBOLW
CANopen BIEN— FOEROEMER 2.1 ITRLET,

13 CHA (3 FIR (%)
szt CANopen i#F%4 (TERMI) ?7* LRDEH CN1

oV B : oj'

P :

0 1oy Q o
~——A & —

\ (iﬁ'\ \ (@)
13 CERA 4 FIR ()

BTIHEIERDE LEDA o5 —4
2.1 CANopen @{Eh— FOZED LT
2.2 CANopen HiF&
CANopen BIE/ —JILEHEHELET,
EARICBET HaEMIE, F4E TR 28BLTESL,

2.3 LEDAVTHr—4
REEH— FOBAERIE® CANopen DB HKIEE 2 BO LD TRLET,
% 2.1 LED OiKEE

LED E-ES N ]

RUN SHAT BEA 7, BEEE

#® AR (VTN TFvva ) CANopen IStop) kHE
A (T2 2 CANopen Pre-Operational | 4K#E
RAT CANopen lOperational] iK%

ERR SHAT BIEREGL

() AR (CULT5yya ) CAN T5—/%w & Tkt
R (FTLT75yia =) Heartbeat/Node Guarding I & % B fgis t i
AB (TUry *) 1 VN—2 EDEGTE
AT CAN /SR Z4kfE *4

RUN, ERR [E1B¥ ST KEEH—FDOCPUERE

*1 VUL TS v 200ms BT, 1s AT TAR

*2 T4 2.5Hz (200ms fkT, 200ms ;HLT) T i

*3 ATILTZ v a: 200ms mAT, 200ms ;HLT, 200ms ST, 1s HKTTHE
*4 CAN /AR A JBE(E. FEFHTERR LED ARET D2 EHY £,



% 3 B EEN— FOmMFEmIL
AEE

A VN—BDEFEZEEM LT 22kW U TIEZ5 5L, 30kW A EX 10 50U EEBLTMDITo>TL &L, EIZLED
EZABFUVFr—CS U TDHENERREL, TRAA—LGEEFEALTEERGEFPH-NC) BOERTHEBET
WNRLMME (DC+25V LLTF) ISTFM > TWA I EEZRELTHLITH>TLESLY,

BEOHEZThSHY

N =z

AII:%\

- SR B LDMFNERERRAMES - BE L COAESREERALAVTIES,
XK, B, THOEEFLAHY

RCY, R RCT, FIY, ERKTUBEDEMDA VN—FPBEA—FRAICEBATSDEHEL TS
(A

KK, BHOBEhHY

- WRORGF, RO LEICTEUNGERETSE, WRarRBTIETALNHY FT.
AEOEENhHY

31 EfEh— FORfTIT
= VA SRROTEBET 5 S UNBEBHTORRIE, BEH— FERY T HMIH TR
Lo 1AW

() A VNR—=BFRKEDHN—FBYSL, #HET) Y P EREBHLTLLESWL, BEA—FIE, 41 2/3—4K
KDA T 3 UtEER— ~ 3EART (A-, B-, C-port) M55, A-port [COAEUTITETEETT ., (K 3.1)

L) FRENIC-MEGA ERIREFIEDNE 2 2 M2 3WR) £SBLTHNA—ZMYSN LTS, (30kW BLERK
BYFNRNT—ZBFAFTEEL)

() BEH—FOEE (B2.1) OWN %, 12N\—2KEDHIET) > bERD A-port (CN4) ~Z LA, fF
BRCTEAELTTEL, (K3.3)

T = BEHA— FORFHFEERDE (B 2.1) YA (B3.2 D) ISty bah, (N (K3.2 Q) A
TR B2 LAFATOAIEERAL TSN, B3 3FRMATETERLET.

Q) BEN— FOEBRETVET,
F4E R ESBLTIEEL,
4) 4 VNR—BKEDHN—FTIZRELTLES,

L) FRENIC-MEGA ERIREFIEDE 2 2 2. 3MMR) £SBLTHN—ZMYMF TS, (30kW BLERK
BYFNRRNT—RABEALTLEEN,)




3.1 0. 4kW 45l

D BEA—FZEYAIEI2#FHESIZLEAD
A VIN—ERKEALERDT B,

@ AR5 EELUA—SKEAEAT B,

FEICIRVAREFALEBE, BANTEAT
BEMAREGDAREMNHY FT.

A

®3.2 B\EH— FOETIF (A-port BufF(FEF)



(B LADEH)

3.3 EMFF5ET (A-port ER{I(FEF)

3.2 \EEH—FOERSL

BEA—FERUNTEIE RLE245m%L, BONLADEH (K33 %238 £5IoEoTRMYSNLTLE
T,




%

4 E EBRR

AEH

CAUN—EDEREER LT 22kKWLLTFIE5 5L L, 30kW LLEFX 10 5L LB L THSIT>TL &L, BICLED

EDABLUVFY—OS0TOHENEHREL, TRAE—HELEALTERREF P -NC) HMOERFHERE
ENREWGME (DC+25V LUTF) ISTFA-TWAZEFRABL THDIT>TLHEELY,

- BERRIERIE, BEROBHLIEMRMToTIESLY,

BEOKTLHY

s —RAICHIEMESROBEFBEBBZESATLFELADT, ERREEMICHEMESKRAERMN DL, ASH

DEETHRBEBSBESADSZLAHYFET, 0BG, FIHESRICERBROGEEAMNMESh SEEEA
HYFTOT, TEBFBHICHEESHE/MNANESITERLTILESLY,

FHOETAHY, KKODEThHY
N =z
A II l%\

A VR—=8, E—5, BENL/AXNRELET ., B0 Y —ORBORBEICTELTIESL,
BHOBEENHY

4.1

EXEHEE

FRENIC-MEGA

oL1/R
©L2/S
9 L3/T
OPC-G1-COP
CAI;Iopir:
onN Wwra CANopenZE 4 —J )L
Pl | licanenD e
> v |.2 |lcanL [ [
<L 3 [JcANH | []
1.4 [jcAN sHiLD
td-0
1.5 [leanv+
s e Y
N
il
3

I |

| KEED— FORFEEEFERESATOERA. DEICSCTHERBLTIESL,
*2 RBEH— FORBERE FERESATOWELA, BEFIHIShELA,

41 EAERER




4.2 CANopen %74 DR

(1) CANopen %~F# (TERM1)
IHFEIE L VI FHEER L2 B L UKL TIZRLET,

1 2 3 4 4 5 5 1 2 3
CAN_ CAN CAN CAN_ CAN_ CAN CAN CAN_ CAN CAN
GND _L _H SHLD SHLD _V+ _V+ GND L H

4.2 CANopen IiF & D EE5I

% 4.1 CANopen i F & Din FHise

i FES Ui F 4 B B
1 CAN_GND CANESDIS UK
2 CAN_L CAN {£5 Low
3 CAN_H CAN {E5 High {8l
4 CAN_SHLD *1 =)L KR
5 CAN_V+ %2 AL

| FBEH - FORBERE FEFESATOELA. DEICS CHERBLTIESL,
*2 FBEH—FORBEBE FEESATOELEA, BEEFEAShELA,

(2) CANopen &EfEsr—TIL
BIET—TILIEsT CANopen ERZ— IV EFERAL TSN, ¥—IJILORKEKRREERL2DEEY T,

% 4.2 CANopen 7 —J LR KER#RE

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

(3) CANopen SiFA~DEHR

CANopen BIE7 —TILOBROBEEZL VT, BROV—IL FRER >TERLTLEZSL, BROBELEY
A RFEA IS TLESW, F, HFEOR YA B LVFHOMIT LY ERA4ITRLET,

FOHAL XM
5~7 (mm) #ftF kLo 0.5~0. 6Nm 2
<] [ ]
AN
— 7
4.3 CANopen 77— J )L BIRDHEE 4.4 CANopen @S FI&E#E
BELEYAX

@) REER OB

RBEEH— FH CANopen BIE7 —TILOMIHD ES SMICERSINBIBEIE, UTITRTRIFERZIHT
2(CAN_L) & #F 3 (CAN_H) dFf I L T< =& L,

120Q 1%, 1/4W

(E% HIRERIEABENA— FIZRBLTLERA. Bl&E CABCESIL,



4.3 A 2IN—F~DEKR

—— CNopen BRARI%, EEIBORA L ATRARYM L TREALT LS, /1 X<k ZBIEOER
2R Lnyzy,

<o RRIE HETUL FRREEENEDENES, B 45 Ok RRLTESL, BHEOR
IR miznsIEnBYET.

- 22kW LT DZE
* CANopen B1Eh — FDERIZ, 1 »/\—FKED
HIEHFE LEBMERAHAA—DREBELTIEEL,
0. 4kW a5l
- 30kW LI EDI5E

——

21—
1./ mﬁ’étfj =

15kW 41

E4.5 B2l



¥ 5 E CANopen FREICREET 51 v/ \—42 o —F

AEIESH— R4S CANopen BIEZEIT S F=ICIE, TROKS. 1 ITRT A VA—FOHEI— FORESBETT,
Flz, BET S UN—IBEI—FERL2ICRLES, BEICHLTHRELTLEEN,

#5.1 CANopen BIEZIT I =OITRELA VN\— 2 ke — K
WHED— K | S8R NEE |HELEEE "%
031 *1 /—FID (B%& 0 0~255 (1~127 CHEHERE) 0B &V 128 LI EERTERFIL/
BE — R ID127 L% Y ET,
032 *2 R—L— FEEE 0 0~255 (0~7 CHEERTE) TRAEADKR—L—FE—H
0: 125Kkbit/s, 1: 20kbit/s, TETLEEL,
2: 50kbit/s, 3: 125kbit/s,
4: 250kbit/s, 5: 500kbit/s,
6: 800kbit/s, 7: 1Mbit/s,
8LIE: 1Mbit/s
y98 *3 L - BIRBIES T 0 T SR y98=3 ZHELFT,
PER V8 | AR =
0 A N—4 A 2N—4
1 CANopen A4 Nn—4
2 A4 IN—4 CANopen
3 CANopen CANopen

*1 031 ZRFERIF, A VN—FICBEERBREEDBDIC, 41 oN—2DEFEEFEHRAT S CANopen T R4 H 5Kl
fEH— KA%tL ResetNode H—EXZEML T &L,

*2 032 FHRERIE, 1 VN—FIZREERBMEEZL0IZ, A N—FOBREBERALTLESL,

*3 1BEL - BERMIERTOBIRERTET 54 VN\—2#EEa— RIEyB DI HYET, TAODHRTEICKY, LU

OB - BIRBIE AT ORIRA AR E 45 Y £, M3, FRENIC-MEGA ER#KEREAZE D 5 F M#RED — K1 O H30,
V8 DIEESHL T &L,

5.2 ZoOtAEMEI—F

#EEa— K~ | EXEA WHAME R EEE %
027 *1 CANopen S&1E T 5 —BDENEEIR 0 0~15
028 *1 CANopen SBIET S —BEDEEZ 17— 0.0s 0. 0s~60. 0s
040~043 *2 | TPDO No. 3 IZEIfH+9 %14 /3 \—2 #EE | 0(BIfF7A L) 0000~FFFF (hex) AREEE(XPDON0.3 T
O— FOIRE (BdH) FERLET,
048~051 *2 [ RPDO No. 3 IZEIfFI1+F B4 L/ \—4a e | 0(EfF7A L) 0000~FFFF (hex)
O— FOEE (FEHL)

*1 027, 028 [ZDUWNTDFEMIE, % 13Z MCANopen v b T —4 IRRHEEOBE] 23BL TS,

*2

S5E01 MEREAEIZESML TS,

BRERIE, A VN—BRICREERBSEZ=0I, 1 VN—2DBEREBERAT SH, CANopen YR A2 M SKBEH
— RIZxt L ResetNode H—EREFEMHBL T LY,

040~043 £ & U 048~051 DERTEH AL, FTENT. 2(4) 4 »/X\—Z #5201 — K 040~043, 048~051 # & U Index 5E00,




% 6 E= CANopen BEHEIIE TOFIAE

ARETE, YREEA 2N —5 % CANopen BIEHEHRT 2 ETOFIRICOVWTHBALET .
FIEFEUTD 1~5TH,

CANopen < X & MERE

AUN—FHEEI— RICKDREIEN—FD/—F ID, R—L—r&&

A N—3DERBILE = Pre-Operational IKEE

WAL I 19 FORE (Heartbeat % % LV(E Node Guarding)

TRA &L YKFEEHN— K Start Remote Node 1< K%E3%{E = Operational jKEE

LI, ERRDOFIEI1~5ZDOWNTHALET,

S e

1. CANopen ¥ X4 MERTE

- YREAD/—FKID, R—L—+EHRELFET,

- RBEHD—FADES 774 ILEFRAL, TRZICEEZELET,
CANopen Y R Z 12DV TDHREHEDHMIT, TRE2DLI—F—XI=17ILEESELTIEEL,
Y REEHD—FIZIEZES 77 LIFRELTLWEEA,

’ EDS 77 A LIERD Web A RZTHD U O—RFLEEL, (REEHFIABE (FH))
ELTEHIRATLX EEHRR—D
URL : https://webl.fujielectric.co. jp/Kiki—Info/User/guestlogin. asp

2. AvN—EBEI—FICEBKBEI—FD/—F ID, R—L— FEE
-031 12T/ —FKID, 03212 THR—L—FERELET., YRPICEHLETFLR, R—L—bE—HE&

ETLESLY,
- BEIZHLT, 4 vN\—2#Eea— K 02], 028 DBEETHOTLEEL,
027, 028 MM, % 13ZF [CANopen v kT —V BiiRIREFFOEE] £SBLTLLIZELY,

3. AUN—42DEFEREES = Pre-Operational KFE

A UN—SBREH L-BRET, CANopen TR A &4 UN—EDHREMNELL, MOBEICERFEEIATLAIL,
BEIRIC Pre-Operational REEL A Y, YR A LBEMMTADREICHY ET,

CORETIFABED— FDRUN LED (F#k iR, ERR LED (FHATEERRMELYVET

4, BSBREEAA TS Y b (Heartbeat % 5L V& Node Guarding) DE%
WHRRE ZIT S 12HITT R A2, KEEH— FMEA T, Heartbeat F1z(d Node Guarding DERFEZEIT>TL 2
Ly,
(L] Heartbeat # % L & Node Guarding IZDUNTIE, # 12 Z [lHeartbeat & & Uf Node Guarding) #BH LT
(S,

CANopen M7 /3A R [EHFERE CTIEMHRRERBA TSV FORENEMEL > TLET, HMITL
HWRY, RO ERE L THLEREEH— FEEHT- CANopen 2y kT —V (IR ERELEEA. &
MITERET DL EBCBREDLET,

ER

5. TRA&YKBEIEH— KA Start Remote Node a7 K#EH¥IE = Operational k&E

DRy FRIER, KEEH— RO LED (X CANERRAT L Operational RKEEL B Y ET., ChITEYTRE
Mo, PDOBIEZEES>TY ZILAA LITA N—2 O - E=2 M ATREICIEY 9,

L PDOBED 74— MZDWTIE, BTE PD0FOFaL] 2BBLTLEEL,



£ I7E=POFOkraL
7.1 PDOFO FaLIZDINT

PDO (Process Data Object) 0 hajLlE, CANopen YR A &4 VN—AETTORERT—4 (HlBEiES, i
EE=4%) 2EAYPTRETHLOICAVLGAET, XBEHA—FIF R7.1, RT.2IZFRT&L51Z, Z{EPD0
(RPDO: ¥R A —A /N—4A) L3E{EPDO (TPDO: A /N—H—->TRHR) #&£IFBEEHHR—FLTLET,

7.1 S{EPD0 (RPD0: TRA—A 2/N—4)

PDO No. COB-ID #N#AfE kS B

1 0x200 + /— K ID | Controlword DS-402 4K BEB TS H

2 0x300 + / — K ID | Controlword DS-402 4K BEBFE HI
vl target velocity BLUREES

3 0x400 + / — K ID | 040 THE LI<#Ea— FAZRAH 4FEBEHOBIF T LI 2N
o4l TIRELI-iiea— F~BAy | —HHEEI—FEE2H
042 THEE L= #EEa— FAERAH
043 THEE LI=#fEa— FAERAH

#71.2 #£{EPDO (TPDO: A »/N—A—>TR4A)

PDO No. | COB-ID %) nE 550
1 0x180 + / — K ID | Statusword DS-402 4K BEBFE HI
2 0x280 + / — K ID | Statusword DS-402 (IR REBFE I
vl Control effort BLUVEERES
3 0x380 + / — K ID | 048 THEE Lf=#AEa— FEFEH L ABEHOBIFIF LI=a N
049 THEE L1k — FE&HH L —SHREa— FESmL

050 THEE L-#REa— FEH|H L
051 THEE L-#aEa— FEFH L

TE ZEIEPDODEEFA T TIZDNT

HFEFDREIL, [T—2ZEEE LU Event timer THEFE L 1=B5RIIZ PDO 32151 T, Z{EPDO IS
L BESICRTHDTEHAEL, ENELTNIEREET S8, HBEICL>TEA -4 H153
DOE(E PDO MEHRTEESINDIEHYET . BIZIE TXFIEPDO No.2 THEEEEZ TS
@DIZ PDO No. 1, No.3 MBS EBENHD), CDIEEMCEHIZ, TNENDEIE PDO FEHMICT
5IENTEFET, TOAKICONTIE 7.5 (2) COB-ID] #BBL TS, DM, H#iE
BAZI VT EERBICTEEDRELAEETT ., TNITDOTIE, 7.5 (3) Transmission typel
#SRLTLESL,

R PDO DHE %1/ ESHERFE (S DLNT
HAEREETIE, £ THO PO MBI >TWVET, £PDODCOB-ID D bit31 #112F52&T, &
D PDO Z#|E3h (T|ISE) ICTEET,

TE PDO D&t (FZEEA A
PDO M EIft 1T IEEE TY . PDO Mapping Parameter (Index 1600~1602, 1A00~1A02) I & - TEIff I+
EBEFTEHLIFTEERA,

TV PO 70 bkajLlE, Operational SREDEDAEATRETT




7.2 2SPD0 (RRB—A 2/N\—4)

(1) 5245 PDO No.1

COB-1D Byte AR
0x200 + /—FKID |0 Controlword (T4 byte)
1 Controlword (L£I byte)
Controlword: DSP 402 DR T— b URIEIZK B4 2 N—5 OEERHFIH

L Controlword & & TADSP 402 DR F— k< UIZDWVTIE, E 112 1.1 CANopen D RS 4 T FA T 74
JU (DSP 402) 2k %8R #SHBLTLLZELN,

(2) 242 PDO No.2

COB-1D Byte NE
0x300 + /— K ID |0 Controlword (TF{i byte)
1 Controlword (LEfI byte)
2 vl target velocity (T{ibyte) (r/min)
3 vl target velocity (kEfibyte) (r/min)
Controlword: DSP 402 DR T— F I L VRIEIC& B4 2 /\— 4 OEELRHI{EH

vl target velocity: SEEE$ES (r/min)

Controlword, vI control effort LU DSP 402 DA F— T UIZDNTIL, % 11 Z T11.1 CANopen
DRSA4TTaT7A)L (DSP 402) 2k 5:88R] 2BBLTLESL,

(3) 4= PDO No.3

BATZA N —2HEED— F 040~043 [T Y BT LI=tRE 0 — FEERERAAT H5T74—< v b TY, BlfT
[TondiEEa— FIZ4BETY,

COB-ID Byte HNE
0x400 + /— K ID |0 EAHHREOD— K 1 (FHLbyte) (040 THE LF-#Ea—FOT—4)
i EAHMIED— F | (Lfibyte) (040 TIEE L t#En— FOF—5)
2 EAAWIED— £ 2 (Fhzbyte) (odl TIRE LI tiEa— FD7—4)
3 ERAWIET— 2 (Lfrbyte) (ofl TIRE LI iEa— FDT—5)
4 ERHEEEI—F3 (Fhibyte) (A2 THELAMEI—FOT—5) |
5 EAHMIED— K3 (Lfibyte) (042 TIEE L i#En— FOF—5)
6 EAHHEED— K 4 (FRLbyte) (043 THRE LI=#aED —_Ii(z)_vt:_—_f)"_)_ ]
7 BAAMED— K4 (L1 byte) (043 TIRE L iEEa— KOF—8)

L 040~043 MEBEAZIZDOVTIE, T @) A 2 /38— S #EED — K 040~043, 048~051 §5 & T Index 5E00,
5E01 MEEEAE] #SBL TS,

ED 41 L= o — 2 B0 — FOT—48 74—y FIZDWTIE, RS-485 BIE1—HF— XX =2 7LD
FELEET52 T—2 74—y k] #8BLTLESL,

T F—DA N—2#EED— FZEEFF LT=EE, 0 I— FOBESA 1 BNE VL DOADEIFIF 1A
TR mmenY, BYRBEIRIRLERBELET, (5l : 040 & 043 OEHA TR LT — REBIF T L
=158, od0ICLZEUTIHFAFIT, odd FEALEIFHEhTWGEIMREELGY FT )



040~043 DEEHIE, 1 VN—FICHEEZRBIEL-OIC, A VN—2DEREBHRATIH
CANopen R X A2 M 5 A 2/3—4A 2%t L ResetNode H—EXE#EL T &Ly,

AT x4 F®D Index 5E00 Subl~4 THA U/N—4 e — FOEITIFATEETT . CDBESIL,
FEFABEGHFERELAYET, ELS ON—2DERHFES), ResetNode H—EX %175 &,
040~043 IZ K BEIFIHIZRY ET .

Eyk ZNEZNDZIEPDO DEMERBA A SV EERAEETT, 7.4 (3) Transmission type] #SHL
TLEEEW, HRAFKORESL, TRER, BRSO N—2CEMERBR] T,

4) A vR"—2HEEa— K 040~043, 048~051 #5& U Index 5E00, 5E01 DFEHE
TREDKLIIZ, 4HD 16 EHTHEED— FIERI (R7.3) LBEBZEETHILTITVET,
0ooo

- HEea— FES (1 6 EXRD)
Haeo— FIERI (R 7.312& %)

®7.3 #HaEo— RiESR

&7 ERa— K &R fERo— K &R ERa—F
N 0x02 A 0x09 z 0x12
M 0x03 o 0x0A b 0x13
F 0x04 r 0x0C d 0x14
E 0x05 J 0xOE
C 0x06 y 0xOF
P 0x07 W 0x10
H 0x08 X 0x11

Bl F6 DB F  — HHIo— K04 o
26 = 1A (16 E&£5®) 041A



7.3 AEPDO (£ vN\—8->TR4E)
(1) %45 PDO No.1

COB-1D Byte | A&

0x180 + /—FKID |0 Statusword (T{i byte)

1 Statusword (L{i byte)
Statusword: DSP 402 DR F7— b T T U DIRERT
Statusword IZDUNTIE, FE 11E MM1.1CANopen D K54 T TR T 74 J)L (DSP 402) 2k %8R| #5HE
LTLEEL,
(2) %45 PDO No. 2
C0B-1D Byte | A&

0x280 + /—FKID |0 Statusword (4 byte)

1 Statusword (LEfi byte)

2 vl control effort (TF4Ibyte) (r/min)

3 vl control effort (LEfibyte) (r/min)
Statusword: DSP 402 DR T— b T L U DIKERTR

vl control effort: HAEEE=4 (r/min)

[ Statusword & & U vl control effort [CDULNTIE, & 112 1.1 CANopen D KS 4 T FB 774 )L (DSP
402) 12k %iEEx] #BEBL TS,

(3) 3%4EPDO No.3
BATCA N —2EED— F 048~051 [T YEIFIH LI=#REa— FEERZH LIS T74—< v FTY, BlfT
[Ton e — FIL4EETY,

COB-1D Byte | A&

0x380 + /—FKID (0 o L#RES — F 1 (TFlizbyte) (048 THRELF#EEI—FDT—%4)

1 o L#EED— R 1 (EfIbyte) (048 THRELI#EED—FDT—4)

2 |#UBea—F2 (Flibyte) (o9 TIRELMAEI—FOT—5)
3 |HUistEa— K2 (Hfibyte) (049 THEE LD — KOT—%)
+ |mmimiea—r3 (Flbyte (050 CiEE LT — FOT—%)
5 |BHLmia— K3 (Liibyte (050 THELAMIEI— KOT—5)
6 |mLiiea— K4 (Fibyte) (051 THELEiiED— KOF—%)

7 el LieES— R 4 (kfzbyte) (051 TIREL-#EEa—FOT—%)

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

D #ift 1 Liza VN — 58— FDTF—42 74—y MZDWTIE, RS-485EELI—H—XI =2 7LD
FEH5E 52 T—3274—<v k] ZBELTIESL,

= 048~051 MEFEHIEX, 41 VN—RICEEERBIEEZ=DIC, A VN—2DEREBEATIH
(/ = CANopen T R A M54 L/3—4 25t L ResetNode 4 —ERFEM LT &L,

TR AIUIY kO Index SE01 Subl~4 T4 >/ \—RifEa— KR HATRTS . COBAL &
BRABAMNTERERYET, LA VN—2DEJRHERE), ResetNode Y—ERX %175 &, 048
~051 [CK BEIFIFICRY FT,

= FRENDZEE PD0 OREEAA I VT ELEEAETYT, 7.5 (3) Transmission type] Z8HBLTL
a0, HEBOREIL. TT—2E{LrEE &V Event timer THEE L =FRIIZ PDO %451 TI .



1.4 REPODIZSaz=s—2avnNsit—4

1) asazs—vavnsi—4

%2{EPD0 (RPDO) D¥FMHZEB/RELET, BETHA TPV bERTAITRLET,
£17.4 ZEPODIZIa=H—2aVRFA—RETIHILME
Index Sub EX Bl
0x1400 RPDO No. 1 1 COB-1D & PDO D CAN ID{ELE%) - BHERTE
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 ZENBEOBERBIA IV TEEE (R7.5)
T IAIL ME: 255 (ENBFA D/8—2 ~RAR)

EyRRT1A0FTOy ML TER L BRFEEA— FOBRS OFF LTLRIFShFET, Fi:
Index 3001 Restore defaults 21 #ZERAL & T, T4/ MEICHHfETEET,

(2) COB-1D

& PDO (2392 CAND 11bit D IDIEZIEELES, TIAILMERZ/ —F IDICKYEAEDY FT. (Fl: K
BIEEA—FD/ —F IDA 1 DiFE, RPDONo. 2 @ COB-ID=0x301) ,sx LAz bit(31bit B)Z 1 &9 5 &, £DRPDO
FEDELVET,

<§E = COB-ID fEMZEFE(L, D PDO AEE L > TVSIHRICDAEEAIRETT o

@cmm IDfEIZ 11bit TF, bit11~30 F0EETT

(3) Transmission type
SZ{SPDO IZH LTI, PDO ZEBFDA VN— A ~DHERBAA IV ERELET, R1.OICHEE—EZRL
9,

%75 ZEPPODLSVRIYIa VA TEE—E

Transmission type 24 TR Bk

0 Acyclic Synchronous ZE%, Sync E5 1 EZETA UN—2IZBERMR
1-240 Cyclic Synchronous [N

241-251 FH -

252 Synchronous RTR only TEE *

253 Asynchronous RTR only TENE *

254 Asynchronous1 25k, B4 2/ \—2 [CENERBR

255 Asynchronous2 Bt (F74)L ~ME)

* KBEHN—FECND)E— I L—LZEYR—FLTOWEEA,



1.5 FEEPODIAZTa=Hs—2avRFA—4

M) AZ5az=r—vavnRsirt—4%

£AfEPDO (TPDO) DRFMUZERELFT . RUTEHF TPV FEKRT.6ITTLET,
£7.6 REPODIIA=—2 3 RFA—LETIHILME

Index Sub E¥ o Bt

0x1800 TPDO No. 1 1 COB-1D & PDODCAN IDfEEH®) - BEHRTE
0x1801 TPDO No. 2 T4 ME :

0x1802 TPDO No. 3 TPDO No.1: 0x180 + / — K ID

TPDO No.2: 0x280 + /— K ID
TPDO No.3: 0x380 + /— K ID
2 Transmission type | EEXA I VT &EE (R1.1)
T4 ME255 (T—HEILEICEE)

3 Inhibit time ROZEEFETORMDER (0. Ims BEiL) FEE
F 4L E: 100 (10.0ms) *

5 Event timer EEBEISHER (ns) ZHEE, Transmission Type254/255 B(Z
A3

TIAILME: 0 (RENE) *

* B A THREMBEDIERET 2ms T, FREERELBHAE BREFELQYET, HIZIE, 119ms ZERE L1=15E 120ms
DFNEBYFES,

typR RI1.6 DATDzH) MR L TERBLIEFIAREEN—FOERNOFF LTERIFSAFET, £
f= Index 3001 Restore defaults 21 #ERALETT 74/ MEICHIEMETEET,

(2) COB-1D

& PDO (2349 % CAND 11bit D IDEZIEELET, TIAIIL MEZ/ —F IDICKYEAEDYET. (Fl: X
BIEA—FD/—F IDA 1 DFE, TPDONo. 2 D COB-1D=0x281) . sz AL bit B1bit B) & 1 &£ 5 &, ZdD TPDO
FEHELVET,

<§I = COB-ID fEMZEEIX, ZD PDO AFEI &> TLBIBZEICDAEERIEETY o

@ CAN @) ID fEIE 11bit T, bit11~30 X 0EETY,
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(3) Transmission type
FEEPOICHENTIE, YREAANDEEFIASIVIERELEFT, RTTICHE—EEZRLES,
%17 ZEPODLSUVRIYYaIVEAATHRE—E

Transmission type a4 T4 E}iE

0 Acyclic Synchronous T—RELNH > 1-HEIZ Sync E5EZE L5, E.IZ PDO
*IE

1-240 Cyclic Synchronous Sync E5 % 1-240 @ZEH (2 PDO {5
(I: 10 45 (E Sync 5% 10 @IS T &I PD0 32129 5)

241-251 FH -

252 Synchronous RTR only FEIE *

253 Asynchronous RTR only TEME *

254 Asynchronous1 Event timer THERE L =B TEE#A PDO %15

255 Asynchronous? T—HR L E KU Event timer THERE L <BERIIZ PDO %45

* KBEH—FECND)E— I L—LZEYR—FLTOWEEA,

(4) Inhibit time
& PDO0 DARDZEEFE TORNMEERMRERE LT (0. Ims Bifi) , £TD Transmission type A DERFEIZHELY
F9,
T Inhibit time MZERE(X, Zd PDO ANEX), DF Y COB-ID M bitd31 A1 &> TWBIEEIZDAE
= mEeTY,

<§E‘% Inhibit time DEREMEE /NS LIGEIE, T—2EEDEENS %5 Z & T CANopen DEIE +5
T oy pMERLTLEL, FRELT CANopen Sy FT—YREADNTH—IUREETFEESC
EEHYVET, CHEADRY FT—IUBRICH LT, REEEEEABRLTLESLY,

(5) Event timer
%45 PDO 0D 7€ B #A% 1E AR (Tms BifL) 2R E LE T, Transmission type A¥ 254 & 3 L (& 255 DBFICHEHTY .

21




£8E=S0JaraL

8.1 SDO(ZDLVT

SDO (Service Data Object) A kI LIEKBEEH— FOBRECHBIZFERALET, S0 [EARBEH— FOLETD
ATCIHO b UNSA—R) IZT7IERTBHIENTEFET, ZBEH— KT 1 ED Server SDO #H7R— kL

TWEY,

SD0 MEFEMAREREXICOVNTIX, TEADIYRFIPIV T4 FXaLl—2avy—ILOR=_aT7ILE%:

SRLTIESY,
L #7<zs Mo T E0E FTSxH =% #BRLTIESL,

8.2 SDOREKDGE
SO I BTV EANEEDSE, FXBEH—FEKRS 1D Abort a—FEBELET,

8.1 SDO7HREEK® Abort 3—F

Abort codes EREA
0503 0000 SD0 DELEEHDIS—: rJILEY FHFRE
0504 0000 BEZALTI FIS—
0601 0001 EXAHFERAL IOz rEHREL
0601 0002 FHLERAF IO Y MoEAH
0602 0000 INTA—BDFFELEL
0606 0000 AE{EH— KD EEPROM Eh{EchIZBA#
0607 0010 NTGA—BDT—2EMNES
0609 0011 YILVTFVIRBGENAT D) MZT IR
0609 0030 FEENDIEEEAH
0800 0021 A UN—S D — FERAHATS—
(RS-485 FEIER— kY > H%hEFIZ CANopen A5 SO1, SO05, S06 FiAH)
0800 0022 A VN—SEE— FERAATRE (GBI, FRAAP, TULIAN HF ON#)
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% 9 E Z0Dfthdd CANopen ESH#inE
9.1 HEEHE
9.1 I2ABEIEN— FD CANopen BIEHAEMEL RLET,
#£9.1 ABIEH— KD CANopen BISHEEEMIE
BB YR— AR S

JazrAIL - DS 301 Ver. 4.02 #3n -
— DSP 402 Ver.2.0 Velocity Mode ##L
PDO - Z{EPD0, {5 PDO & 3 FE5E BIE
- PDO MEF 1T EETRA
SDO - 120 Server SD0 ZEHHR— ¥8E
oY —ER - Network Management (NMT) 9.218

Start_Remote_Node, Stop_Remote_Node, Enter_Pre-Operational,
Reset_Communication, Reset_Node

- Heartbeat (Producer # & Uf Consumer)
- Node Guarding
- Emergency (EMCY)

9.2 ZToDY—EZX

M Y FI—=OTRTAF (N
DS 301 DRT— b UEHBELET, EY—EXREHOBEERI.2IRLET,
®9.2 NNTH—EXRZEMOBEREH— FEIE

H—ER ZIEROEE "5
Start_Remote_Node Operational KEEIZHEITT B Operational iK#& T D& PDO EIETTHE,
Stop_Remote_Node Stop REEIZHKITT B, Stop JREE TIX NNT 4 —E R D& BIE T HE.

Enter_Pre-Operational

Pre-Operational {KREIZF51T9 5. Pre-Operational 4KA& T PDO EIEF T,
Reset_Communication

Reset_Node EREEA & REHE /— K ID, 040-051 DEERMEITS.

CO) NNT 12B8 9 238MI%, CHERADYRENDI—H—XT=217L%H 5L CiA 170 CANopen tH#2Z DS 301
ESRBLTCEEL,

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

L) Heartbeat # & U Node Guarding MEE#MAIL, %5 12 & lHeartbeat &5 & U8 Node Guarding) #8BLTL 1

AN
S, o = =]
ANFE

EE Heartbeat, Node Guarding D LN\F I DRE ZHLE

CANopen D7 /34 R IFHFHKETITIMBRBEADRENENL L >TUVET ., HHITLEWVRY, BREAFK
HELTEHEARBIEN—FZEEHT-CANopen v h I —Y [FEHRERE LFE R A, BRIRETHI L8 H
BHLES,
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(3) Emergency (EMCY)

COY—ERIZEST, KBEHA—FIE, A VN—FICT7S5—LIRELEBHT7I—LNBTEEHBMICEELE
Yo RET—FDT7+—T Y FRIUTOELYTY,

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

0x80 + Error field Error

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

Error register: 1=735—LF4Ed, 0=75—L7%4 L, (Index 1001 EEL,)

) 75—La—Fo##iE, 145 [75—La—F—&) 23BLTIEEL,

2



FE10E ATV H B

AETE, FKEEA—FNYR—FF2FTOzY b (=/RF54=4) [ZOVWTHALES, #7029 FEX

ELRTBHEUTOIFEHEOBEEHICELTLET,
(1) asa=#—>3>7a774)L45EE (Index 1000~ 1FFF)

CANopen iBIE £ T /3 AFBENA TPz FEETY . CANopen fH#%E DS 301 THRESNTULET,

() A—h¥ETOT 71 IL4EE (Index 2000~5FFF)

BUBERAOF IOz FETT A vN— 2 —FOT I ERENFARETT  ERA TV LDF®,

{1t CANopen T/3 4 R & [TE#|ENHY T A,
() BET/INA X T T 74 )L4EE (Index 6000~ 9FFF)

AVN—=L &FET 56D TSy FETY, CDEEIE CANopen {1#%E DSP 402 THELSIATH

Y, 0TS RELERENAHYET,

10,1 A3a=45—2av7AI77ALEROA TSI +

£10. 13224 —2a3vTAJ7(IVBEOA TSz F—EZRLET. 77 EAWORITHEHE LER,

RW [FERt L - BAAAEEZRLET . T2 REFWHOOIK, ERALIET—2HEROFF 2L REFTH L%
~LET,
£10.1 222=4#—23VTAT7ANEEA TSz b—E
Index o = —~_
(Hex) Sub ATy LA BLf] FT—aE
1000 - Device type 0x10192 UNS | GNED32
1001 - Error register 1: Error, 0: No error UNSIGNED8
1003 - Pre-defined error field ARRAY
0 Number of errors RE L_—Cb\élj_ﬁ_ UNSIGNED8
1" T5—118 0 T5—7%4L
. FEEPIF—OI— FRF
1 Standard error field (G =141 BH) UNSIGNED32
SYNC 4 w+—< @ COB-1D
1005 COB-ID SYNC Foo 0 ME: 0X080 UNS IGNED32 RW
1008 | - | Nanufacturer device /54 24 - 0PC-G1-COP STRING R
1009 - Manufacturer HW version N—FN—=3Y STRING R
100A - Manufacturer SWversion VI hN—=3y STRING R
. H—T 1 VI ZIEAYPRE (ms)
100C Guard time FoL MBS 0 CREH) UNSIGNED16 RW
. ) H—F 1 VU BRFRE
100D Life time factor Fo4 L ME: 0 CREbE) UNS1GNED8 RW
EMCY A*w+—d COB-1D
1014 - COB-1D EMCY S U{E: 0x0080 + / — K 1D UNS | GNED32 R
- Consumer heartbeat time ARRAY
0 Number of entries B UNSIGNED8 R
1016 Liiword: BEEHFR/ — K ID
1 Consumer heartbeat time T iz word: Heartbeat BS1R /& #i UNS I GNED32 RW
T4 MED 0 (REE)
~ ) Heartbeat * v +t—%{ERHA
1017 Producer heartbeat time Fo4L ME. 0 CREIE) UNSIGNED16 RW
- ldentity Object RECORD
1018 0 Number of entries HITAUTvI ZADHA UNS|GNED8 R
1| vender 1D 0x0000025E UNS | GNED32 R

(Fuji Electric Group)
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Index s - — T—5
S g HoY — g
(Hex) Sub ATy hEBHR BTLL] T—4E B TR
- 1st Receive PDO Communication Parameter RECORD -
0 Number of entries BHIAUT VI ADH:2 UNSIGNEDS | - R
. RPDO No. 1 @ COB-ID 1
1 COB-1D oL ME: 0x200 + J— E D UNSIGNED32 | O RW
1400 FSURZvavi4T0
R
2 Transmission type FI74)L ME: 255 UNSIGNED8 (@] RW
(Change of state event)
(®1.5, 1738
- 2nd Receive PDO Communication Parameter RECORD -
0 Number of entries BIAUT VI ZADH:2 UNSIGNEDS | - R
. RPDO No. 2 @ COB-ID 1
1 COB-1D oL ME: 0x300 + /— E D UNSIGNED32 | O RW
1401 FSURIvoas 847D
N
2 Transmission type T4 ME: 255 UNSIGNED8 o RW
(Change of state event)
(®1.5, ®1.73818)
- 3rd Receive PDO Communication Parameter RECORD -
0 Number of entries YIA VT ADE:2 UNSIGNEDS | - R
. RPDO No. 3 @ COB-ID %1
1 COB-1D 4L ME: 0x400 + J— K ID UNSIGNED32 | O RW
1402 FSURIvoasB4TD
EiR
2 Transmission type T4 MME: 255 UNSIGNED8 (@] RW
(Change of state event)
(k1.5 %1788
- 1st Receive PDO Mapping Parameter RECORD -
1600 0 Number of mapped objects | Elffi+A Tz o b1 UNS|GNED8 - R
) 0x60400010
1 PDO mapping entryl (Controlword) UNSIGNED32 | - R
- 2nd Receive PDO Mapping Parameter RECORD -
0 Number of mapped objects | Zlfti+A T x4 M2 UNSIGNED8 - R
1601 . 0x60400010 _
1 PDO mapping entryl (Controlword) UNSIGNED32 R
) 0x60420010
2 PDO mapping entry2 (vl target velocity) UNSIGNED32 R
- 3rd Receive PDO Mapping Parameter RECORD -
0 Number of mapped objects | ElffFA Tz o &4 UNS|GNEDS - R
) 0x5F020110
1 PDO mapping entryil (EAHEED— FEIE 1) UNSI1GNED32 R
1602 . 0x5F020210 _
2 PDO mapping entry2 (A AR D — FEIE 1 2) UNSIGNED32 R
) 0x5F020310
3 PDO mapping entry3 (A AR D — FEIE 1 3) UNSIGNED32 R
4 | PDO mapping entrya 0x6F020410 UNSIGNED32 | - R

(BAHH#RED — REIFIT 4)
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Index - — | TF
(Hex) Sub T2z B L] T—4E wis TR
- 1st Transmit PDO Communication Parameter RECORD -
0 Largest sub-index &K sub-index F=:5 UNSIGNED8 - R
. TPDO No. 1 @ COB-ID 1
1 COB-1D 7__,771_}“\“_520)(]80+/_|:|DUNSIGNEDSZ (@] RW
FSUR2wavsA4F
DEIR
2 Transmission type FI4)L ME: 255 UNSIGNED8 (@) RW
1800 (Change of state event)
(k7.5 %1.18H8)
e EIEFHLEE (0. Tms B{r) *2
3 Inhibit time Zo L hE: 100 (10.0ms) UNSIGNED16 | O RW
TE B A {5 RERR (Ims BA4L)
) FSURZTYYaVEAT
5 Event timer 254 1= 14 255 B =B, UNSIGNED16 | O RW
T 74 HMED O(FER)
- 2nd Transmit PDO Communication Parameter RECORD - -
0 Largest sub-index &K sub-index FE:5 UNSIGNED8 - R
. TPDO No. 2 @ COB-ID 1
1 COB-1D ?7#»#@:%%0+/—FIDUWMM%2 (@] RW
FSUR2wavsA4T
DEIR
2 Transmission type T4 ME: 255 UNSIGNED8 (@) RW
1801 (Change of state event)
(%17.5 %1.188)
s ZIEHHLEEE (0. Tms Bfr) *2
3 Inhibit time =540 ME: 100 (10, 0ms) UNSIGNED16 | O RW
TE B A% {5 RERR (Ims BA4T)
) FSURZTYYaVEAT
5 Event timer 254 (4 255 B 1= B3, UNSIGNED16 | O RW
T4 HMED O(FER)
- 3rd Transmit PDO Communication Parameter RECORD - -
0 Largest sub-index &K sub-index F=:5 UNSIGNED8 - R
. TPDO No. 3 @ COB-ID 1
1 COB-1D 7__,771_}“\“_520)(380+/_|:|DUNSIGNEDSZ (@] RW
FSUR2wvavsA4T
DEIR
2 Transmission type T4 ME: 255 UNS1GNED8 (@) RW
1802 (Change of state event)
(®1.5, 17818
s ZIEHHLEEE (0. Tms Bf) *2
3 Inhibit time =540 ME: 100 (10, 0ms) UNSIGNED16 | O RW
TE B £ (S REIRR (Ims BED)
) FSvRIwaviAT
5 Event timer 254 % 1[4 255 B2 B A, UNSIGNED16 | O RW
T4 HMED O(FER)
- 1st Transmit PDO Mapping Parameter RECORD - -
1A00 0 Number of mapped objects | Elffi+A Tz 1 UNS1GNED8 - R
) 0x60410010
1 PDO mapping entryl (Statusword) UNSIGNED32 | - R
- 2nd Transmit PDO Mapping Parameter RECORD - -
0 Number of mapped objects | BElfFi+A TSz H b2 UNS | GNED8 - R
1A01 . 0x60410010 _
1 PDO mapping entryl (Statusword) UNSIGNED32 R
2| PDO mapping entry2 0x60440010 UNSIGNED32 | - R

(vl control effort)
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(Fdt LitREo — FEIF1H 4)

Index s - — T—5
$ 3 =T — A F
(Hex) Sub ATy hEBHR BTLL] T—4E B TR
- 3rd Transmit PDO Mapping Parameter RECORD -
0 Number of mapped objects | Elft+A Tz bE:4 UNS | GNED8 - R
0x5F030110
1 PDO mapping entryl - . UNSIGNED32 | - R
pping emry (hth Lo — R 1)
1A02 2 PDO i try2 0x5F030210 UNS IGNED32 R
mapping entr - . -
ppine entry (G L ittee D — B 2)
0x5F030310
3 PDO i try3 - . UNSIGNED32 | - R
epping ey (it L e — FRIT 14 3)
0x5F030410
4 PDO mapping entry4 X UNSIGNED32 | - R

*1 COB-ID MEEIL, L \o7zAbitd1 21 #FZAH LIzRICATREICRY 9,

%2 Inhibit timer OZEEIL,
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%M PDO AMEHDEF (COB-1D M bit31 Y1 DB [CHAEET T,




10.2 EEHE IO 77 A LEBOF TS +

®10.2ICELRHEIO I 7 A NBEDOF IO ) b —EERLET, 7V ERWMOREHEE LER, R IEE
L BRAAMEEERLES, T2 RHFMOOEE, BRAALET—2AEROFFELRHFTIEERLET,

£10.2 EXHEIQI7ANLFTOH b—8

Index . . — T—4
2 0 =T — 45
(Hex) Sub ATy bETH B T—4 ey TUER
CAN SBIE DIKRE
2200 0 Bus state 0: IE:# L UNS1GNED8 - R
1" NREAT7/25—~v T
20 FDtITS5—
CANopen @15 M IR EE
0: CAN Ki%#k
3000 | 0 Node state 1 &b UNS I GNEDS - R
2: Stopped
3: Pre-Operational
4: QOperational
0—1 T Index 1000~1A02 MR E _ *1
3001 0 Restore defaults £F T4 MEICRT UNSIGNED8 RW
- Assignment of RPDO No.3 ARRAY - -
0 Number of entries | #&R#k:4 UNS |GNED8 - R
) PDO No.3 FAZAAHAED — FEIF 1
1 Function codel Fo )L ME: 040 QRIS UNSIGNED16 RW
5E00 ) PDO No.3 FAEAAHEAED — FEIfT 2
¥ 2 Function code2 Fo L ME: odl OREIE UNSIGNED16 - RW
) PDO No.3 FAZAH#EED— FEIF 3
3 Function code3 Fo L ME: 042 OREIE UNSIGNED16 RW
) PDO No.3 FHEAA#EED — FEIfT 4
4 Function code4 F oL ME: 043 OEIE UNSIGNED16 RW
- Assignment of TPDO No.3 ARRAY - -
0 Number of entries | #mi%k 4 UNS1GNED8 - R
) PDO No. 3 FA&EH L#AE D — FEIF 1
1 Function codel Fo L ME: 048 OREIE UNSIGNED16
5E01 ) PDO No. 3 FAZEEH! LiRED — FEIfF 2
2 2 Function code2 Foo L ME: 040 (IEIE UNSIGNED16 - RW
) PDO No.3 FAZEH LiRED — FEI4F 3
3 Function code3 Fo )L ME: 050 QRIS UNSIGNED16 RW
) PDO No.3 FAZEH: LiAED — FEI4F 4
4 Function code4 Fo L ME: 051 OREIE UNSIGNED16 RW
A VN—SBEIA— 7O
5F02 [#EE2— FOIBEAE]
~ 1~ FRENIC' s Index=5FO0O, Sub=xx
5FFF . *4 *1
100 function code O0O: #37(% 10.3) UNSIGNED16 o RW
*3 xx: HFE+
5] EO1— Index 5F05 Sub 02

*

Pre-Operational JREEDEEDF, EAHTRETT,

*2 WHEO— FODIBEAZKIE, FTE 7.2 )4 2\ —42#Ee0— F 040~043, 048~051 & & U Index 5E00, 5E01 @
BEAE] EBRBLTIESL,

Index 5E00, 5EO1 [CTHEEED— FEIMFITZEE T H L, ERERNBRNA UN—F ITEBFRB SN E

¥, ARIEH— FOERBRENH D LI ResetNode H— E R Z{E# (L 040~043, 048~051 DE|fT
HZRYES,

=
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*3 HAREO— FFERIIE, R10.3FSBEBLTLKEEIN, B4 UN—2#EI—RFDT—42 74— v MZDULTIL, RS-485
BEAI—Y—XAIZa7IOESETL2 T—2T7+—3I v bl ZBRBLTIES,

#®10.3 #EEo— FiER|

Wl EHlo—F TR ERla— K TR ERlo—F
S 0x02 A 0x09 z 0x12
] 0x03 0 0x0A b 0x13
F 0x04 r 0x0C d 0x14
E 0x05 J 0x0E
C 0x06 y 0xOF
P 0x07 W 0x10
H 0x08 X 0x11

*4 A N\—A#RED— K@ S01, S05, S06, S07, S12, S13, S19XEIROFF 95 LENY VT EhET,

10.3 BEFNNARTO T 741 ILEEE

K104 ITBETNARTAT7ANEBOAF T2 b—EERLET, 7V ERWMOR FHELELEA, W

EAHER RWIEERE L

- EAHEEERLET . T2 RFMOOIZ, ERAAHLI=T—2HER OFF 4R

BebZLERLET,
£10.4 EBEFNARTOT7ALF TSz +—&
Index - — T—4
3 73 g g
(Hox) Sub ATz AW L] T—HE B TOER
_ T7I—LEBE (&) _
603F Error code (EHEILE 14.1 £58) UNSIGNED16 R
_ TEER I -
6040 Controlword S 402 R F— kT S UNSIGNED16 RW
N REE=4 _
6041 Statusword 0S 402 R F— T UHREEER) UNSIGNED16 R
6042 - vl target velocity HEHES (r/min) INTEGER16 - RW
6043 - vl velocity demand HAOEREE=2 (r/min) INTEGER16 - R
6044 - vl control effort [N INTEGER16 - R
- vl velocity min max amount ARRAY - -
0 Number of entries YIAUTV I REHK: 2 UNS | GNED8 - R
| velocity min TRRZEE (r/min) le)
1 v UNS|GNED32 RW
6046 amount (A v\ — Bt — K F16 [SH)
| velocit HeRE (r/min) (@)
2 | ve ootHy max (f UR— B n— UNS I GNED32 R
F03/A01/b01/r01 (=355 *1)
vl velocity acceleration
- (Delta speed/Delta time TILEHRE. « >/ \—24aea— K | RECORD - -
S08 (=%t i)
6048 0 Number of entries YIAUTIDRH: 2 UNS | GNED8 - R
— = *2
1| Delta speed Delta time [<&1F S REMME UNsiGneD32 | © RW
(r/min)
2 Delta time BRI (s) UNSIGNED16 o * RW
vl velocity deceleration
- (Delta speed/Delta time THREE, [ o/ \—2H#aEa—F RECORD - -
S09 (=%t )
6049 0 Number of entries YITAUTIIRE 2 UNS | GNED8 - R
1 Delta speed Delta time TORER A E (r/min) UNS | GNED32 o * RW
2 Delta time BRI () UNSIGNED16 o * RW

30




Index . . — T—4
3 n g — A F
(Hex) Sub AITDxy bEW L] T—4HE B TR
vl velocity quick stop
- RECORD -
604A - — -
0 Number of entries YITAUTIIRE: 2 UNSIGNED8 - R
1 Delta speed Delta time THREFBAE (r/min) UNS|GNED32 o * RW
2 Delta time BfE (s) UNSIGNED16 O *2 RW
E—2BH (o]
604D - vl pole number (4 oIn—4fgEa— R UNSGNED8 RW
PO1/A15/b15/r15 [R5 *T)
6060 - Modes of operation DS 402 M E— F&ER INTEGERS - W
B Modes of operation DS 402 O E— FERIKAE -
6061 display 2=Velocity mode [CEFEE INTEGERS R

¥ E—ABRKRICKY, RET DA 0N\ —2H#EEa— FABEBMICOYEBEDY ET,
L £—#%BRIZOVTIE, FRENIC-MEGA FRiREBAEDE 58 5,26 Aa—F, ba—F, ra—F] #38L<T
CEEEL,

*x2 BR% OFF 35&, & - HEDRAO—JEIXRFSNETA, Delta time [ 1s &7V, Delta speed [EZhIZ&
STBREIhELRYET,
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% 11 = CANopen BIETD A v /\—4 DEEE

ARETI(E CANopen BIEZEFHEAL T v/N\—2 £ BET DHEICOVTHBEALET,
A VN—B EBET DHEICERD 2 283HYFET,

1. CANopen D K54 77T 74 )L (DSP 402) (=& %5&Edx

2. 4 N\—B%EEO— K S06 2 & 5iEEx

11.1 CANopen @ K54 FFA T 7 AL (DSP 402) IZ & Bl
() BEF IOy b—K

X | sb | ATz rEH B F—u@ |72
6040 - Controlword AT— ;T U DKEEBHIE UNSIGNED16 RW
6041 - Statusword BRADKEEZRRTLET. UNSIGNED16 R
6042 - vl target velocity HEHES (r/min) INTEGER16 RW
6044 - vl control effort HAEEE=42 (r/min) INTEGER16 R

vk T UN—Z DEERICHE L TIE, Controlword &REIESAEEFIZE{SAIAEA: PDO No. 2 AT H L E
FITY,

() EEFITSzH rOBHA

m Controlword

bit7 bit6é bitb 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 L RAT— Y UDREEBIRE. 1.1 88,
bit7 Fault reset : OMBI1ICERETEHET, 7I3—LEUEY
bit8 Halt D=MUN—OEAEEZE 0 r/min [ZEE,
bit11 Reverse C EEARERE, 0=1Eé, 1=#ix
bit12~15 L TR IIAAEF X1 ~X4, 0=0FF, 1=0N
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m Statusword

bit7 bit6 bitb bitd bit3 bit2 bitl bit0
Warnin Switch on Quick Voltage Fault Operation Switched Ready to
e disabled stop enabled enabled On switch on
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
Direction Internal Target
of 0 0 0 limit e Remote 0
rotation active
bit0~2, 5, 6 L RAT— RO UORERT. 11158,
bit3 Fault =k Yy T
bit4 Voltage enabled o 1=FEME ON Fh
bit7 Warning ©OKREMA. 0EE,
bit9 Remote © 1=CANopen REHNDZEERS - BEIESOLTHLMLER,
bit10 Target reached OI=REEREICEE,

bit11 Internal limit active : 1= kILUHIR, BEHIREIETEHHIBRA ON,
bit15 Direction of rotation : O=IFExFE7/=(Ff=iL, 1=z

m vl target velocity
r/min B CTHEEESEITVET, REHE : -32768 r/min~32767 r/min

m vl control effort

BEOEEREZL r/min B TRALES, HAEE : -32768 r/min~32767 r/min

@) RF—FTIY

A UN—B EBESES-HIZIE, DSP 402 THRESNEZRAT— Yy (REBBR) #RELET. RT—
F2 2 U DIKREER L Controlword (B CTW) 1Tk Y ATLY, KEEDE =4 (X Statusword (BH D STW) (2L Y
TOWET, RILTIZRTF—rToy, RILTIZRREEBEOA UN—2~DESNEERLET,

cy R B HDIKEE S “Operation enabled” [CBHSE DI & TA UN—RILBERELLYFET,
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EE
CTWEH LU STW D EfiI/ Ak ER

! |
DR — b U LRBRDRS . R | FTRTORED S
| A, ! ! _
i 1:True, O : False, x : Don’t care | 13 75—LRE
1. Not Ready to switch on 7.Fault reaction active
STW = x00x 0000 STW = xOxx 1111
I by TR 14§ HEN (b v
RNERMERET 1 or
CTW = 1xxx xxxx 8. Fault
[ 4—15 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
| cTW=0xxx x0xx
3. Ready to switch on CTW=0xxx xxOx
> 10 or
STW = x01x 0001 CTW=0xxx XxOxx
HH 3B B
CTW=0xxx x111 3 6 CTW=0xxx 0110 or
CTW = Oxxx x00x
4. Switched on
8 CTW=0xxx x110
STW = x01x 0011
RS
CTW=0xxx 1111 4 5 CTW=0xxx 0111
TW=0xxx x01x
5. Operation enabled 6. Quick stop active
STW = x01x 0111 — > STW = x00x 0111

H11.1 RF—h7y

z11.1 RTF— I UDEKREE A UN—2 DKEDORE

KEE No. £ A DIR—5 DIREE

1 Not Ready to switch on CANopen S&1EH — F DRI L+

2 Switch on disabled A VN—3 T 5 — LERBRIKE

3 Ready to switch on A D IN—5 H T R AR

4 Switched on A VN—5ZIERE GEERIES OFF)

5 Operation enabled A vN—5 &t (EniEw ON)

6 Quick stop active A N—22fFiEd (Index 604A TERE L f=B5ME)
7 Fault reaction active 75— L&l

8 Fault AIN—=EB 1)y TR
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4) EfEH
LATFIZDSP 402 DR T— b LU EHIEIL TA U \—42 2B T HI5ADEEOEEMZERLET, &AL PDO
No.2 #ERL TITLWET, TOfh, UTOEHERHRELTUVET,
- AVN—8 (KEEH—F) O/ —FID (f »/"—42#Ee0— K 0o31) =1
- 35 PDO No. 1 & & U No. 3 [L£ESH,
DF%LY Index 1800 sub1=0x80000181, Index 1802 sub1=0x80000381
- ZODih CANopen DA T/ FEFETTFIAIL b+
- A UN—4F#EEd— K y98=3

PDO No.2 D 74—y FILLTDELYTY,
B ZEPO (RRA—A 2/N—4)

COB-1D ByteO Bytel Byte2 Byte3
0x301 Controlword vl_target_velocity
(L byte) (H byte) (L byte) (H byte)
B EEPDO (V=2 —->TR4A)
COB-1D Byte0 Bytel Byte2 Byted
0x281 Statusword vl_control_effort
(L byte) (H byte) (L byte) (H byte)

1) IRA M50 Start_Remote_Node H—ERE%2{5F 5L, 4 2/3—%[LOperational K& GEEH—FLD
RUN LED A%k s4T) I2#84T L PDOBIEMAIREL 72 Y F9, Operational KEEFEAT & RIBFIZiE(S PDO No. 2 AYLL
TORE%E LET, Statusword Byte0, 1) DT/ N4 =50 (FRTFT—hrI UM RKE2 THLHZEETRLT
WET,

%18 PDO

COB-1D

Byte0

Bytel

Byte2

Byte3

(£ =8>3 24)

0x281

50

02

00

00

CCTREE2 M SHKAE S ICHBITSETHET, Controlword Byted, 1) ICUTOT—42F#EELET,

5215 PDO

COB-1D

Byte0

Bytel

Byte2

Byte3

(RRB—>A 2N —4)

0x301

06

00

00

00

LERICE YIEIEPDO (FLUTDIEZE%E LET, Statusword (Byte0, 1) DT/ N4 =31 (LKEEI THZ L%

RLTWET,
%15 PDO COB-1D Byte0 Bytel Byte2 Byte3
(A oR"—4—->TR4) 0x281 31 i 02 00 i 00
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3) DOVTKEE I A DIKRE 4 ([TFBITSBFE T, Controlword(Byted, NICUAITFOT—2EEELFET,

4)

5)

{5 PDO

(RRE—=A VR—4)

CO0B-1D

ByteO

Bytel

Byte2

Byte3

0x301

07

00

00

00

FERICE YEIEPDO (FLUTDEZE LET, Statusword(Byte0, 1) DT/« =33 [TREE4 THD L%

RLTLET,

%18 PDO

M R—2—>TR4A)

KR 4 DD IREE 5 ~ DT (EEREERIE D) LEERS
3) 12 1800r /min (=0x0708) A K L& T,

5218 PDO
(RRB—>A vN—43)

COB-1D

Byte0

Bytel

Byte2

Byte3

0x281

33

02

00

00

TUOET, HEHSE vI_target_velocity (Byte?,

COB-1D

ByteO

Bytel

Byte2

Byte3

0x301

OF

00

08

07

ERIZEY A N —R(HBERIREEL 2 Y 1800r /min ~DINEZEBIA LEJ, Statusword (Byte0, 1) DT/
A b=37IERES THD I LERLTWVWET, FMEPETEAFREE=4 vl_control_effort (Byte2, 3)
DENEET 578, 41 VN—Z[ELUTOT—2 2 EEIFEFE CHENICEELET,

%18 PDO

(COACE B )

{5 PDO

COB-1D Byte0 Bytel Byte2 Byte3

0x281 3702 S
AVN—BZFLEEEEHITE, KESMASKELIABBSEET,

COB-1D ByteO Bytel Byte2 Byte3

0x301 07 1 00 08 107

(RRE—=A VR—4)

FRIZEY A oN—RITFEIREEL A Y S, Statusword (Byte0, 1) DTFEI/NA F=33 [(LKEEL THBHZ &
#FRLTVWET, FHEEPELHAEREE=S vl_control_effort (Byte2, 3) DIEMNLEHHT 1=, A /N
— A [EUTOTF—2 2FELFECTHEMISEELET,

%48 PDO
(4 UR—a—>TR4H)

CO0B-1D

ByteO

Bytel

Byte2

Byte3

0x281

33

02

*x

*%
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11.2 4 2"—42#8E0— F 806 IZ & 5584
TE BE S06 Ik EEIESEAMCT H0HICIE, UTOERZTRTHELTIENABETT,
- Z{EPDO No.1, 2 ASEIZ&ES,
2FUY Index 1400 sub1=0x80000xxx A > Index 1401 sub1=0x80000xxx
- DSP 402 RT—hrT I UNKE2THEZ L,
- AUN—AHEEI—Fy8=2HB I3 THB_ &,

(1) B#EAITzY +—K

L%g S | ATUH FRH 56 Fogm 7o
5F02 07 A U\ —A#Eea— K S06 EBELHES G UNSIGNED16 RW

5F03 OF A UN—E#EEa— F M4 BEREEE=4 UNSIGNED16 R

5F02 06 A UN\—A HEea— F S05 JEiR#IES (0.01Hz BifiL) INTEGER16 RW

5F03 0A A U\ —A #EEa— F M09 HARKEHE=4 (0.01Hz Bif) INTEGER16 R

T S06 [Tk BA /IN\—HBETIEDSP 402 RF—rI I VIZHWVERBA, LI=HA DT, Statusword (&
T A UN—BOREERLERA MAEZFEALTEEN,

@ S06 1= & %3E#x(&, PDO No.3 Z{EMT 5 &EFTT, PDO No.3I2DWLNTIX, 5 7E IPD0 O kO
Ll ZBRLTESL,

() BEF TSy bOFHRHA
A UN—SEEHRABEED— 1 S06

bit7 bit6 bith bit4 bit3 bit2 bitl bit0
X6 X5 X4 X3 X2 X1 REV FID

bit15 bit14 bit13 bit12 bitl1 bit10 bit9 bits
RST XR XF 0 0 X9 X8 X7

bit0 FWD D 1=IE&iES

bitl REV DO 1=#EES

bit2~10 X1~X9 : BIEFEIA 713%F (FRENIC-MEGA (% X1~X9 FTHR—b)

bit13, 14 XF.XR : BIEFEA DT XF (FWD) #%F, XR (REV) #fF

bit15 RST D0=1 T R Yy TR
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B A UN—SBEERAKEI— KN4

bit7 bit6 bith bitd bit3 bit2 bitl bit0
L L NUV BRK INT EXT REV FIiD

bitl5 bitl4 bit13 bitl2 bitl1 bit10 bit9 bit8
BUSY 0 0 RL ALM DEC AGC IL

bit0 FWD . 1=zt

bitl REV S B E

bit2 EXT D I=ERHBFE T ERES

bit3 INT D= A VA — RN

bit4 BRK D 1=#IBh

bits NUV D 1=EFRRIRET

bit6 TL C 1= RS RS

bit? VL C 1=BEHR+

bits IL D =BERHIRS

bit9 ACC D =&

bit10 DEC D 1=@Esh

biti1 ALM D 1=—FT75—4

bit12 RL DO I=EEED

bit15 BUSY D 1=fka— FERHT

B A UN—SBIEERAKEED— K S05

0.01Hz B TRIRBIERETWVET . HREHE : -327. 68 Hz~327.67 Hz

B A UN—SBEEAEED— K M09
BEDHENEREHZE 0. 0Hz B THRRLET,
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@) EEH

LITFIZ 806 2fE>TA V/N\—2 &EBET HHADEREDBEEAERLET . 5B, PDO No.3 ZFERAL TTL
FY. TOM, UTOEHZIHRELTVET,

A N—48 (KBEH—F) O/ —FID (031) =1
PDO No. 3 MEI4FiF1%

040=0206 (ZAAHERED— F 1=506) 048=030E (Feth L#grEa— K 1=M14)
041=0205 (ZAAHERED— I 2=305) 049=0309 (FtH L#RED — K 2=M09)

042=0000 (ZAAHEED—F3I=%L) 050=0000 (&t LiRED— F3=%&L)
043=0000 (ZAHAMEEO—F4=5L) 051=0000 (Gt LiREo— R 4=%&L)
S2{E PDO No. 1 & KU No. 2 [LFESD

2% Y Index 1400 sub1=0x80000201, Index 1401 sub1=0x80000301

1415 PDO No. 1 B & U No. 2 (LS,

2FY Index 1800 sub1=0x80000181, Index 1801 sub1=x80000281

ZDfth CANopen DA T MEETT I+ +

A UN—SHEED— K y98=3

LEROEF T EITSFPDO No. 3D T+ —T v MIUTDEHYTY,
B ZEPO (RRA—A 2/N—4)

COB-1D ByteO Bytel Byte2 Byte3 Byted Byteb Byte6 Byte7
0x401 S06 S05 B+ B4+
(L byte) (H byte) [(L byte) (H byte) &=L wmL

B EEPDO (f /N —A—>TRH)

COB-1D ByteO Bytel Byte2 Byte3 Byte4 Byteb Byte6 Byte7
0x381 M14 M09 B+ B4+
(L byte) (H byte) [(L byte) (H byte) EL ‘L
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1) TREM50 Start_Remote_Node 4+—E X #3159 % & Operational K& (RUN LED A%k 4AT) (Z#54T L PDO

BIENEREL A Y ET, Operational IKREFEAT & EBEIZE(E PDO No. 3 AL TDHEE LET,

7%{5 PDO
(A VI"—B—>TR4H)

2) EEIEFELTS06=1 (FWD=1), RRHIES & LT S05=50. 00Hz (=0x1388) Z*IET HIHATY

{5 PDO

(RRB—=A VR—4)

LRICEY A oN—RLERKEL Y F T EEILE L2 & DR

%48 PDO
4 R—a—>TR4H)

GOB-1D

Byte0

Bytel

Byte2

Byte3

Byted~17

0x381

28

r 10

00

i 00

00000000

COB-1D

Byte0

Bytel

Byte2

Byte3

Byted~7

0x401

01

00

88

13

00000000

EPDOIUTERYET,

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

18 PDO
(RRB—>A vN—4)

%18 PDO

(L vN—8->32%)

4) HEnEERd H15A1L S06=2 REV=1) #EELFET,

{5 PDO

(RRE—=A VR—4)

COB-1D ByteO Bytel Byte2 Byted Byted~7
0x381 20 110 8 1 13 00000000
COB-1D ByteO Bytel Byte2 Byted Byted~7
0x401 0 I 00 88 1 13 00000000
FWD #6845 OFF IC& Y 1 »/3\—& (LiFERER, Fib#, ZEPOFUTOREELET,
COB-1D Byte0 Bytel Byte2 Byte3 Byted~17
0x381 28 v 10 00 \ 00 00000000
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Preface

Thank you for purchasing our CANopen Communications Card OPC-G1-COP.

Mounting this communications card on your FRENIC-MEGA allows you to connect the FRENIC-MEGA 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 FRENIC-MEGA

This instruction manual does not contain inverter handling instructions. Read through this instruction manual in
conjunction with the FRENIC-MEGA 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-G1-COP."
Read them in conjunction with this manual as necessary.

* RS-485 Communication User's Manual

« FRENIC-MEGA Instruction Manual

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

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:

http://www.can-cia.de/

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 | N G dangerous conditions, possibly resulting in death or serious bodily

injuries.

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

ACAUT 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 starting installation and wiring, turn OFF the power and wait at least five minutes for inverters
with a capacity of 22 kW or below, or at least ten minutes for inverters with a capacity of 30 kW or
above. Make sure that the LED monitor and charging lamp are 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 FRENIC-MEGA
Instruction Manual and the FRENIC-MEGA 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 proceeding to the maintenance/inspection jobs, turn OFF the power and wait at least five
minutes for inverters with a capacity of 22 kW or below, or at least ten minutes for inverters with a
capacity of 30 kW or above. Make sure that the LED monitor and charging lamp are 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.

[IJ  This icon indicates a reference to more detailed information.
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Chapter 1 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-G1-COP" 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:
http://web1 fujielectric.co.jp/Kiki-Info-EN/User/index.html
(Fuji Electric Systems Co., Ltd. Technical Information)

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

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

1.2 Applicable Inverters
The CANopen communications card is applicable to the following inverters and ROM version.

Table 1.1 Applicable Inverters and ROM Version

Series Inverter type Applicable motor rating ROM version

FRENIC-MEGA FRNOODOG10-000 All capacities 1000 or later

* The boxes O replace alphanumeric letters depending on the nominal applied motor, enclosure, power supply voltage, etc.

To check the inverter's ROM version, use Menu #5 "Maintenance Information” on the keypad. (Refer to the
FRENIC-MEGA Instruction Manual, Chapter 3, Section 3.4.6 "Reading maintenance information."

Display on LED Monitor Iltem Description

coony

_ 1 Inverter's ROM version Shows the inverter's ROM version as a 4-digit code.
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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) CN1

l Model name TERM1 /Release knob /

I / a .
oo \ .

S *, ’ :
(Front) (Back)
Positioning cutout LED status indicators Screw hole (right)

1

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 *1 The CAN controller is Error-passive.
Double flash *3 Network break detected by Heartbeat or Node Guarding
Blinking *2 Wrong connection between the communications card and

FRENIC-MEGA
ON The communications card is Bus-off. *4
Both RUN and ERR are ON. CPU error on the communications card

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

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

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



Chapter 3 INSTALLATION AND REMOVAL OF THIS COMMUNICATIONS CARD

AWARNING A

Before starting installation and wiring, turn OFF the power and wait at least five minutes for inverters with a
capacity of 22 kW or below, or at least ten minutes for inverters with a capacity of 30 kW or above. Make
sure that the LED monitor and charging lamp are 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

Note 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). As
shown in Figure 3.1, the communications card can be connected to the A-port only, out of the three option
connection ports (A-, B-, and C-ports) on the inverter.

3 To remove the front cover, refer to the FRENIC-MEGA Instruction Manual, Chapter 2, Section 2.3.
For inverters with a capacity of 30 kW or above, open also the keypad enclosure.

(2) Insert connector CN1 on the back of the communications card (Figure 2.1) into the A-port (CN4) on the
inverter's control PCB. Then secure the communications card with the two screws that come with the card.
(Figure 3.3)

CN i ~ Check that the positioning cutout (shown in Figure 2.1) is fitted on the tab (@ in Figure 3.2) and
ote connector CN1 is fully inserted (@ in Figure 3.2). Figure 3.3 shows the communications card
correctly mounted.

(3) Perform wiring to the communications card.

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

(4) Put the front cover back into place.

J To put back the front cover, refer to the FRENIC-MEGA Instruction Manual, Chapter 2, Section 2.3.
For inverters with a capacity of 30 kW or above, close also the keypad enclosure.
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Figure 3.1 In the case of 0.4 kW

® 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 corresponding port 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 3.2 Mounting the Communications Card (to A-port)

Tab



(Release knob)

Figure 3.3 Mounting Completed (on 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.
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Chapter 4 WIRING AND CABLING

AWARNING A

+ Before starting installation and wiring, turn OFF the power and wait at least five minutes for inverters with
a capacity of 22 kW or below, or at least ten minutes for inverters with a capacity of 30 kW or above.
Make sure that the LED monitor and charging lamp are 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

FRENIC-MEGA
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*1 This wire is not connected to the internal circuit on the communications card. Perform functional grounding
if necessary.

*2 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
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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 4 5 5 1 2 3
CAN_ | CAN | CAN | CAN_ | CAN_ | CAN | CAN | CAN_ | CAN | CAN
GND | L | H |SHD|[SHWD | v+ | v+ | GND | L | H

Figure 4.2 Pin Assignment on CANopen Terminal Block

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) 20k 50 k 125k 250 k 500 k 800 k 1M
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: M3

5to 7 mm Tightening torque: 0.5 to 0.6: N-m

<>

O

L]
=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 resistors do not come with this communications card. They are separately necessary.
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4.3 Wiring to Inverter
Route the wiring of the CANopen communications cable as far from the wiring of the main circuit as

Note
possible. Otherwise electric noise may cause malfunctions.
Note Route the wires, taking care not to let them go over the control PCB, as shown in Figure 4.5.
Otherwise, malfunctions may occur.

« For inverters with a capacity of 22 kW or below

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

In the case of 0.4 kW

« For inverters with a capacity of 30 kW or above

In the case of 75 kW

Figure 4.5 Examples of Wiring
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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
Fgggggn Description default Function code data Remarks
setting
0311 Specify Node-ID 0 0to 255 Setting 0 or 128 or greater
(station address) (Specify any of 0 to 127.) is regarded as 127.
0322 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 kbit/s 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
command command
0 Inverter Inverter
1 CANopen Inverter
2 Inverter CANopen
3 | CANopen CANopen

problem with your system,
y98 = 3 is recommended.

*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 FRENIC-MEGA 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 FRENIC-MEGA Instruction Manual, Chapter 5 "FUNCTION CODES."

Table 5.2 Other Related Function Codes

. Factory .
Fggggcsm Description default Z:?t(i::or:ac:dee Remarks
setting g rang
027 *1 Select the inverter’s operation mode to 0 O0to 15
apply when a CANopen communications
error occurs.
028 *1 Set the operation timer to apply when a 00s 0.0st060.0s

CANopen communications error occurs.

040 to 043 *2

Specify the function code to be assigned | 0

to TPDO 3 (for write).

(No assignment)

0000 to FFFF (hex)

048 to 051 *2

Specify the function code to be assigned | 0

to RPDO 3 (for readout).

(No assignment)

0000 to FFFF (hex)

These settings
are used in PDO

*1 For details

about function codes 027 and 028, refer to Chapter 13 "INVERTER REACTIONS TO CANopen
NETWORK BREAKS."
*2 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.

Note 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:
http://web1 fujielectric.co.jp/Kiki-Info-EN/User/index.html
(Fuiji Electric Systems Co., Ltd. Technical Information site)

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

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.

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.

Not 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 that the link break detector
be enabled.
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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."
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Chapter 7 PDO PROTOCOL
7.1 Overview

The Process Data Object (PDO) protocol is used to exchange process data (e.g., run commands, speed
monitor) between the CANopen master and the inverter in a pre-defined cycle. The communications card
supports three receive PDOs (RPDOs: Master — inverter) and three transmit PDOs (TPDOs: Inverter —
master) as listed in Table 7.1 and 7.2, respectively.

Table 7.1 Receive PDOs (RPDOs: Master — inverter)

PDO No.| Default COB-ID Contents Used to:

1 0x200 + Node-ID | Controlword Control the state transition in DS-402.

2 0x300 + Node-ID | Controlword Control the state transition and issue a
vl target velocity speed command in DS-402.

3 0x400 + Node-ID | Writing to inverter's function codes Write to four inverter's function codes
specified by 040, 041, 042, and 043 assigned.

Table 7.2 Transmit PDOs (TPDOs: Inverter — master)

PDO No.| Default COB-ID Contents Used to:

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

2 0x280 + Node-ID | Statusword Control the state transition and issue a
vl control effort speed command in DS-402.

3 0x380 + Node-ID | Reading from inverter's function codes | Read from four inverter's function codes
specified by 048, 049, 050 and 051 assigned.

Note About the transmission timing of transmit PDO

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 Event timer, so the transmission timing is not synchronous
with commands specified in a receive PDO. In some cases, therefore, the inverter transmits three
PDOs in succession. (For example, although the master issues commands in receive PDO 2 only, it
receives responses PDOs 1 and 3 also from the inverter.)

To prevent it, the user can disable transmit PDOs individually (see Section 7.5, (2) "COB-ID"). It is
also possible to set the transmission timing to a pre-defined cycle (see Section 7.5, (3) "Transmission
type").

<Note Enabling/disabling individual PDOs
The factory default is to enable all PDOs. Setting 1 to bit 31 of COB-ID of each PDO disables the

PDO, producing no response.

<Note No change allowed for assignment of PDOs
The assignment of PDOs is fixed and cannot be changed by PDO Mapping Parameter (Index 1600
to 1602, 1A00 to 1A02).

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

16



7.2 Receive PDO (Master —» inverter)
(1) Receive PDO 1

COB-ID Byte Description
0x200 + Node-ID |0 Controlword (lower byte)
1 Controlword (upper byte)
Controlword: Control command for the DSP 402 state machine to control the inverter operation.

L) 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

COB-ID Byte Description
0x300 + Node-ID |0 Controlword (lower byte)
1 Controlword (upper byte)
2 vl target velocity (lower byte) (r/min)
3 vl target velocity (upper byte) (r/min)
Controlword: Control command for the DSP 402 state machine to control the inverter operation.

vl target velocity: Speed command (r/min)

Ll 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)."

(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.

COB-ID Byte Description

0x400 + Node-ID | 0 User-defined function code 1 (write) (lower byte) (data of function code specified by 040)
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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."

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.)

<§ Note
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CN i ~ Once you have modified the 040 to 043 data, be sure to restart the inverter or issue ResetNode from
ote 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 ResetNode 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

Specifying the function code type (shown in Table 7.3) and number in a 4-digit hexadecimal notation.

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

S 0x02 A 0x09 z 0x12
M 0x03 o O0x0A b 0x13
F 0x04 r 0x0C d 0x14
E 0x05 J Ox0E
C 0x06 y O0xOF
P 0x07 w 0x10
H 0x08 X 0x11

Example: For F26: F = Type code 04
26 = 1A (hexadecimal)
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7.3 Transmit PDO (Inverter - master)
(1) Transmit PDO 1

COB-ID Byte Description

0x180 + Node-ID | 0 Statusword (lower byte)

1 Statusword (upper byte)

Statusword: Status display of DSP 402 state machine

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

(2) Transmit PDO 2

COB-ID Byte Description

0x280 + Node-ID | 0 Statusword (lower byte)

1 Statusword (upper byte)

2 vl control effort (lower byte) (r/min)

3 vl control effort (upper byte) (r/min)

Statusword: Status display of DSP 402 state machine
vl control effort: ~ Output speed monitor (r/min)

L For details about the Statusword and vl 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.

COB-ID Byte Description
0x380 + Node-ID |0 User-defined function code 1 (read) (lower byte) (data of function code specified by 048)
1 User-defined function code 1 (read) (upper byte) (data of function code specified by 048)
User-defined function code 2 (read) (lower byte) (data of function code specified by 049)

User-defined function code 2 (read) (upper byte) (data of function code specified by 049)

ENGLISH

User-defined function code 3 (read) (lower byte) (data of function code specified by 050)

User-defined function code 3 (read) (upper byte) (data of function code specified by 050)

User-defined function code 4 (read) (lower byte) (data of function code specified by 051)

upper byte) (data of function code specified by 051

N|jlo|jloa|b~]|lw N

User-defined function code 4 (read

—

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."

L 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."

Once you have modified the 048 to o051 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 1

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 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)

Tip The parameters in Table 7.4 retain their settings even when the power to the communications card is
off. Writing "1" to Index 3001 "Restore defaults" initializes the RPDO to the default value.

(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 "1," for example, 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.

Table 7.5 Transmission Types Available in Receive PDO (RPDO)

Transmission type Type name Operation

0 Acyclic Synchronous Reflect to the inverter upon receipt of a single Sync signal
after receipt of the PDO.

1 to 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.
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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
0x1801 TPDO 2 PDO.

0x1802 TPDO 3 Default:

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 resolution of the timer is 2 ms. Specifying an odd value automatically raises it to the nearest even value.
Specification of 119 ms, for example, is treated as 120 ms.

Tip The parameters in Table 7.6 retain their settings even when the power to the communications card is
off. Writing "1" to Index 3001 "Restore defaults" initializes the TPDO to the default value.

(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 "1," for example, 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."

21

ENGLISH



(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 Type name Operation

0 Acyclic Synchronous Transmit a PDO upon receipt of a Sync signal if data has
changed.

1to 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.

(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.
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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.

L 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 codes Description

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

0606 0000 Access failed: Attempted to write when the EEPROM on the communications card is being
used

0607 0010 Data type unmatched

0609 0011 Sub-index does not exist

0609 0030 Attempted to write a value out of range T
Error in writing into an inverter's function code (2]

0800 0021 (Attempted to write into S01, S05, or S06 via CANopen network when the RS-485 -
communications link of the inverter exists) (O]

0800 0022 Not allowed to write into an inverter's function code E
(When the inverter is running or writing, or when any digital input terminal is ON)
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Chapter9 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

Iltem 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 change allowed for assignment of PDOs

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 Upon receipt of the service, the Remarks
communications card:

Start_Remote_Node Switches to the Operational state. Only |n.th<.9 Operatlor}al state, PDO
transmission is possible.

Stop_Remote_Node Switches to the Stopped state. In th.e Stoppeq state,ltransmISSIOn of NMT
services only is possible.

Enter_Pre-Operational - i

= P Switches to the Pre-Operational state. In the I?re_ Op'erat|onal state, PDO
Reset_Communication transmission is not possible.
o . The communications card reads in the
Reset_Node Initializes itself to the restarted state. 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.

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

ACAUTION

Important: Implementation of either Heartbeat or Node Guarding is recommended.

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 that the link break detector be enabled.
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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)

L For details about alarm codes, refer to Chapter 14 "LIST OF INVERTER ALARM 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 controls 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. In the Access column, "R" denotes Read-only and
"RW," Read/Write. In the Data retention column, a check mark (V) denotes that the object retains the setting
even when the power to the communications card is off.

Default: 0 (Disable)

Table 10.1 Objects in Communication Profile Area
Index . - Data
(Hex) Sub Object name Description Data type retention Access
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 -
0 Number of errors occurred. UNSIGNEDS8 R
1: One error, 0: No error
N Codes of errors that have -
1 Standard error field occurred. (See Table 14.1.) UNSIGNED32 R
1005 | - | COB-ID SYNC COB-ID of SYNC message UNSIGNED32 N RW
Default: 0x080
1008 | - | Mandfecturer device Device name: OPC-G1-COP STRING - R
1009 - Manufacturer HW version | Hardware version STRING - R
100A - Manufacturer SW version | Software version STRING - R
. Node guarding time (ms)
100C - Guard time Default: 0 (Disable) UNSIGNED16 N RW
Guarding time factor
(Multiplying the guard time by
100D - Life time factor this factor gives the life time for UNSIGNEDS8 N RW
this node.)
Default: 0 (Disable)
COB-ID of EMCY message
1014 - COB-ID EMCY Readout value: 0x080 + Node-ID UNSIGNED32 - R
- Consumer heartbeat time ARRAY -
0 Number of entries Structures: 1 UNSIGNEDS8 - R
Upper word: Node-ID of
1016 Heartbeat producer
1 Consumer heartbeat time | Lower word: Heartbeat monitor UNSIGNED32 V RW
cycle
Default: 0 (Disable)
Cycle time (ms) of Heartbeat
1017 - Producer heartbeat time message transmission UNSIGNED16 v RW
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Index

Data

(Hex) Sub Object name Description Data type retention Access
- Identity Object RECORD -
1018 0 Number of entries Number of sub-indexes: 1 UNSIGNED8 - R
0x0000025E
1 Vender ID (Fuii Electric Group) UNSIGNED32 - R
- 1st Receive PDO Communication Parameter RECORD -
0 Number of entries Number of sub-indexes: 2 UNSIGNED8 - R
COB-ID of RPDO 1 "
1400 1 COB-ID Default: 0x200 + Node-ID UNSIGNED32 \ RW
Choice of transmission type
e Default: 255
2 Transmission type (Change of state event) UNSIGNED8 V RW
(See Tables 7.5 and 7.7.)
- 2nd Receive PDO Communication Parameter RECORD -
0 Number entries Number of sub-indexes: 2 UNSIGNEDS8 - R
COB-ID of RPDO 2 “
1401 1 COB-ID Default: 0x300 + Node-ID UNSIGNED32 V RW
Choice of transmission type
. Default: 255
2 |T NSIGNED V RW
ransmission type (Change of state event) UNSIG 8
(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 “
1402 1 COB-ID Default: 0x400 + Node-ID UNSIGNED32 \ RW
Choice of transmission type
e Default: 255
2 Transmission type (Change of state event) UNSIGNED8 V RW
(See Tables 7.5 and 7.7.)
- 1st Receive PDO Mapping Parameter RECORD -
Number of mapped . . R
1600 0 objects Number of mapped objects: 1 UNSIGNEDS8 R
. 0x60400010
1 PDO mapping entry1 (Controlword) UNSIGNED32 - R
- 2nd Receive PDO Mapping Parameter RECORD -
o | Number of mapped Number of mapped object: 2 UNSIGNEDS - R
objects
1601 . 0x60400010
1 PDO mapping entry1 (Controlword) UNSIGNED32 - R
. 0x60420010
2 PDO mapping entry2 (vl target velocity) UNSIGNED32 - R
- 3rd Receive PDO Mapping Parameter RECORD -
o | Number of mapped Number of mapped objects: 4 UNSIGNEDS - R
objects
0x5F020110
1 PDO mapping entry1 (Function code assignment 1 for UNSIGNED32 - R
write)
0x5F020210
1602 2 PDO mapping entry2 (Function code assignment 2 for UNSIGNED32 - R
write)
0x5F020310
3 PDO mapping entry3 (Function code assignment 3 for UNSIGNED32 - R
write)
0x5F020410
4 PDO mapping entry4 (Function code assignment 4 for UNSIGNED32 - R

write)
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Index . - Data
(Hex) Sub Object name Description Data type retention Access
- 1st Transmit PDO Communication Parameter RECORD -
0 Largest sub-index Max. sub-index number: 5 UNSIGNED8 - R
COB-ID of TPDO 1 r
! COB-ID Default: 0x180 + Node-ID UNSIGNED32 v RW
Choice of transmission type
2 | Transmission type Default: 255 UNSIGNEDS J RW
(Change of state event)
1800 (See Tables 7.5 and 7.7.)
Minimum interval for PDO
3 Inhibit time transmission (in units of 0.1 ms) UNSIGNED16 V RW +2
Default: 100 (10.0 ms)
Cyclic interval (in units of 1 ms)
. for PDO transmission in the
5 Event timer transmission type 254 or 255. UNSIGNED16 \/ RW
Default: 0 (Disable)
- 2nd Transmit PDO Communication Parameter RECORD - -
0 Largest sub-index Max. sub-index number: 5 UNSIGNEDS8 - R
COB-ID of TPDO 2 o
L COB-ID Default: 0x280 + Node-ID UNSIGNED32 v RW
Choice of transmission type
. Default: 255
2 T NSIGNED RW
ransmission type (Change of state event) UNSIGNED8 N
1801 (See Tables 7.5 and 7.7.)
Minimum interval for PDO
3 Inhibit time transmission (in units of 0.1 ms) UNSIGNED16 N RW *2
Default: 100 (10.0 ms)
Cyclic interval (in units of 1 ms)
. for PDO transmission in the
5 Event timer transmission type 254 or 255. UNSIGNED16 \/ RW
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 r
! COB-ID Default: 0x380 + Node-ID UNSIGNED32 v RW
Choice of transmission type
. Default: 255
2 T NSIGNED RW
ransmission type (Change of state event) UNSIGNED8 \
1802 (See Tables 7.5 and 7.7.)
Minimum interval for PDO
3 Inhibit time transmission (in units of 0.1 ms) UNSIGNED16 N RW *2
Default: 100 (10.0 ms)
Cyclic interval (in units of 1 ms)
. for PDO transmission in the
5 Event timer transmission type 254 or 255, UNSIGNED16 N RW
Default: 0 (Disable)
- 1st Transmit PDO Mapping Parameter RECORD - -
Number of mapped . . :
1A00 0 objects Number of mapped objects: 1 UNSIGNEDS8 R
. 0x60410010
1 PDO mapping entry1 (Statusword) UNSIGNED32 - R
- 2nd Transmit PDO Mapping Parameter RECORD - -
o | Numberof mapped Number of mapped objects: 2 UNSIGNEDS ; R
objects
1A01 ) 0x60410010
1 PDO mapping entry1 (Statusword) UNSIGNED32 - R
2 | PDO mapping entry2 0x60440010 UNSIGNED32 ; R

(vl control effort)

28




Index . _ Data
(Hex) Sub Object name Description Data type retention Access
- 3rd Transmit PDO Mapping Parameter RECORD -
o | Number of mapped Number of mapped objects: 4 UNSIGNEDS - R
objects
0x5F030110
1 PDO mapping entry1 (Function code assignment 1 for | UNSIGNED32 - R
read)
0x5F030210
1A02 | 2 | PDO mapping entry2 (Function code assignment 2 for | UNSIGNED32 - R
read)
0x5F030310
3 | PDO mapping entry3 (Function code assignment 3 for | UNSIGNED32 - R
read)
0x5F030410
4 | PDO mapping entry4 (Function code assignment 4 for | UNSIGNED32 - R
read)

*1 Writing of a COB-ID whose bit 31 is "1" once enables modification of the COB-ID.
*2 The inhibit time can be modified only when the PDO is disabled (that is, when bit 31 of the COB-ID is "1").
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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 Access column, "R" denotes Read-only and "RW,"
Read/Write. In the Data retention column, a check mark (V) denotes that the object retains the setting even

when the power to the communications card is off.

Table 10.2 Objects in Fuji Specific Profile Area

Index
(Hex)

Sub

Object name

Description

Data type

Data
retention

Access

2200

Bus state

CAN communication state

0: Normal
1: Bus-off or Error passive
2: Other errors

UNSIGNEDS

3000

Node state

CANopen communication state
0: Not connected to CAN

1: Initialization in progress

2: Stopped

3: Pre-Operational

4: Operational

UNSIGNEDS8

3001

Restore defaults

Changing from 0 to 1 reverts the
current values at Indexes 1000 to
1A02 to defaults.

UNSIGNEDS8

RW *1

5E00

Assignment of RPD

03

ARRAY

Number of entries

Structures: 4

UNSIGNEDS

Function code 1

Function code assignment 1 for
write in PDO 3

Default: 040 data

UNSIGNED16

RW

Function code 2

Function code assignment 2 for
write in PDO 3

Default: 041 data

UNSIGNED16

RW

Function code 3

Function code assignment 3 for
write in PDO 3

Default: 042 data

UNSIGNED16

RwW

Function code 4

Function code assignment 4 for
write in PDO 3

Default: 043 data

UNSIGNED16

RwW

5E01

Assignment of TPDO 3

ARRAY

Number of entries

Structures: 4

UNSIGNEDS8

Function code 1

Function code assignment 1 for
read in PDO 3

Default: 048 data

UNSIGNED16

Function code 2

Function code assignment 2 for
read in PDO 3

Default: 049 data

UNSIGNED16

RwW

Function code 3

Function code assignment 3 for
read in PDO 3

Default: 050 data

UNSIGNED16

RW

Function code 4

Function code assignment 4 for
read in PDO 3

Default: 051 data

UNSIGNED16

RW

5F02 to
5FFF
*3

1to
100

FRENIC's function
code

Access to inverter's function code
Specifying the function code
Index= 5FO0, Sub= xx

0O0: Code type (See Table 10.3.)
xx: Number + 1

Example: E0O1 —
Index 5F05, Sub 02

UNSIGNED16

RW *1

*1 Writable only in the Operational state.
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*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 ResetNode 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 10.3. 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."

Table 10.3 Function Code Type

Type Type code Type Type code Type Type code
S 0x02 A 0x09 z 0x12
M 0x03 o 0x0A b 0x13
F 0x04 r 0x0C d 0x14
E 0x05 J 0x0E
C 0x06 y 0xOF
P 0x07 w 0x10
H 0x08 X 0x11

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

10.3 Standard Device Profile Area

Table 10.4 lists objects in the standard device profile area. In the Access column, "R" denotes Read-only and
"RW," Read/Write. In the Data retention column, a check mark (V) denotes that the object retains the setting
even when the power to the communications card is off.

Table 10.4 Objects in Standard Device Profile Area

I
Index Sub Object name Description Data type Datg Access ‘L’
(Hex) retention |
) Alarm history (latest alarm info) ) (O]
603F Error code (For details, refer to Table 14.1.) UNSIGNED16 R E
Drive control
6040 - Controlword (Controlling the DS 402 state UNSIGNED16 - RW
machine)
Status monitor
6041 - Statusword (Displaying the status of the DS 402 UNSIGNED16 - R
state machine)
6042 - vl target velocity Speed command (r/min) INTEGER16 - RW
6043 - vl velocity demand Speed monitor (r/min) INTEGER16 - R
6044 - vl control effort Same as above. INTEGER16 - R
- vl velocity min max amount ARRAY -
0 Number of entries Number of sub-indexes: 2 UNSIGNED8 - R
Vi velocity min Minimum output speed (r/min)
6046 1 Y (Equivalent to inverter's function UNSIGNED32 R RW
amount
code F16)
Vi velocity max Maximum speed (r/min)
2 |y (Equivalent to inverter's function UNSIGNED32 v | RW
codes FO3/A01/b01/r01 *1)
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Index . - Data
(Hex) Sub Object name Description Data type retention Access
vl velocity acceleration
- (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 UNSIGNEDS8 - R
1 Delta speed Dellta speed (r/ml_n) in acceleration UNSIGNED32 2 RW
during the Delta time
2 Delta time Delta time (s) UNSIGNED16 V2 RW
vl velocity deceleration
- (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 Dellta speed (r/mlp) in deceleration UNSIGNED32 V2 RW
during the Delta time
2 Delta time Delta time (s) UNSIGNED16 V2 RW
vl velocity quick stop
_ (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 Dellta speed (r/mlp) in deceleration UNSIGNED32 V2 RW
during the Delta time
2 Delta time Delta time (s) UNSIGNED16 V2 RW
Number of poles in motor
604D - vl pole number (Equivalent to inverter's function UNSIGNED8 v RW
codes P01/A15/b15/r15 *1)
6060 | - | Modes of operation | Choice of mode for DS 402 state INTEGERS - w
machine
Mod ¢ i Confirmation of mode selected for
6061 | - dig |2S oroperation | ps 402 state machine INTEGERS - R
pay Fixed at 2 (= Velocity mode)

*1 Depending upon the motor selected, the equivalent function codes automatically switch.

[ For details about motor selection, refer to the FRENIC-MEGA Instruction Manual, Chapter 5, Section 5.2.6 "A
codes, b codes and r codes."

*2 Once the power is turned off, the acceleration/deceleration slope values are retained, but the Delta time is
automatically set to 1 s. The Delta speed is recalculated based on the slope values and the Delta time (1 s).
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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 drive inverters, it is convenient to use PDO 2 that is capable of sending Controlword and speed
command (vl target velocity) at the same time.

(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 Faultreset : Change from 0 to 1 to reset an alarm.
bit 8 Halt 1 1= Fix the inverter’s output speed at 0 r/min
bit 11 Reverse . Specify the rotational direction. 0 = Forward, 1 = Reverse.
bits 12 to 15 : 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
Directign 0 0 0 Intern{sl limit Target Remote 0

of rotation active reached

bits0to 2, 5,6 . Status display of the state machine. See Figure 11.1.

bit 3 Fault ;1 =Tripped

bit 4 Voltage enabled : 1= \Voltage 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

H vl target velocity

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

H 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) runs the inverter.
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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

3. Ready to switch on

STW= x01x 0001

10 CTW=0xxx xx0x
or
CTW=0xxx x0xx

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: Defaults
- 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 vl_target_velocity
(L byte) (H byte) (L byte) (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 comes 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

00

00 + 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 i 02 00 i 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 P02 ” ! "

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 07 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 Object name Description Data type Access
(Hex.)
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
5F03 | OA | Inverter's function code Mog | Monitors the output frequency INTEGER16 |R
(in units of 0.01 Hz)
<Note Inverters driven by S06 do not pursue 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

B Inverter'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 : Communicati
(Digital input terminals [X1] to [X9] supported by FRENIC-MEGA.)

bits 13,14 XF, XR

bit 15 RST

(Digital input
Change from

on control input terminals

Communication control input terminals

terminals [XF] (FWD) and [XR] (REV))
0 to 1 to clear the tripped state.
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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 NUV BRK INT EXT REV FWD

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

bitOFWD : 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 setting range: -327.68 to 327.67 Hz
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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: Defaults

- 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 1 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 1+ 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 1+ 13 00000000
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Chapter 12 Heartbeat and Node Guarding

Heartbeat and Node Guarding are services for detecting a communications link break. It is recommended that
either one of them be used.

Important Use of either Heartbeat or Node Guarding is recommended.

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 that the link break detector
be enabled

Note

12.1 Heartbeat

The heartbeat service monitors signals transmitted by the specified node in order to detect a CANopen network
break.

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

The concurrent use of Heartbeat and Node Guarding is prohibited. The concurrent use blocks a
normal detection of a CANopen network break. To use Heartbeat, disable Node Guarding by setting
"0" to both Indexes 100C and 100D (Refer to Section 12.2).

Note

(1) List of related objects

(Ilr-lliix) Sub Object name Description Data type Access
- Consumer heartbeat time ARRAY
0 Number of entries Structures: 1 UNSIGNED8 R
1016 Upper word: Node-ID of monitor target
1 Consumer heartbeat time Lower word: Heartbeat monitoring time UNSIGNED32 | RW
Default: 0 (Disable)
1017 | - | Producer heartbeattime | Heartbeat (Irg‘i*::;gz)”a”smi“mg ovele | UNSIGNED16 | RW

(2) Consumer heartbeat time

The heartbeat consumer monitors whether it is receiving a heartbeat signal transmitted by the specified node
(heartbeat producer) in the specified cycle.

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.

L) 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 NoFie—ID of Heartbeat monitoring time (ms)
monitor target

(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.
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12.2 Node Guarding

The Node Guarding service monitors guarding signals transmitted in a pre-defined cycle by a CANopen master
in order to detect a CANopen network break.

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

The concurrent use of Heartbeat and Node Guarding is prohibited. The concurrent use blocks a
normal detection of a CANopen network break. To use Node Guarding, disable Heartbeat by setting
"0" to both Indexes 1016 and 1017 (Refer to Section 12.1).

Note

(1) List of related objects

Index Sub Object name Description Data type Access
(Hex.)
. Guarding receiving interval (ms)
100C Guard time Default: 0 (Disable) UNSIGNED16 RW
I Guarding time factor
100D - Life time factor Default: 0 (Disable) UNSIGNEDS8 RW

(2) Guard time and life time factor

The guard time and the life time factor define the receiving interval of a guarding signal transmitted by the
CANopen master. If no guarding signal is received within the specified receiving time, it is judged as an
occurrence of a CANopen network break.

The receiving interval is calculated with the following expression.
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

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

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

- Network break detected by Consumer Heartbeat or Node Guarding
- Occurrence of bus-off in CAN

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

L 1f 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 13.1 Inverter Reactions to CANopen Network Breaks, Defined by Function Codes 027 and 028

027 028 Inverter Reactions to CANopen Network Breaks Remarks
0, Invalid Immediately coast to a stop and trip with £-5.
4t09
1 0.0to 60.0s After the time specified by 028, coast to a stop and
trip with ~-5.
2 0.0t060.0s If the inverter receives any data within the time

specified by 028, ignore the communications error.
After the timeout, coast to a stop and trip with £-5.

3, Invalid Keep the current operation, ignoring the If a communications error is
13 to communications error. (No £~ trip) detected, the LED indicates
15 the error state.
10 Invalid Immediately decelerate to a stop. The inverter's function code
Issue £~5 after stopping. F08 specifies the
deceleration time.
1 0.0t060.0s After the time specified by 028, decelerate to a stop. Same as above.
Issue £~ after stopping.
12 0.0t060.0s If the inverter receives any data within the time Same as above.

specified by 028, ignore the communications error.
After the timeout, decelerate to a stop and trip with

C_C

cr .
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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

Alarm codes Alarm codes
Error | M16to Description Display|| Error | M16to Description Display
field M19 field M19
0000 0(00y) | Noalarm 7310 | 27 (1By) | Overspeed e
2310 1(014) 8‘:ﬁ{:§gigéleraﬁon) L1 7301 | 28 (1Cy) | PG wire break A
2310 2(02y) Sj\;(:irr?;rcﬁz;leration) L0 | 7300 | 29 (1DW) | NTC thermistor wire break | &
2310 | 3(03y) Sj‘:}?‘:ﬁ;’;etfg ()(::tra”r“? sposd) G073 | 5500 | 31(1Fw) | Memory error E-
2120 5(054) | Grounding fault for 7520 32 (204) Keypad communication E-2
error
3210 6 (06y) 8‘:}?{:;';%96 leration) Ot 5220 | 33(214) | CPU error £Erd
3210 7(07,) | Overvoltage ] 2= 7510 34 (22,) | Communications card 54
(during deceleration) hardware error
3210 | 8(08) %ﬁ{:g‘ﬁigﬁmg st constant| 21| 8100 | 35(23) | CANopen communications | £5
speed or being stopped) error
3220 10 (0A4) | Undervoltage LL F004 36 (24y) | Operation protection E-5
3130 11 (0By) | Input phase loss Lirm 7200 37 (25) | Tuning error Er7
5450 14 (OE LS 7510 38 (26, RS-485 communications £
(OEw) | Blown fuse FL (26) error (COM port 1) Erd
5440 16 (104) | Charging circuit fault F5- || 4310 | 44 (2B,) | Overload of motor 3 o3
4210 | 17 (11y) | Heatsink overheat 51| 4310 | 45(2C,) | Overload of motor 4 Y
9000 18 (124) | External alarm 52 3300 46 (2E,) | Output phase loss Yy~
4210 | 19 (134) 47 | 8400 | 47 (2F,) | Speed mismatch ErE
Inverter overheat (Excessive speed
deviation)
4310 | 20 (14, | Motor protection a4 | 3221 51 (33,) | Data save error due to £
(PTC/NTC thermistor) undervoltage

4210 22 (16, i - =i 7510 53 (35, RS-485 communications fingil
(161) | Braking resistor overheat | &7 (354) error (GOM port 2) Eri

4310 23 (17,) | Overload of motor 1 o 5220 54 (36,) | Hardware error E-H
4310 | 24 (18,) | Overload of motor 2 LS| 7200 | 58 (3A.) | PID feedback wire break Lo
4110 25 (19y) | Inverter overload L 5400 59 (3By) | Braking transistor broken e
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Table 14.1

Alarm Codes (Continued)

Alarm codes Alarm codes
Error M16 to Description Display | Error M16 to Description Display
field M19 field M19
FFOO | 254 (FE )| Mock alarm Erim
8110 | - CAN overrun -—-

8120 | --- CAN error passive -—-
8130 | -- Heartbeat error or Node -
Guarding error
(Detection of CANopen
network break)
(See Note.)
8140 | --- Recovery from Bus-off -—
(See Note.)

(Note) If this error occurs, the inverter issues £~5 in accordance with the 027 setting.
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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.

@

-

The resolution of the timer on the communications timer is 2 ms. Specifying an odd value to an object
containing a timer automatically raises it to the nearest even value. Specification of 21 ms, for example, is
treated as 22 ms.

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.
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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

Item

Specifications

Site location

Indoors

Surrounding temperature

Refer to the FRENIC-MEGA Instruction Manual, Chapter 2.

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

Vibration

Refer to the FRENIC-MEGA Instruction Manual, Chapter 2.

Applicable inverters

FRENIC-MEGA series of inverters, ROM Ver. 1000 or later

(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 1t0 127 Specified by inverter's function code 031.

Baud rate 20/50/125/250/500/800 kbit/s Specified by inverter's function code 032.
1 Mbit/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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