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(1) CANopen #i-F%& (TERM1)
HFERIS S IHFREER 4 2 B5LURLTITRLETS,

1 2 3 4 5 5 4 3 2 1
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4.2 CANopen i%F& DB

CAN_GND | CAN_L | CAN_H

@ TOPC-COP) & IXIHmFHEMMNELZ > TVETDTRFICETSITERL TSI, MEAREREE
A5 E, AR, RUEHL T 51t CANopen #a5E BT S AIEEMEN H Y £T .

% 4.1 CANopen UiF& Dk FiaE

HFES TR E:
1 CAN_GND CANEEDST SV
2 CAN_L CAN {=E Low fal
3 CAN_H CAN {22 High
4 CAN_SHLD *1 =L R
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* KBEH— FORBERE FIEFIATOELA. DEICH CHERBLTIESL,
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ZF yFET.
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< BELTEHELTEEL,
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AIBIES1— FAS CANopen BEZAT S F=HITIE, FROKS. 1ITFRT A V-2 OBEEI— FORENSLETYT,
Ffz, BEET IS UN—FBEI—FERS2ICRLET, BEICHLTEEL TSN,

%51 CANopen BIEZITI=OICHELA UN—2 0 — FRE

HaEa— K | Si88 MHME |BEETEE &E
031 *1 J—RID (BB 0 |0~255 (1~127 THEEHT) 05 & U128 LA EERTEREI/
B —RIDI2T &R YET,
032 *2 R—L— rE& 0 |0~255 (0~7 CEERTE) TREDR—L—FE—H
0: 125kbit/s, 1: 20kbit/s, SHTLEEL,

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

y98 *3 EiL - BB T 0 |F@EsoER

PER y98 AiRE eI
0 A N—4 A 2N—4
1 GANopen A 2N—4
2 A IN—4 CANopen
3 CANopen CANopen

*

*

*

031 Z/RERIE, 41 VN—FICHREEZRBIED:=DIZ, 1 UN—2DEREZBEHRAT HH CANopen ¥ X2 h 5 A&
f§5— FAxt L ResetNode —EXZEML T &L,

2 032 FHERE, A UN—FICBEERBRIELLHOIC, A UN—20BFEBEBRALTIESL,

3 Ekn - BARBIERTOBRERET 54 oN— 2 #HEEQ— FIZyB OMICLHYFET. TNODOHEICLY, LU
OMNIEE - BIRBIES T ORBROTREL B Y ET . MK, A oN\—FEURGHAED T#EET— F1 @ H30, y98
DEZSBL TS,

®52 FTotBEE#KEI—F

Haeo— K | 5iBA HAE & FE #EEH "%
027 CANopen ;&1S T 5 —BFDENEEIR 0 0~15 ERBESR
028 CANopen BIET S —HDEEZ A< 0.0s 0.0s~60. 0s FI3ESR

040~043 *1| TPDO No. 3 I=BIY BTF 34 L/i— 5 | 0(&ILAL) 0000~FFFF (hex) | &&&EIZPDONo. 3 T

BEO— FOIEE (Fd#H) ERALEY.

048~051 *1 | RPDO No. 3 [ZEIY 4T B4 23— 4 4% [0@IL4L) 0000~FFFF (hex)

BEO— FOEE (EHL)

*1 040~043 B & U 048~051 DRESEIEL, FETENT. 2(4) 1 /13— 280 — K 040~043, 048~051 & & U Index 5E00,

S5E01 DEREAE]IESHML TS,

RERIE, A N—BICHREERBEEZHIC, 1 VA—2OBREBIRAT SHH, CANopen ¥ X B b KiEEH
— FIZ%f L ResetNode H—EREEBL TSN,



% 6 Z CANopen E{EHIFEFTOHFIE

KETIE, TREEA 2 /N\—45 % CANopen BIEHERRT 2 F TOFIRITDOWTHRALET,
FIBIEULTD 1~5TY,

CANopen ¥ X Z DX TE

AVN—FEEI— FICKBREEH—FD/—FID, R—L— FEE

A NR—2DERBIES = Pre-Operational KAk

WHRREAA T2 Y FDORTE (Heartbeat & % L (& Node Guarding)

TARA & YAXBEH— K~ Start Remote Node a7 K#EXIE = Operational Jk&E

LI, LROFIE1~5ITDOVTHALES,

R w -

1. CANopen TR 2 D{FE
- RRAD/—FID, R—L—+FEBELET.
- ABEN—FBADEDS 77/ ILEFEAL, YRZICEELET,
CANopen ¥ R Z [ZDVWTDREHEDHMIT, TREDLI—H—XIZaT7ILEESBLTIEEN,
T NBEN—FIEEEDS 7 LERBLTUOEE A, )
EDS D7 A JLIZRD Web A MIZTTH I O—FTEET, (REEHFNSBLE (8H))

URL : https://felib.fujielectric.co. jp/download/|imitedlogin. htm
A4y4 vk, TOPC-COP2 EERT7A /L1 #REL, BELRLOEMBLTIHEALLESL,

2. A UNR—AEEI— FIZEBRBEN—FD/ —F D, R—L— FRTE
-0311ZT/—FK 1D, 03212 TAHR—L—bERELES. YRBICBHELET FLR, R—L—rE—BE
HTLEEL,
- BEITHLT, 4 UN—2#EETI— R 02], 028 DBREFT>TLHEELY,
027, 028 MEEMAIZ, % 13 Z CANopen v kT —/ Bl HIBEDEIE] £SBL T &L,

3. AVN—SDOERBRS = Pre-Operational K&
A N—2 BRI LI-BRMET, CANopen TAAR &4 UIN—EDBRENELL, MOBEICEFE S TLAIE
B BIMIZ Pre-Operational REEEL R Y, TR LBIEMNTAHRECHY FT,
COREETIEAEED— FORUN LED (&&=, ERR LED (ZHATF - (EFmMEHYET,

4, BHSRHEBA TS T4 b (Heartbeat & 5 LME Node Guarding) DE&E
R EIT S 1=HIZT R %, KBIEH— FWEAT, Heartbeat FE7=(& Node Guarding DERFEZEIT->TL =
LY,
Heartbeat 3 % U\(& Node Guarding IZDULNTIL, % 12 ZF THeartbeat & & Uf Node Guarding)] #38BL T
(2L,

CANopen M7 /34 R IFHERETIIMBREAA IOV FORESBEHNEL>TVET ., ARICL
BUORY, BRARELTELAREEH— FEEDT= CANopen =Ry FT—J IR EBRELERA. B
MRETHEEBCBEDLET,

R

5. TRBLYRKRBEH— KA Start Remote Node a7 K%EHEIE = Operational 1KEE

ZHav Y RZ{E%., ABIEH— FDLED [ CAN £ ST L Operational iREEL LY FF, ThITKYTRAE
M5, PDOEIEZESOTY TILEALIZA VN—2DFIHE - EZ2MNATREICHRY FT,

L PDOBIED 74— v MIZDWTIE, HT7E PO FE ko] #BBLTLESL,


https://felib.fujielectric.co.jp/download/limitedlogin.htm

EI7EPOSOraL
7.1 PDO O Faulz2NT

PDO(Process Data Object) 7@ FajLlZ, CANopen YR A &4 UN—ABTTARRT—4 (Bl BiiES, &
EE=4%) ¢ EAHCRETHHICAVLGIET ., KBEH—FOYR—+3 5, 2{EPD0 (RPDO: YR %
—A /N\—4A) LFEIEPDO (TPDO: A U/IN\—A—>TR4E) X, TRhENTEROEY T,

7.1 2Z{EPD0 (RPDO: YR A —A L/N—4)

PDO No. | COB-ID #)#AfE B
1 0x200 + / — K ID | DS-402 4K AEZ 75 %
2 0x300 + / — K ID | DS-402 MIKEEBFEHIM, HELURERS
3 0x400 + /—F ID | AFEEDBENYH T L=/ UN\— 20— FEEAH
7.2 ZE{EPDO (TPDO: A V/N\—B—>TRH)
PDO No. COB-ID ##A & Bl
1 0x180 + / — K ID | DS-402 MiKAEEFEHIE
2 0x280 + / — K ID | DS-402 MIREEBFHIMH, HELUVEERS
3 0x380 + /— KR ID | 4FEHEDBIY LT LIz UNN—4HEa— FEZREL
TR PO DEIY S TER
RPDO @ Not1,2, TPDO D Nol,2 &, # T2/ FEIY U THOEEMNAEETT, No3 [FEETEEHA)
BEMIX 7.6 : PDO DEIY K TEEAE (RPDO, TPDO) " #SHBLTL &L,
TE HEEPDODREEZA I TIZDNT
R L IREEFICRESATOET, H$MEE7.5 ZE PO 03I 22— 3 /854~
2, "(3) Transmission type"#ZHBL T ZELY,
TR PDO D HE #h/EERE IS DLNT
HEIKETIE, £ TO PO AFEHIZHE>TWET, HPDODCOB-ID D bit31 #1125 &T, £
D PDO =&\ (TIGE) ICTEFET,
Tk PDO B baLlE, Operational JREEDBEDAHERATRETT



7.2 SEPO (RRE-AL VN—4F)

(1) 3245 PDO No. 1

COB1D Byte —— EYLBTHITH b I(:‘Jgﬂﬂ'ﬁ) i;

0x200+/-+" 1D 0-1 | 0x6040 | 0x00 | Controlword o
2-3 - - |#L O
4-5 - - =L O
6-7 - - |#mL O

Controlword S &UDSP 402 DA F— LI UIZDNTIX, H11E M1.1CANopen D KSA4 T T 774
JL (DSP 402) IC&k5EER] #5HRLTLZE,

(2) 32{§PDO No.2

C0B-ID Byte —— BYBTAHICH b :J:M‘E) i!;
0x300+/-+" ID | 0-1 | 0x6040 | 0x00 | Controlword o
2-3 | 0x6042 |0x00 |vI| target velocity (r/min) O
4-5 - - |#&L ©)
6-7 - - |%&L O

Controlword, vl control effort &d& U DSP 402 DR F— b UIZDWLVTIL, % 11 E T11.1 CANopen
DRSA4TTaT7AIL (DSP 402) 2k 2:8EER] 2BBL TS,

TE HEHER /min) Z5ZX 558, HRE—SOBHPOI/AS ZELSERELTIES L, ELLK
T EShBVNES, BofEARTSNET.

(3) 32/ PDO No.3

BRHIZA N —2HEET—F od0~od3 IZKVEY ST LIBEED— FEERZAHTET+—< v FTT, &
YL TOHNBMEED— RIX45EETT,

BYLETAHICY b )y
COB-1ID Byt :
vte Index | Sub AE pard
0x400+/=+" 1D | 0-1 | Ox5E02 |[O0x01 | BAA#EET— K1 ( 040 THE L MEEI— FOT—4%) x
2-3 | Ox5E02 | 0x02 | ZAA#EED— K2 (o4l THELLBEI—FOT—4) x
4-5 | OxBE02 | 0x03 | ZBIAHMAEED— F 3 ( 042 TIRE LI MEEI—FDT—4) x
6-7 | Ox5E02 | Ox04 | BAA#EED— K4 ( 043 THRE LB — FOT—4) x
L1 040~043 MEBFEAZIZDNTIE, FEI@) A U/ — 2 #EE— K 040~043, 048~051 5 & T Index 5E00,
5E01 MEkEHE] #SRBL TSN,
[ #YBTLIzA oN— 2 EEI— FDT—42 74—y MZDWTIE, RS-485 BEIE1—HF—XY =27

DESETL2 T—2T7+—<3v ] 28BLTIESL,

T F—DA vN—2EEI—FZEYLBTLEES, 03— FOBESHN I BPSVIOADEY ETE
IR gpEmeRY, BYBBYSTALERARLET. (Bl 040 & 043 DEA TR LD — KEH
YL TLEES, od0ISLBEYBTHET, o3 [FALBNY B TEINTOEWNWKEERY FET,)



040~043 DETFRIZ, 1 VN—RICREERBRESBILHIZ, 1 ON—2DEREFRAT M,
CANopen ¥ X B M54 /3—4A [Zxt L ResetNode H—ERZER L TL &L,

729 F®D Index 5E00 Subl~4 THA /\—A2 e — FOE|Y Y THATEETT, CDBHEIL,
FE%, BBIYLTERELYET, =ELS N—2DERBTLLH, ResetNode H—ERX %175
&, 040~0d3 ICKBEIYLTIZRY EFT,

TNZTNDZIEPDO DEERBA A ST EEEMRETT, 7.4 (3) Transmission type] #SH L
TLESW, HEBOREE 2E&, BIRA UN—2CEMERB] TT,

4 4 >"—5#REa— F 040~043, 048~051 & U Index 5E00, SE01 MEEEA®
TROLSIZ, 4HD 16 ERTHEED— FIER (R7.3) LBSEHRETHETTVET,

BL, 1

UN—FCHEED— FABVESEERLET,

im{m|n

Haea— FES (16 £XRD)
HEED— FIERI (R T7.312& %)

®1.3 #HeEo— FiER

&R | BRIO—F | HWEES—FEW ERl | ERla—F WEEa— F R
S 2 02y R - T —4 W2 24 184 EZHT—42
M 3 034 E=ZAT—4 W3 25 194 EZHT—42
F 4 04y B YN X1 26 1A4 T I3—LT—4
E 5 05y Uih AR X2 21 1B F
C 6 064 HlHEERE Z1 28 1Cx F
P 7 074 E—R1INTA—=4 K 29 1Dy F—/3y FEEERAE
H 8 08y | /na LR LHEEE T 30 1By | R P a—)Li&
A 9 09y | E—% 2/BEHIE2/X74—4 E1 31 1Fy F
0 10 OAy + T a Uik H1 32 20y INA LA LHERE
L 11 0By | 4 Fistse ol 33 20y | AT 3 ke
r 12 OCh | E—4 4/ EEHM454—42 | U1 34 22y | HRETAXO DY Y HEE
U 13 0Dy HREIA XAy Y ke M 35 234 EZAT—4
J 14 OEy | 77— a UiEe J 36 244 FT)r—a Uik
y 15 OF 4 oY HeRE J2 37 25y FT)r—a Uik
W 16 104 EZAT—42 J3 38 26y FIUr— 3 Uik
X 17 1y FI3—LT—4 J4 39 27y FT)r—a Uik
z 18 124 FI3—LT—452 Jb 40 28y T r— a3 UikE
b 19 130 | T—4 3/EEEE3/54A—5 ] U6 4 294 | 7TV — 3 Uik
d 20 144 FTIUr— 3 UEE? d1 42 2An FIUr— 3 UREE?
Wi 23 174 EZA4T—42 d2 55 37y FI)r—a UHRE2

5l : F26 DIHEE  F = ERI—FO04 B 5
2% = 1A (16 &R 041A



1.3 ZEEPDO (f 1\ —5>TRH)
(1) 3R PDO No. 1

BYLTHI DY b (WHE) Y
COB-1D Byte - 7=
Object | Sub RE EE
0x180+/-+" 1D 0-1 0x6041 [ 0x00 [ Statusword O
2-3 - - [None O
4-5 - - | None (@]
6-7 - - | None (@]

L) Statusword [2DULNTIE, % 112 M11.1CANopen D K54 FFO T 71 JL (DSP 402) =& %85 258R
LTLEEE,

(2) 3245 PDO No.2

COB-ID Byte T BEYLTHIDY b I(:j)gﬁﬁﬁ) i;
0x280+/-+" 1D 0-1 0x6041 [ 0x00 [ Statusword O
2-3 | 0x6044 | 0x00 [vl control effort(r/min) O
4-5 - - | None O
6-7 - - [None O

EL Statusword & & U vl control effort (2DLVTIEX, 11 T11.1 CANopen @ KS 4 77077 4 )L (DSP
402) 12k %:88) ZBRBLTESL,

(3) 3245 PDO No.3
EHNA N —2HEET— F 048~051 (LK YEIYLTLAMEEDI—FEERRH LTS 74+4—< v FTY, El
Y ToONSHEEI— RIZ4FEETY,

N ) E— BYHTHIV Y b :Jgﬁﬁ) 1

0x380+/-+" ID 0-1 0x5E03 [ 0x01 | Btk L#aEa— K 1 (048 TIRE Lo —FDT—4) x
2-3 | 0xSE03 | 0x02 | it Lighea— K 2 (049 THEE L i — FOF—%) x
4-5 | Ox5E03 | Ox03 | &t L##AEa— K3 (050 THEE LI-#EEa—FOT—4) X
6-7 | Ox5E03 |[O0x04 | FEi L#EEa— 4 (051 TIRELHEEI—FDT—%) x

L 048~051 IZDWNTIE 17.2 (4) A w/A— A #Bea— K 040~043, 048~051 & & U8 Index 5E00, 5EO1 D%
EAHZEIEZSBBLTLLIESL,

O BYBTLIA oN— S HEEO— FDT—2 74 —< v FZDUWTIE, RS-485BIE1—H—XT =27
DESE5.2 T—42T7+—<v bl #BBLTLESLY,

= 048~051 MBERIE, A VN—FICHREERMEEZEDHIT, A VN—SDOBREF/ATIH
(, = CANopen T R A M54 L/3—#H [kt L ResetNode H—EREFEML T &L,

Ty A 7S FO Index SE01 Subl~4 THA LN— 5D~ FORY X TATRTY . COBAN,
TEE, MEEYSTERELRYET, LS vN—2 DEREBLES), ResetNode Y —ERX %175 &,
048~051 IZLBEIYLBTITRYETS,

T | ThENOEE PD0 DRESA IV T EEEFRTT, [1.5 (3) Transmission type] #BHLTK
&V, HAEARBOREE, TT—2ELBEES LU Event timer TIEE L 1=B/MIZ PDO XSl T,



7.4 SEPODIAI o= —2avNFi—4

() aza=H—3vnsA=4

#2{5PDO (RPDO) MDHFMEZEHRELET .

BETHA TV bERTAITRLET,
714 REPOOIZT2A=T—2aVRFA—FETTHILME

Index Sub EXo Bl
0x1400 RPDO No. 1 1 COB-1D % PDO D CAN IDfEL %) - |HNEHE
0x1401 RPDO No. 2 FIAIL ME
0x1402 RPDO No. 3 RPDO No.1: 0x200 + / — K ID
RPDO No.2: 0x300 + / — K ID
RPDO No.3: 0x400 + / — K ID
2 Transmission type ZENTOBERBE2ASIVITERE (R1.5)
TIA I ME: 255 (ENBFA 2 /N—F~NRER)

(2) coB-ID

& PDO (249 B CAND 11bit D IDEZEIEELET, TIAILMEZ/ —F IDICKYEAZDYET. (Fl: X
BEIEHA—FD/—F IDA 1 DFA, RPDONo. 2 ® COB-1D=0x301) . x LI bit B1bit B)ZE 1 &35 &, ZD RPDO

FEHEGYET,

@ COB-ID fEMZEEIL, %0 PDO A& > TLNBIBARICHOAEEARETS .

EVhk

(3) Transmission type
ZEPDOIZHUWNTIL, PDO ZEHDA UN—F~DOHERBAA S VI ERELET, RTHICHE—EETRL

E3

CAN @ ID {E(& 11bit TY, bit11~30IF0EETT

®1.5 REPMOD IS VRIVYaviA THE—E

Transmission type

"4 TH

BE

0 Acyclic Synchronous 25k, Sync {55 1 BRETA V/\—R CEMERER
1-240 Cyclic Synchronous EN=

241-251 FH -

252 Synchronous RTR only TEE *

253 Asynchronous RTR only REpfE *

254 Asynchronous1 2{Etk, EEEA U\ —R IZEHERBR

255 Asynchronous2 Bt (F7+) ~ME)

* RBEA—FEFECNDYE—FIL—LEHR—FLTLERA,




1.5 HEPODAZSaAa=H—a NS A—4

() aza=H—vavnisr—4

£IZ{EPDO (TPDO) DAFMEFEJELET, ZLTEA TPV FERT6ITRLET,
£7.6 ZEPODIIa=S—23aunRSTA—FETTHILME

Index Sub &% B

0x1800 TPDO No.1 | 1 COB-1D % PDO > CAN 1D fE & A% - |INE R
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 | #EEZA IUJ%HE (R1.1)
T IAI MME255 (F—H EALEITRLE)
3 Inhibit time ROZEEFETORNMER 0. 1ms BELL) FIRE
T 74U E: 100 (10.0ms) *
5 Event timer EEEAE(SHERT (ns) Z$EE, Transmission Type254/255 BFIZ

A% TIAIME: 0O (REME) *
* B A IREMBODREET Ims TT . NERESY/NSHEZRELBAFRY LFERYET, HIZIE 11.9ms =5
EL=IBE 12.0ms DF/WELZY FT,

(2) €0B-ID

ZPDO (2392 CAND 11bit D IDIEZIEELES . TIAIL MEZ/ —F IDICKVEAEDY FT., Fl: K
BIEA—FDO/ —F IDA 1 D54, TPDONo. 2 ® COB-1D=0x281) . Fx LAz bit B1bit B) & 1 &35 &, D TPDO
FEDEGVETS,

@ COB-ID {EMZEE(L, %0 PDO MESE R > TWDIBBRICHAHERERIRETT .

@ CAN @) ID fE[% 11bit TF . bit11~30 X 0EETT .

(3) Transmission type
EEPOICENTIE, TREAANDEEFIANIVIERELET, RT1TICERE—EEZRLET,
%17 ZEPODLSIUVRIYIavaATHE—F

Transmission type 24 T8 i

0 Acyclic Synchronous F—RENHo1HAIZ Sync E5EZEL 1=, B.IZ PDO
#EE

1-240 Cyclic Synchronous Sync {E5 % 1-240 B35 =2 PDO %15
(#1: 10 & 51E Sync 55 % 10 @RS Z &I PD0 22159 3)

241-251 FH1 -

252 Synchronous RTR only FEE *

253 Asynchronous RTR only | AEjE *

254 Asynchronous1 Event timer TSR L 1=B5fE T EEH#A PDO £ (S

255 Asynchronous? T—ARZELEH KU Event timer TIERE L /=B5RF(Z PDO %15

* KBEA—FENDOYE—FIL—LEYR—FLTLERA,




4 Inhibit time
% PDO DRDZEEFEFTORNMEEHBERE L FET (0. Ims BfI) , £TD Transmission type HZ DFRFEIZHEL
E3 28

Inhibit time MZEE(L, £ PDO AV #ERH, DF Y COB-ID D bit31 A1 £E>TNBIHEICDHEHER
HETY,

TE Inhibit time DREEZ /NS LIZBEIEL, T—2REDHEENT %5 & T CANopen DEE +5
T T4y oA LTLEL, #E2EE LT CANopen Fy T —H R2ED/IKT+—T U REETSE S
LEHYET, CHEADRY FT—IBRICELT SEEEEERELTIEEL,

R

(5) Event timer
%18 PDO OO TE I HAE SRR (1ms Bifsr) ZERE LFE T, Transmission type A% 254 &% % LM 255 DEFICEMTY .

7.6 PDODEIY LTEEAE (RPDO, TPDO)
TROFIEIH-T, FPODENYHBTAH IS Y FEEELET,
M X PDO @ TCOB-IDJ > Bit31 %", | (DICHKELFT (PDOZEHICLFEY)
%) RPDO: 0x1400 Sub01 % 0x0000 0200 + NodeID = 0x8000 0200 + NodelD
TPDO: 0x1800 Sub 01 % 0x0000 0180 + NodeID => 0x8000 0180 + NodelD

(2) SMEPODEIYLTAHI D) FEECIZHRELET
i) RPDO: 0x1600 Sub 00 = 0 ZE&E
TPDO: 0x1A00 Sub 00 1= 0 ZERFE

@) REPDOCEIYEBTHWA TV Y FEIBICERLEYT
i) RPDO: 0x1600 Sub 01~04 [CEEKLET
TPDO: 0x1A00 Sub 01~04 [CEEKLFET
BHEAE FITS2Y b AT v9 R (2byte) +H T4 T v X (byte) +Bit K (1byte)

B) TREEDA IOV EEIYHBTSHEE (Object 6046 Sub 01)

Evk
Object index (Hex) Sub Bit £ (Hex)
J index (Hex)
60 46 01 20 GB)

GE) TREED[T—42R]EMIL[UNSIGNED32]1 M 2, "Bit £71Z 32 (16 3 T 0x20)
[0x60 0x46 0x01 0x20] Z{/EL £,

GER Sub01~5ub04 O bit HOAFHERK 64bit FTTT. (IPDO(=HF2)

(Eg; BETFAIRTOT 7B LB S TAH TS H FEBIRLTLEEY,
(10.3 BETNARTAT7 A ILIEHD Nap’HE 25 18)

) (3) TEHLLAYLETH IO L) MRERELET

i) RPDO: 0x1600 Sub00 & (3) TEEFZ LA TPy MAKIZERE (K4
TPDO: 0x1A00 Sub00 % () TEH LA TPz ¥y MARKIZHE (X4
) (1) TEIMITLF-PDO®D FCOB-ID] bit31 &, HHO)ICRLFET
i) RPDO: 0x1400 Sub01 % 0x0000 0200 + NodeID [ZE&FE
TPDO: 0x1800 Sub01 % 0x0000 0180 + NodeID [ZE}FE

20



E8ESOISA LI

8.1 SDOIZDWLT

SDO(Service Data Object) 7B b JLIEAEEH— FORELHEICHEALET, S0 FABEH—FDOETD
AITTzO b RTA=R) [TV ERFTEHIENTEET, ABEH— FIL1{ED Server SDO #HR— kL

TWET,

L SD0 mEAKBIZLZEEREIZDOVTIE,

SRLTIESL,
L #7Cxy bMoWTIE F10E 4TSy 8] 28RBLTIESL,

8.2 SDO RERDIGE
SO & BT I HANERDGE, FBEN—FIERS 10 Abort I— FEBELET,

8.1 SDOF7UEREER®Abort a—F

Abort codes 1L
0503 0000 SDO NEEEBHOLTS— FJILEY FATRE
0504 0000 EEFA LTI RIS —
0601 0001 EAARERA IOV bEREL
0601 0002 HELERA IO FERAH
0602 0000 INTGA—EDFELEL
0604 0041 PDOANF TSy FEEIY BTHEZL
0604 0042 BYETENA Tz ) FOBBLERENPODREEZBATIND
0606 0000 N—FOIF7IS5—I2&BTIERKK
0607 0010 INFGA—BDT—REIES
0607 0012 T—REMNRE : Y—ERNRTA—L2DRIHEL
0607 0013 T—REMNRE : Y—ERNRTA—L2DRIHEN
0609 0011 YIA TR GEVWA TS MZTOER
0609 0030 HENDIEEERAH
0609 0031 EBEERLAFENTZNST AL DELAKREN
0609 0032 EBEERAFENTZISA—ZDEIIDNES
0800 0020 F—aRREINGY, FLETZ7TUS5—3VTRETESATWVS
0800 0021 A N—S D — F%ﬂé‘}lﬁ—
(RS-485 JEIER— R AV >4 H%hEEIZ CANopen A 5 SO1, S05, S06 ZiAA)
0800 0022 A UN—S RO — FEAHTT (GBEP, FRAAHR, TORILAA HF ON )

21
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% 9 B FDH#dD CANopen BEISHEEE
9.1 HReME
£ 9.1 IZFEIEH— F D CANopen BIEWEEMEERLET,
#£9.1 ABIEH— KD CANopen BISHEEEME

EHE HR— AR S
JazrqAI - DS 301 Ver.4.02 ##n -
— DSP 402 Ver.2.0 Velocity Mode ##L
PDO - %2{SPD0, #*{EPD0 % 3 FELE BI1E
- PDO ME|Y HTEEAAE
SDo - 120 Server SD0 EHHR— S
ZOY—ER - Network Management (NMT) 9.218
Start_Remote_Node, Stop_Remote_Node, Enter_Pre-Operational,
Reset_Communication, Reset_Node
- Heartbeat (Producer # & U* Consumer)
- Node Guarding
- Emergency (EMCY)
9.2 FofnHY—ER
M) RYFIT—=OTRSAUF (NM)
DS 301 DRF—FILUEHIELES, BV —EXZEHOBEEZRI.2ICRLET,
9.2 NNT H—EXZEROBIEN— FEIME
H—ER ZISFFDEE "%
Start_Remote_Node Operational JREEIZH#81TT B Operational $RAE TDH PDO @IS TTHE,
Stop_Remote_Node Stop REEIZFE1TT B, Stop HREETIL NNT H— E X DA BEIETTHE,
Enter_Pre-Operational
Pre-Operational JKEEIZFE1TT B, Pre-Operational K%&TI(d PDO E{E I,
Reset_Communication
Reset_Node ERBEHRALEASHE /— K ID, 040-051 DEMERBREITS .
LD NMT (cE8 258, CEADIRZNI—HF—XI=217I/LH 5L\ CiA F170D CANopen {H1E DS 301
FSBLTLLIESLY,

(2) Heartbeat, Node Guarding
HRREADY—ERTY, ELoN—FEERATHLEHRELET,

L) Heartbeat & & Uf Node Guarding MEE#AIE, % 12 Z THeartbeat & & U Node Guarding) #BHBLTL 2

1AM
AZE

EE Heartbeat, Node Guarding DWL\FIHDRE FIHE

CANopen DT /34 RIFHFRETIEIMRREADRENENLE L >TUOET, HHIZLEWVRERY, BEHAHK
ELTHABIEN— FEEDHT CANopen =y kT —V IR ERE L FER A, BAHRET S LE28LE
BHLET,

22




(3) Emergency (EMCY)
ZDHY—ERIZEST, KBEHI—FKIE A VNR—RIZF7S—LARELEBET7S—LRNBZHEBNICEELE
o BRIET—EDT+—< Y MIUTDEHYTY,

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

0x80 + Error field Error

J—FK1D (L byte) (H byte) register 0 0 0 0 0
Error field: 73— LDODREETRT .

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

CO  TError field) RUFZS—LDEMIE, E14E [75—La—F—5) 283BLTIEEL,

23



EIOE ATV &
AETIK, RNEEH—FHYR—bFTE24FTOI b (=/1R54A—4) ITOVWTHALET, £AT2x9 MEX
ELRTFBHEUTOIBBEOEHICELTVET,
(1) asaz=s—>a3>7a774IL5EE (Index 1000~ 1FFF)
CANopen BIEET/NA AELBENA TPy BT, CANopen H45E DS 301 THRESATULET,
@) A—HHETOT 74 L4 (Index 2000~5FFF)
MUHBRADA TS FETT A VN— I —FOT7 Y EREANTRETT  ERAAL TP OO,
fhtt @ CANopen T/34 R & (ZE#ENH Y T A,
() ZBETNA R T 0T 74 L4 (Index 6000~ 9FFF)

A UN—FEHATBI=bDA TSy FETT, CDBIEIE CANopen {1#%E DSP 402 THBLSATE
Y, B8O TNNARELERENRHY FT,

10.1332=45—3v7A27/MVEBOA TS +
£10.1233a=4—>3 07077/ LBEOAX TSz F—E2RLET,

RMW: HITPzH 7O EREZATERLET,
“R” : EAHLER RV BEAHL - EEAAKEEE
S/R: "O” :#TT x4 ~1010/1011 (Save/Restore) DRHZERLET,

) asaz=y—varrarrzANER

£10.1 a3az=4—2a>JO77ALEEA TSI -8
o | s | ATVzo raE BT F—sm | R | SR
1000 = Device type 0x10192 UNSIGNED32 R
1001 - Error register 1: Error, 0: No error UNSIGNEDS R
1003 - Pre-defined error field ARRAY -
RELTWHIS—H
0 Number of errors 1: T5—1{@ 0: T5—%HL UNSIGNED8 RW
OEAHB: TS5—MEBUEY N
) RERIS—Da— FRFE
1 Standard error field (I, =141 BE) UNSIGNED32 R
SYNC A4 v t—d COB-ID
1005 COB-I1D SYNC AVERIE 0x080 UNSIGNED32 RW (@]
1008 - | Nanufacturer device 84 2% : OPC-COP2 STRING R
1009 | - | Manufacturer H N—ER—Uay STRING R
version
1o0a | - | Manufacturer S YT kA—Uay STRING R
version
: H—T 1 VT ZIEAYPRE (ms)
100C - Guard t UNSIGNED16 RW
vard tine IE: 0 CREME) °
) ) H—T 1 V7 ERZRE
100D Life time factor MERE: 0 CREME) UNSIGNED8 RW (@]
ECY 4 £— ) C0B-1D
1014 COB-1D EMCY Sl UfE: 0x0080 + /— K ID UNSIGNED32 R
- Consumer heartbeat time ARRAY
0 Number of entries s UNSIGNED8 R
1016 o roartbeat Efword: EEEXZ/ —KID
1 popoier fiearthes T word: Heartbeat Bs#R/EH#] | UNSIGNED32 RW o
MHE: 0 (BIE)
B Producer  heartbeat Heartbeat A w+—UX(EREHA
1017 time MEHE: 0 (REME) UNSIGNED16 RW (@]
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Index

(Hex) Sub FISU bER Bl T—45E R/W S/R
- Identity Object RECORD
1018 0 Number of entries HITAUTvI ADEA UNSIGNED8 R
1| Vender 1 O)((gg(j(i)oé?gctric broun) UNSIGNED32 R
- Error behavior RECORD
0 No. of Error Classes 1 BEFE UNSIGNEDS R
0: Pre-operational ~&#
1029 (ﬁafd)ﬁﬁ?bf operational MIHE
1 Communication error 1@ DR £ s UNSIGNED8 RW O
2: Stopped ~E%
3~127 : %
- 1st Receive PDO Communication Parameter RECORD
0 Number of entries HIALTIIADE:2 UNSIGNEDS R
1400 1| coB-1p gggg éx‘?ogof’[/[’_ 10 UNSIGNED32 | pw*1 | ©
ZEAXDER
2 Transmission type WHAME: 255 (RIS UNSIGNED8 RW (e}
(k7.5 %1.718H)
- 2nd Receive PDO Communication Parameter RECORD
0 Number of entries YITAUTIIADE:2 UNSIGNED8 R
1401 1| cos-10 s o0y 2 1D UNSIGNED32 | RW*1 | O
ZIEAXDZER
2 Transmission type WHAME: 255 (RIEW) UNSIGNED8 RW O
(k1.5 %1.188)
- 3rd Receive PDO Communication Parameter RECORD
0 Number of entries YITAUTIIRADE:2 UNSIGNED8 R
o N O a0 + /— e 1p | WSIGNEDR2 [ Ru¥1 | O
ZEAXDEIR
2 Transmission type WIHME: 255 (258 UNSIGNED8 RW o
(R1.5 %1188
- 1st Receive PDO Mapping Parameter RECORD
1600 | 0 g‘;’j‘gi;s"f mapped FYSTHTSTY M2 0~4 | UNSIGNEDS | gu*1 | O
1~4 | PDO mapping entry 1~4 | (7.2, 1.3&%58R ) UNSIGNED32 RW *1 (e}
- 2nd Receive PDO Mapping Parameter RECORD
1601 0 Number of mapped objects | E|YHBTHI Y b - 0~4 UNSIGNEDS Rw *1 O
1~4 | PDO mapping entry 1~4 | (7.2, 1.3&%58R ) UNSIGNED32 RW *1 (e}
- 3rd Receive PDO Mapping Parameter RECORD
1602 0 Number of mapped objects | E|YBTA TS o 4 UNSIGNED8 R
1~4 PDO mapping entry 1~4 | Ox5E02 Sub 01~04 [ZEIE UNSIGNED32 R
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Index

(Hex) Sub ATz ) bEWH BB T—5E R/ S/R
- 1st Transmit PDO Communication Parameter RECORD
0 Largest Sub-index &K Sub-index &5 :5 UNSIGNED8 R
. TPDO No. 1 @ COB-1D *1
1 COB-1D AIERME: 0x180 + J — I ID UNSIGNED32 RW O
EIEFXDZER
1800 2 Transmission type FHANE: 255 (HREEZE L) UNSIGNED8 RW @)
(R1.5 x1.18H)
s REFHER (0. 1ms Bif) »
3 Inhibit time AIERME: 100 (10 Oms) UNSIGNED16 RW (@]
TE B HAE S MR (Ims B 4D)
5 Event timer EIEA X 254/255 BFICH R, UNSIGNED16 RW (@)
MHIE: 0(RER)
- 2nd Transmit PDO Communication Parameter RECORD -
0 Largest Sub-index &K Sub-index &5 :5 UNSIGNED8 R
. TPDO No. 2 ® COB-1D 1
1 COB-1D AIERE: 0x280 + J — I ID UNSIGNED32 RW O
FEIEAXDER
1801 2 Transmission type WHAfE: 255 (JREEZE L) UNSIGNED8 RW e}
(k1.5 %1188
S EEFHEE (0. Tms BfI) 1
3 Inhibit time AHAE: 100 (10 Oms) UNSIGNED16 RW * O
TE B AR S RERR (1ms B 4T)
5 Event timer EIEH X 254/255 BFICH R, UNSIGNED16 RW O
MHAE: 0(EAA)
- 3rd Transmit PDO Communication Parameter RECORD -
0 Largest Sub-index &K Sub—index &S5 UNSIGNEDS R
TPDO No. 3 @ COB-ID
_ 1
! 00B-1D F7o4L ME: 0x380 + o — o 1p | UNSTENED3Z RO
ZEEAXDER
1802 2 Transmission type WHATE: 255 (IREEZE (L) UNSIGNED8 RW O
(®1.5 %1758
S EEFHERE (0. Tms BfI) 1
3 Inhibit time IE: 100 (10, Oms) UNSIGNED16 RW * O
TE B HA (E IR (Ims BisI)
5 Event timer EEA 254/255 B IZH R UNSIGNED16 RW O
WHE: 0(EA)
- 1st Transmit PDO Mapping Parameter RECORD -
1A00 0 Number of mapped objects | E|Y X TA TS o bk 0~4 UNSIGNEDS R *1 o
1~4 | PDO mapping entry 1~4 | (7.2, 1.3&%5HE ) UNSIGNED32 R *1 O
- 2nd Transmit PDO Mapping Parameter RECORD -
1A01 0 Number of mapped objects | E|Y HTA TS o bk 0~4 UNSIGNEDS R *1 o
1~4 | PDO mapping entry 1~4 | (7.2, 1.3&%5HE ) UNSIGNED32 R *1 (0]
- 3rd Transmit PDO Mapping Parameter RECORD
1A02 0 Number of mapped objects | B|YHBTAH TS o bk 0~4 UNSIGNED8 R
1~4 | PDO mapping entry 1~4 | (7.2, 1.3 %5 ) UNSIGNED32 R

*

% &M PDO AVER) (COB-ID O bit31 & 1(ZL71=#) BDH,
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ERAATREICHEYET,




(2) Store / Restore

TROEHEH=TIHBE, “Store” (R7F) Fl=lE “Restore” (LFHFHE~NRY) HAHETT.
+ NMT 4K#EAY [Pre-operational] MIFAE.

oo | sub FIT 1Y hEH BT F—am R
B Store parameter settings
(REDEREERET D)
0 | Number of entries 3 EE UNSIGNED8 R
1010 1 | Store all parameters REET—2ETROBYTY UNSIGNED32 RW
2 Store communication save” (I1S08859/ character) UNSIGNED32 -
parameters MSB LSB
3 Store application parameters 0x65, 0x76, 0x61, O0x73 UNSIGNED32 RW
B Restore parameters
(THEHFHE~NRET)
0 | Number of entries 2 EE UNSTGNED8 R
= SNFELYT
1011 1 Restore defaﬁlt values toall | EET—ZEFTFROEY TY UNSIGNED32 RW
Parameters “load” (1S08859/ character)
2 Restorg default values to MSB LSB UNSIGNED32 RW
communication parameters 0x64h, 0x61, Ox6F, Ox6C

Ml A UN=8F, BERETHILELSHY ET (5 — bF TRE)

MEEHRDBATOz ) FETRESBLTESY
communication parameters

2101 A3a=4—232TAI7/IEEOA TS ) o> TSRI ER
application parameters

=10.3 ZEFNARTOT 74 )LEE® TSR] HE

=
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10.2EXR/ETO T 7 ILEEDOA TS b

R10.2ICEXHETOT7AIEEOA TS ) F—EERLET, RNHEHORIZHEE LEA, RVIEHEHL -
EAHAREERLES,
%10.2 EXHEIOI7ANET TSI b—8
oo | s | ATz raH B F—ua RN
CAN BED/NRRTF—k
0: E®
2200 0 B tat UNSIGNED8 R
us state 1: Bus-off/ Error passive
20 TS —
CANopen ;@15 DIk &
0: CAN RiE#t
3000 |0 Node state 11 e UNSIGNEDS R
2: Stopped
3: Pre-Operational
4: Operational
- Assignment of RPDO No.3 ARRAY -
0 Number of entries | #&Ri3k:4 UNSIGNED8 R
. PDO No.3 FHEAAMAED— FEIL 1
1 Function codel Fo4 L ME: 040 OREIE UNSIGNED16 RW
5E00 . PDO No.3 FAEAAMAED— FEIL 2
¥ 2 Function code2 Fo4L ME: odl DBEEIE UNSIGNED16 RW
. PDO No. 3 FAEIAAMEED— FEIH 3
3 Function code3 Fo L ME: 042 OREIE UNSIGNED16 RW
. PDO No. 3 FEAAMAEED— FEIL 4
4 Function code4 Fo L ME: 0d3 OREE UNSIGNED16 RW
- Assignment of TPDO No.3 ARRAY -
0 Number of entries | &Rk 4 UNSIGNED8 R
. PDO No.3 FAZFEH: LARED— FEIH 1
1 Function codel Fo )L ME: 048 OREIE UNSIGNED16
SE01 ) PDO No.3 FIEEH: LHEED — FEIL 2
¥ 2 Function code2 Fo )L ME: 040 OREE UNSIGNED16 RW
. PDO No. 3 FAZEH: LARED— FEIL 3
3 Function code3 Fo4 L ME: 050 OREIE UNSIGNED16 RW
. PDO No. 3 AL LifRES — FEIZ 4
4 Function code4 Fo4 L ME: 05 DBEIE UNSIGNED16 RW
- Assignment data of RPDO No.3 ARRAY -
0 Number of entries | #&Ri3k:4 UNSIGNED8 R
. RPDO No.3 HERAAT—% 1
1 Writing datal Fo4 L hME: 0 UNSIGNED16 RW
5E02 o RPDO No.3 AZRAHT—4 2
%2 2 Writing data 2 S5l ME: 0 UNSIGNED16 RW
EAHT—
3 Writing data 3 R_FiDO NO'SFE?JAHT 23 UNSIGNED16 RW
TIAIME: O
. RPDO No.3 AERAHT—4 4
4 Writing data 4 Fo4 L ME: 0 UNSIGNED16 RW
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oo s | ATvzo raR B Fam R
- Assignment data of TPDO No.3 ARRAY -
0 Number of entries | #m% 4 UNSIGNED8 R
. TPDO No. 3 AERHT— 4 1
1 Reading data 1 Z5 L ME: 0 UNSIGNED16
5E03 . TPDO No. 3 FFRHIT—%4 2
¥ 2 Reading data 2 S50 ME: 0 UNSIGNED16 RW
. TPDO No. 3 FEEHIT—% 3
3 Reading data 3 Foo L ME: 0 UNSIGNED16 RW
4 Reading data 4 TDO No.3 Fﬁ?”mT_g 4 UNSIGNED16 RW
TI4ILME: 0
A VN—FBEI—FTIER
502 [#Eea— FOIREAE]
~ 1~ FRENIC' s Index=5FO0, Sub=xx »
5FFF 100 function code O0: &% (& 7.3) UNSIGNED16 RW
*3 xx: &S+
5| EO1— Index 5F05, Sub 02

*

Pre-Operational REEDEFDH, FERAHFHETT

*2 WHEO— FOIBEAZIE, ETE 7.2 D4 U\ —428EE0— F 040~043, 048~051 & U Index 5E00, 5E01 @
BEHE ESBLTESL,

Index 5E00, 5EO1 ICTHEREO— FEIYETZEET L L, ERERBINA UN—F(CHBRBRINE

T, KBIEH— FOEREIEH 5L L ResetNode H— E R Z{57% (& 040~043, 048~051 DE|Y

LTIZRYEY,

*3 HEEO— FIERIE, RT.IZESBLTESL, 4 UN— 2 #EEI—FDOT—42 74+4—< v FMZDWTIE, RS-485

BELI—Y—AXIZaF7ILDESE 5.2 T—4T7+—I v bl EBRBLTIESL,

=

*4 A 2 N—AEED— Fd SO01, S05, S06, S07, S12, S13, S19IXEIROFF 32 LEMNY VT EhFET,
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10. 31BHETINA R TS0 T 7 A LS
R10.3ICEBETNARTOT7AIIEEEDA TSz Y F—EERLET,

RMW: RIFEH LER, WIEEAAEMA, RNEHREL - BAAFAREERLEY
Map: PDODEIY HTREMEERLET

“R”: RPDO [<IY L THERE  “T": TPDOIZH#IY L THIRE

S/R: "O" AT x5 +1010/1011(Store/Restore) DXEERLET,
£10.3 BETNARTAT7A LA TOxH +—&
e s | ATTzo bER B F—5E | R | Map | SR
603F | - | Error code ?_;@;ff 1(322%) UNSIGNEDT6 | R | T
6040 - Controlword %?Tg?ﬂxj___ b B UNSIGNED16 RW R
6041 | - | Statusword %g‘-‘ész__r_ h R UNSIGNEDT6 | R | T
6042 - vl target velocity HEEHES (r/min) INTEGER16 RW R O
. HAEEE=4 (r/min) *3
6043 - vl velocity demand (4 15— 2 e 0 — 779 =355 INTEGER16 R T
6044 - vl control effort mE INTEGER16 R T
(A wX—5#aEa— K M79 [TXHE)
- vl velocity min max amount ARRAY -
0 Number of entries YIAUT V) REHK: 2 UNSIGNED8 R
vl velocity min TRREE (r/min)
6046 1 amount y (4 2 15— 5 e 0 — K F16 1= 3H5) UNSIGNED32 RW R (@]
vl velocity max BEEE (r/min)
A (f on—a g — R UNSIGNED32 | RW | R | ©
F03/A01/b01/r01 IZ3i5 *1)
vl velocity acceleration *2
- (Delta speed/Delta time THIEIRTE, 4 v/ —2H#EEI— K RECORD -
S08 (FO7) =%t i)
6048 0 Number of entries HIAUTvIRE: 2 UNSIGNED8 R
1| Delta speed [zf}:l‘i’n)t'me &I SREENE UNSIGNED32 | RW | R | O
2 Delta time BRI (s) UNSIGNED16 RW R (@]
vl velocity deceleration *2
- (Delta speed/Delta time THEELE. 1 v/ \—F#REI—F RECORD -
S09 (FO8) =%t i)
6049 70 [ Number of entries | $ 94 o7 v 5 A& 2 UNSIGNEDS | R
1 Delta speed Delta time TOEREFVE (r/min) UNSIGNED32 | RW R (@)
2 Delta time BRI (s) UNSIGNED16 RW R (@]
vl velocity quick stop *2
- (Delta speed/Delta time TRBMERE, 1 >/ \—2Haga— K | RECORD
H56 (23t 5)
6040 70 [ Number of entries | %94 o7 v 5 A% 2 UNSIGNEDS | R
1 Delta speed Delta time TOEREFVE (r/min) UNSIGNED32 | RW R (@)
2 Delta time BRI (s) UNSIGNED16 RW R (@]
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o sw | ATvzo raw BT F—5E | RM | Mep | SR
_ vl set-point factor *
REREONRENDER
Highest Sub —index o= .
0 supported BITAOTYIRE: 2 UNSIGNED8 R
604B
1 Numerator —32168 ~ +32767 INTEGER16 RW | R | O
(0 ERTERFIET1: 1R ERY FF)
A U= ORGHEEED—F
2 Denominator Sub 1: €89, Sub 2: C90 INTEGER16 RW R (@]
E—H1EH
604D - vl pole number (4 UIN—4HgEa— K UNSIGNED8 RW R O
PO1/A15/b15/r15 (=3t *1)
6060 - Modes of operation DS 402 M E— Fi&iR INTEGERS W R
_ Modes of operation DS 402 M E— F:&ERIKEE
6061 display 2=Velocity mode [ZHEIFEE INTEGERS R T
~ILY RESE (1000=100. 0%)
6077 - | Torque actual value (A on—8EEa—F UNSIGNED16 R T
MO7[10000= 100. 00%]1=3t1)> *5
A ETRBREHE (1000=100. 0%)
6078 - Current actual value | (1 >/ A\—A#EEa—F UNSIGNED16 R T
M11[10000=100. 00%] (=34F5) *5

¥ E—ABFRRICEY, RIET 24 N—2#EEa— FABBMICHIYBRDY ET,
E—ABRIIOVTE, 4 NA—2BRGHAED TA3—F, ba—F, ra—F] 28BL TS,

*2 IR (6048) -+ IR (6049) - RIBEEE (604A) ISOWVWTOEEREIFXUTOREY TY
- [Delta speed](%. EjE ON B[ [Delta time]l & [BHEHEEa— FIASCEEHENET
- [REERaE D — FIIE, #EEa— RFIYITNISR WA UN— 2 KKBITRES N D HENHY FT,
- [Delta timelik, 1010h (Store) TREINTULWAIERET 4N ERAINET
- [Delta time] MEFESATLAEMES(E, WHED 10 CEELXRIBLET
FUTOHBER, MAE—2IC#ELIREEE Delta speed] [Delta time] [CHBHRET HBENHYET
Case 1) BAHE—2%EELIHE
Case 2) E—4BHELERELIGE
Case 3) RAHABRMELEEL-HE
*3 HEED— I 279 [CIENEOEBTIE, 6044 ERALICHYET
*4 HRED— K C89 / C90 [CIEXIGDMIETD 604B [Z & H1R%&, 6042, 6043, 6044 DAICEIENRBEShET,
5 A UN—FBEEI—RECAINA TS bT—42 T, BEEISEVAHYET,
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& 11 Z CANopen JE{ETD A o/ \—4 DiEHL
AETIL CANopen BIEZFHRAL TA V/\—42 £BE T BB AICOVTHBEALET,
A VN—F EBET DHEICIEIRD 2 OHBHY FT .

1. CANopen @ KS 4 770774 )L (DSP 402) I= & % i&én

2. A UIN\—AHEEO— K S06 12 &k 5388x

11.1CANopen D K54 T FR T 74 )L (DSP 402) IZ&k B8z
) BEAITCxH F—E

o s | ATTzy e BT F—a®  |7542
6040 - Controlword AT— b U DREEBTSHIH UNSIGNED16 RW
6041 - Statusword REDKEERRLET, UNSIGNED16 R
6042 - vl target velocity EEES (r/min) INTEGER16 RW
6044 - vl control effort HAREE=S (r/min) INTEGER16 R

Ty A Y\—3OBEISE LTI, Controlword &EEEFHRIFFIZEISAALZ PDO No. 2 ZEMAT 5 &
FITY, (PDODEIY LTHANHEDIEE)

(2) EEAT>zY FOBRA

m Controlword

bit7 bit6 bith bit4 bit3 bit2 bitl bit0
Fault 0 0 0 Enablle 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 AT IV UOREERRE. 1.1 88,
bit7 Fault reset : O0MS1ICEEFEHET, 753—LZEUEY L,
bit8 Halt D=4 UNR—2OEIEEE 0 r/min ZERE.
bit11 Reverse © EEEAMEHRE. 0=1E8x, 1=
bit12~15 L T UAIILANERF XT~X4, 0=0FF, 1=0N
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m Statusword

bit7 bit6 bith bit4 bit3 bit2 bitl bit0
Warnin Switch on Quick Voltage Fault Operation Switched Ready to
g disabled stop enabled enabled On switch on
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
Direction Internal Target
of 0 0 0 limit oo Remote 0
rotation active
bit0~2, 5, 6 L RT— R UDKRERTR, 1.1 88,
bit3 Fault D=k YyFh
bit4 Voltage enabled . 1=FEMEPON &
bit7 Warning COKREA. 0EE.
bit9 Remote © 1=CANopen BHDEEES - BEHIEFTOLThILER.
bit10 Target reached = REEEICELE,

bit11 Internal limit active @ 1=hkILVHIR, BEEFREIEERFIRA ON,
bit15 Direction of rotation : O=IE&RFEl=(FFIE, 1=

m vl target velocity
r/min B TRERTETVET ., FRTEEHE : 32768 r/min~32767 r/min

m vl control effort

WRAEDOHEAREZ r/min BITRALET, HAFE : -32768 r/min~32767 r/min

@ RF—bwov

A UN—F EBEESES1=0IZIE, DSP 402 THRESNIRAT—FT LY (KREBBR) #EELET. RT—
T2 U DIKEEETE (L Controlword (B CTW) IT& Y ATLY, KREDE =4 (L Statusword (B D STW) (2& Y
TFUEF, BN AICRT—rT oY, RILIZEREBBEOA DN—2~DEFAEERLET,

vk 1.1 HDIKAEES “Operation enabled” IZBBSHSH & TA vN— 2 (TEEHKEEHYET,
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9

FE

cfw:s;lﬁsmoﬂ:@(»fhltx '
T PRV UERBEROLO. R |

WA,

1: True, 0 : False, x : Don’ t care

CTW=0xxx 0000

STW = x00x 0000

1. Not Ready to switch on

TRTOKREL S
|
13 75—LEE

I
HEIIERET 1

7.Fault reaction active

STW = xOxx 1111

kU THERR

m*mnﬁ%(ru

or
CTW = Txxx xxxx

2. Switch on disabled
STW = x10x 0000

[¢—15

8. Fault
STW = x00x 1000

CTW=0xxx x110 2

v

[ 4 cTm=oxxx
7

| cTw=0xxx

xx0x
or
x0xx

3. Ready to switch on

8 CTW=0xxx x110

STW = x01x 0001

10

CTW=0xxx x111 3

v

6 CTW=0xxx

0110

4. Switched on
STW = x01x 0011

[
CTH=0xxx 1111 4

+
5 CTW=0xxx

0111
TW=0xxx x01x

5. Operation enabled

STW = x01x 0111

CTW=0xxx xx0x

CTW=0xxx x0xx

or

Hi FI BT
or 12
CTW = Oxxx x00x

11—

111

111

6. Quick stop active

STW = x00x 0111

v )

AT—hkR2Y

RATF— I I UDRKELE A VN—F DKEOHE

AKEE No.

B

A

\— 2 DIKTE

Not Ready to switch on

CANopen 5&1E h— RO ¥k

Switch on disabled

A DN—8 T 5 — LRRIKE

Ready to switch on

A DN—5 HFEEIKE

Switched on

A onN—5FILRE (BERiES

OFF)

Operation enabled

A VR —5BEd (GEERES ON)

Quick stop active

A vnN—4 21kt (Index 604A TEE L F=B5R)

Fault reaction active

75— LR

o (lw|lo|la|s~|w|

Fault

A UR—=EMN Yy Teh
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@ EEH

LATFICDSP 402 DR T— bRV EHIEIL TA oN\—2 2 BT SIHE0OXBROEEFERLET . FHBAKXPDO
No.2 ZEERLTITWVWET., Z0fth, UTOERBZIMHRELTVET,

- AUN—=8 (KEEH—F) O/ —FID (4 /1"—2#EEa— K o31) =1
- 3£{E PDO No. 1 & & U No. 3 [FEH,

2FY

Index 1800 Sub 1=0x80000181,

- ZODfhCANopen DA Ty FILETTF AL+
- A UN—2 R — Fy98=3

PDO No.2 DT #—< v FEILLTDEEBY TT,

B ZEPO (RRE—-A 2iN—4)

COB-1D Byte0 Bytel Byte2 Byte3
0x301 Controlword vl_target_velocity
(L byte)  (H byte) (L byte)  (H byte)
mEE PO (f V=2 —>TR4A)
COB-1D Byte0 Bytel Byte2 Byte3
0x281 Statusword vl_control_effort
(L byte)  (H byte) (L byte)  (H byte)

Index 1802 Sub 1=0x80000381

1) YRAMB0O Start_Remote_Node 4y —ERXREZET S &, A >/\—% Ik Operational KEE GEEH—FLD
RUN LED H¥#&s24T) 1=#4T L PDOBIEA AIAE L 4 Y F9, Operational KEEFEFT & RIBFIZ3%/E PDO No. 2 AVLL
TOEEE LET, Statusword Byte0d, 1) D FHI/NA =50 1ZRT— T UNKE2 THBZEETRLT

WEY,

7%1& PDO
(f IN—B—>TR4H)

COB-1D

Byte0

Bytel

Byte2

Byted

0x281

50

02

00

00

2) TCTHREE2MSIREES IZBITSHTHET, Controlword Byted, DNIZUTDT—2E%ELET,

521§ PDO
(RRE—A V13—4)

COB-1D

Byte0

Bytel

Byte2

Byte3

0x301

06

00

00

00

EERIZKYEEPD (FUTDIEEE LET, Statusword (ByteO, 1) D F/N4 +=31 (FREI THH L%

RLTWET,
%45 PDO GOB-1D Byte0 Bytel Byte2 Byte3
(CPAE & )] 0x281 31 02 00 00
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DDNVTIREE 3 M SIREE 4 [2F1T S E T, Controlword Byted, NIZLITDT—42ZEELET,

545 PDO COB-1D Byte0 Bytel Byte2 Byte3

(RRB—=A 2N—4) 0x301 07 00 00 00

LERIZKYEEPD (FLLTDIEEE LET, Statusword (Byte0, 1) DT/« F=33 (FTRE4THI L%
RLTULWETY,

%45 PDO COB-1ID Byte0 Bytel Byte2 Byte3

(A e & S )] 0x281 33 02 00 00

KEE 4 D SKE S ~DBAT (EEREEIER) L REESEZITVET . REIESIL vi_target_velocity (Byte2,
3) [ 1800r /min (=0x0708) # AH LET,

{5 PDO COB-1D Byte0 Bytel Byte2 Byte3

(RRE—=A VR—4) 0x301 OF 00 08 07

FRIZEY A UN—RILEERIREE S A Y 1800r /min ~ADMMLEEBIIE LET . Statusword (Byted, 1) DT/
A4 b=371FKES THA I LEZRLTWVWET, FMMEPITEIEEE=42 vl_control_effort (Byte2, 3)
DENEET 5128, 1 VN—RIFUTOT—2 2 REZEFE THEMISEELET,

%15 PDO COB-1D Byte0 Bytel Byte2 Byte3

(A V=2 —->TR4H) 0x281 37 02 *k Hok

AVN—BEEFILESEZHICIE, KESMKBI~NBREIEET,

545 PDO COB-1D Byte0 Bytel Byte2 Byte3

(RRB—=A 2N—4) 0x301 07 00 08 07

ERIE YA oN—FILEFEREE L 4 Y F9, Statusword (Byte0, 1) DFhi/ N4 F=33 (FTKE4THDZ &
ERLTVWEY, £HEPLHAEEEZS vi_control_effort Byte2, 3) DIEMNLEHNT 518, 1
—HAEUTOT—2 2FLF CTHREMICEELET,

%15 PDO COB-1D Byte0 Bytel Byte2 Byte3

[CZAE B S 0x281 33 02 *k *k
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11. 24 N\—5 B3 — K S06 (2 & 5:ElR

TE FE S06 ICKDEBEIESEAMNCTEEHICIE, UTOEGEIRTHELTIIENBETT,
- Z{EPDO No.1, 2 ASEIZ&ESh,
DFY Index 1400 Sub1=0x80000xxx M Index 1401 Sub1=0x80000xxx
- DSP 402 RF—hFRIUMKEE2 THDZ L,
- AVN—FHEEI—FYy8=2H5 I3 THDZ &,

(1) BEATCzH +—K

l(rl:i;( S(:ZX) FITz Y B B2 T—HE TIER
5F02 07 A oN\—5#EED— k S06 BEES () UNSIGNED16 RW
5F03 OF A N —S e — K M4 BEKEE=4S UNSIGNED16 R
5F02 06 A VR —FHEEa— K S05 BiR%IES (0.01Hz Bf1) INTEGER16 RW
5F02 14 A vN\—5#EEa— F S19 BR#IES (rom 841 INTEGER16 RW
5F03 0A A \—5#EED— K M09 HARRKE=S (0.01Hz Bf1) INTEGER16 R
5F03 50 A N\—5HEEa— K N9 HAOBRKRBE=S (rpm Hi) INTEGER16 R

TE S06 12k B A 2/N\—HBERTILDSP 402 RF— b UITHWVERA, LIzA-T, Statusword [&
T AUR—AOREERLEFADT, KDYICM4ZFERLTIESL,

~ S06 (=& 23R, PDO No.3 Z{EFT % &EHRTY, PDO No.3 ISDWNTIE, ¥ 7F PO FO +2

E¥F ) zsmLT RS,

(2) BBEA TSy DA
B A UN—FBEFAMEED— K S06

bit? bit6 bith bit4 bit3 bit2 bit1 bit0
X6 X5 X4 X3 X2 X1 REV FWD

bit15 bitl4 bit13 bitl2 bit11 bit10 bit9 bit8
RST XR XF 0 0 X9 X8 X7

bit0 FWD CI=IEEES

bit1 REV R

bit2~10 X1~X9 : BIEHEA HHF (X1~X9) %

bit13,14 XF.XR  © BIEFIEIA ST XF (FWD) $5F, XR(REV) #iF

bit15 RST D01 T RY y TIREERRRR

XA UN—BICE>TIHRFHENERYFTS,
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B A UNA—SEEFRAMED— F N4

bit? bit6 bit5 bitd bit3 bit2 bitl bit0
VL L NUV BRK INT EXT REV FWD

bit15 bitl4 bit13 bit12 bit11 bit10 bit9 bit8
BUSY 0 0 RL ALM DEC ACC IL

bit0 FWD 1=IE&xH

bitl REV 1=3grh

bit2 EXT I=ERHE R E (LT REHE

bit3 INT IERZACE $i:{

bit4 BRK 1=HlB

bits NUV 1=E R

bit6 TL 1= kLo IR

bit7 VL 1=BEHIR+H

bit8 IL 1=BRHR+H

bit9 ACC 1=hnErh

bit10 DEC 1=EH

bit11 ALM 1=—F75—L4

bit12 RL 1=@EEAM

bit15 BUSY 1=#f0— FERAHH

B A VA= EEFAMRED— K S05
0.01Hz B TRIBBHERETVET,

B A NA—2BIEFMAKEED— K N9
BEOHNERHZ 0. 0Hz BEITRRLET,

B A VA= EEFAMIEI— KNI
RAEDOHNERYE romBATRRLET,

B EHF - -327. 68 Hz~327.67 Hz

H R : -327. 68 Hz~327.67 Hz

H &R : -32768 rpm~32767 rpm
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@) EfEH

LAITRIZ S06 2> TA UN—2 % EET HHEDERDOBEEHEZRLET.
FY., TOM, UTOEHZIHRELTVLETS,
- AUN—% (RBIEH—F) O/ —FKID (031) =1
- PDO No.3 MEIY HTIX
040=0206 (ZAAHRED— K 1=3806)
041=0205 (EAAHEED— K 2=3505)
042=0000 (FAAHEEDI— F3=£L)
043=0000 (ZAHMEED—F4=2L)
- 52{EPDO No.1 & KU No. 2 [X£ESD
D%V Index 1400 Sub 1=0x80000201,
~- #{EPDO No.1 & & U No. 2 IS,
DFLY Index 1800 Sub 1=0x80000181, Index 1801 Sub 1=x80000281
- Z O CANopen DA Ty MMIETTIAIL b
- A UN—F R0 — K y98=3

ERBAIL, PDO No.3 #{EM L TTLY

048=030E (FEtH L#RED— K 1=M14)
049=0309 (it LH#aED — K 2=M09)
050=0000 (FEtH L#AED— F3=%L)
051=0000 (it LiREa— F4=%L)

Index 1401 Sub 1=0x80000301

LERDOEIY L TEIToE=PO N.3DT+—T Y MEUTDEEY TT,
B Z{EPO (RRE—-A 2iN—4)

COB-1D Byte0 Bytel Byte2 Byte3 Byted Byte5 Byte6 Byte7
0x401 S06 S05 FYHT BYHT
(L byte) (H byte) |[(L byte) (H byte) ;L mL
B EEPDO (f 2N —4—>TR4A)
COB-1D Byte0 Bytel Byte2 Byte3 Byted Byte5 Byte6 Byte7
0x381 M14 M09 EDE ke EYHT
(L byte) (H byte) [(L byte) (H byte) L ;L
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1) IRE M5O Start_Remote_Node H—E X% %259 % & Operational K5 (RUNLED A3 #& = 4T) 12#47 L PDO
BIENTEEL A Y ET, Operational IREEFSIT & FIBFIZESS PDO No. 3 AU TOREELET,

%45 PDO COB-1D Byte0 Bytel Byte2 Byte3 Byted~7

L vN—8->324) 0x381 28 10 00 00 00000000

2) EBEIETE L TS06=1 (FWD=1), REIRHIESH & LT S05=50. 00Hz (=0x1388) £%IET HHETY

X
ifi

f
(RRB—=A 2N —4) 0x401 01 00 88 13 00000000

PDO COB-1D Byte0 Bytel Byte2 Byte3 Byted~7

ERIZEY A oN—RTERREGY ET, BREFELEEDEEFEPOFIUTEGYET,

%45 PDO COB-1D Byte0 Bytel Byte2 Byte3 Byted~7

[CZAE B S )] 0x381 21 10 88 13 00000000

3) FILT BHAEIE S06=0 (FWD=0) #ZEELFT.

{S PDO COB-1D Byte0 | Bytel Byte2 | Byte3 Byte4~7

(RRB—>A VR—4) 0x401 00 00 88 13 00000000

FWD $55 OFF 12k Y o /X — B [LRGERRAMR, FIETR, EEPDOBIUTOREEZLEY,

%45 PDO COB-1D Byte0 Bytel Byte2 Byte3 Byted~7

(A e & S )] 0x381 28 10 00 00 00000000

4) HEREELT BIHAIL S06=2 REV=1) #HELFET,

5/ PDO COB-1D Byte0 Bytel Byte2 Byted Byte4~7

(RRB—=A 2N—4) 0x401 02 00 88 13 00000000

ERRIZEY, A oN—FFHGEERRELLYFY, BEIELLHOLEFILUTTY,

3%1E PDO COB-1D Byte0 | Bytel Byte2 | Byte3 Byte4~17

[CZAE B S 0x381 22 10 88 13 00000000
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% 12 ZE Heartbeat & & U Node Guarding
Heartbeat & & U Node Guarding [Z¥TEIEHEANDY —ERATY, EboM—F%2FEHATIEEHELET,

AFE

ZE Heartbeat, Node Guarding D L\Fhh DFERAZEHLE

CANopen DT /34 RIET 74 )L MRETIXMRREADRENENE L >TVET ., AMITHELLZWVRY,
RN FE L TEARBIED— FEEHT= CANopen %y kT —V (IR ERE L EEA, AIIRET S L
ERCBROLET,

12. 1 Heartbeat

Heartbeat &, fEE L=/ — KO LDIESEERT 5 &Ik Y CANopen Ry kT —0 DERRE EIT S HET
T

Heartbeat (D EEMBIEIZ DL TIL, CANopen fE#E DS 301 28R L T &L,

TE Heartbeat & Node Guarding IXRIFHERZELLTY, RFEA LIzHE(L, EFIC CANopen BHRIRH T
™ =FHA, Heartbeat #EMRT B4 (E, Node Guarding ZFENE, DFEY Index 1006=0 A Index
1000=0 & LTL & LV12. 2 IHESH),

(1) BEEFIozY +—K

oo s | ATvzorER | B9 F—am 7R
- Consumer heartbeat time ARRAY
0 Number of entries L34 o UNSIGNED8 R
1016 Loz word: BEERNER/ — K ID
1 Gonsumer Tfiword: Heartbeat BB UNSIGNED32 | RW
heartbeat time N i T
T4 ME: 0 (FREIE)
B Producer Heartbeat A w+—UX{EREHA
1017 heartbeat time T4 ME: 0 (FEIE) UNSIGNED16 R

(2) Consumer heartbeat time
#§E L1=/ — K ID(Heartbeat producer) /5 Heartbeat 55, RELE-HERBTRIESINTVINZERL
Fd, T+4—I Y MILUTDLEEYTY, BRI ZEZ TH Heartbeat S5 ERETE A LMESEIE, CANopen
WHRAFE L= L ET,

CANopen B s S B DEMEIZDULNTIE, 5 13 Z TCANopen R kT — 4 BiisIR B OEE] #3HBLTL
2EW,

Byte0 Bytel Byte2 Byte3 Byted ‘ Byteb ‘ Byte6 ‘ Byte7

0000 BERXR/—FID Heartbeat BE#REFRE (ms)

(3) Producer heartbeat time

R TE L 1=F8F% (Ims BAAL) T Heartbeat 55 % BENEIE LEEITET . D Heartbeat 55 %D/ — K (Heartbeat
consumer) NEER L FT,
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12. 2 Node Guarding

Node Guarding (EX R A MO BRI TEESNDIH—T 1 VI EEEHERT 5 LI12& Y CANopen DEF#RIEH %
T5HHMATT,

L Node Guarding MEEMENVEIZDLNTIE, CANopen fH#E DS 301 28B LT 2 &L,
IE Heartbeat & Node Guarding ISEIFFHERZEIETY ., EEERAL-5E(E, EHIC CANopen Wikt T

= FH ANode Guarding Z# T 15 4A (&, Heartbeat Z AR EE, DFE Y Index 1016=0/ D Index 1017
=0&LLTLESVNI2.1HEZSRE),

) EEAFTSzH +—E

oo | s | ATV raH B F—48 | FoER
_ . H—T 4 VT REAHHRE (ms)

100C Guard time oL RE 0 REME) UNSIGNED16 | RW
B . . H—T 1 U7 ERERH

100D Life time factor oL ME 0 CREME) UNSIGNED8 RW

(2) Guard time & U Life time factor

TREAMLD Guarding ESNDREFRERELFT . REL-ZERREBA TS GuardingE5ERIETER
LM5 & (3 CANopen B ASSEAE L= £HIBRLEF T,

ZEMBIEUTOXTERELET,
Guarding S{ERFE (ms) =Guard time(ms) x Life time factor

51 : Guard time=100ms, Life time factor=5MiF4,
Guarding Z{SMEIE=100ms x 5=500ms

LLY CANopen Hi#g S BFDENEICDULNTIL, 5 13 F CANopen R v kT —4 MR HEEOBIE] £8BLTK
ZEl,
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% 13 E CANopen v k7 —Y BB HEDOEF

ABIEH— FACANopen oy D —V BHR &R LI-BOEEIX, UTOBET 54TV FRUA V=4
BEEa—FTHRELES.

MEETZFITTxY +, #Ea—F

CANopen object HEE -
No Index (Hex) a—FK Cbd
_ B4R HE B D B 15 4R
! 6007 Sub 0 BET 5 ARE LI L EOBEERE.
9 1029 Sub 1 _ BRI 5 —RARO WT 27— ~Bi1E, )
BIEIS—HIHRELIZEETD N KEEBLEZHR
3 B 027 o28 | T2 -REROBE, (1 2/3—24)
' BEIS—HDRELEEZDEEERTE,
4 B H8 1 EWERIR, (1 2/ —424) )
BHEORNRLEGIIS—EHERE,

T& 13.1 12579 6007 SREMEICHRELY, THREMHEICRY FO—JBREFIBLET,
Casel : Heartbeat, F7=I% Node Guarding [Z&k - THRMRH Shi=5HE
Case? : Bus-off &4 o1-18&
Cased : NMTAREEMZE{L L1=35H54& ( Operational — fhDIRAE ) *6007h=-1,-2,-3, -5 DEHEM

#*13.1 ISy k6007 DEBREICLDFY bT—Y BiRIEH
6007 (Hex) Casel Case2 Case3 B
0(0000) T
1(0001) A A% [BPEFT 5 —1]
~1 (FFFF) AW | &m | Am | LShuvIL mEBTU—52 W
2(0002) A A [Z1)—5 4% ‘Disable Voltage’ ]
~2 (FFFE) B a9 A% | CTW=Disable voltage [5~5 +~UwFHL ]
3(0003) B A [RBEES ‘Quick stop” ]
=3 (FFFD) B | AW | BH | = Quick stop [5-5 RUwTHL ]
-4 (FFFC) ' | &® A—h—%& T5-—BiF] ©@
5 (FFFB) F=g)| A A% (L £ 13.3 1)

* AA#EED — FHB1]ICk > TIErB] #BMEBICEIY B THIBEIK, T5—ICHLT Ry THLE

A

Heartbeat, Node Guarding MEE#ilE, 55 12 FE “Heartbeat F KU Node Guarding” 8B LT &L,

LI BEIS—HRELEES, BEI—FLDO DA VSr—2RI5—REEHYETS, HMITE 2 E,
2.381 "LED A O —R"HSHBL TS,

R

Table 13.2 #7720z b 1029 HEITL BT 5 —FKEHRD NNT KEEER

102(ge§;1b1 NNT 4% BE 0D BRS 46 Remarks
0 Pre-operational (GRTE®D NNT tREEAY Operational DIFEDH)
1 (no change) NMT SKRED 5 BFE L ALY
2 Stopped AT—brTT U111 288) &£ CTW AEIESh D

@ 6007=-4/-5, LT 1029 DRENS1"UNDBAE, T5—RBOFIEERS &BEES MG
SE S
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T&13.3 TH81 &#kE) HBISDOWT

A4 oN—5 e — FHB11ICk o T, Wikt [Erb] £ B8EICEY T

SEDEBEERLES,

#*13.3 CANopen # v b —% EiREED 1 /N — 2 DEE
027 028 v R T— I BHREED A 2 N— 8 DBEE He1 ERigpE
0, _ -
iy | R BBTUSSUELE S5 YT, BB . -AL &R (RUwThL)
1 0.0 ~| 028 TIRE L-BRRB®K I —FUfF1E, £-5 | 028 B¥RAEBE, [ -AL ®F (b
60.0 s| YUY, ) THL)
_| 028 TigE LEBRANISS v A— N T -85S ; S
2| 35| ELBa EETS—EmmT s, squyy | O HMARARLT LA ®R
: FEISTU—S UL, S5 R YT, ¢
3,13 5 | BEIS— 2860, BEOBRREEMET 5. | o T g
~15 E=:3)] (EF5 Y wFHEL) Bk, bV, L-AL L
10 my | EEREEL®Y, ik S5 rY v T, BB [ - BT GRERLE L LY
» 0.0 ~| 028 TEFE L1-B5RAEAE, HiEEl, ® 028 B RMRBE, [ AL RR
60.0 s| @ittg, £r5 RU v T, (REREL LAY
_ | 028 TiEE LBRANICS L A— T —8ER ; o ows
12| S0 I| ELESE EETS—ER®RT S, aqLyy | OF BHARERLT LA R
- RRICHEELE®, 5-5rYy T, hdis

* BOERREIE, A N —S RS — F[FOSI TRELEY

(2) CANopen v k77— IfifRh > DIEIR
CANopen v b T —J BRigM S DRIGES — 7 A BIERDEY TT,
[Reset node] av > FZEEL, BRATHIAFAELHYET,

C D

LLsh

MTIRERFE
(8130h)

v

IS—HETHHE ?
( object 6007h )

16-1),-4(-5) &

IS5—ygvh
( STW-BIt11 ON )

CAN <R 42 DEE

JEy bk I5—a—F
( object 1003h-Sub0 = 0 )

NT O BIS R 57 ‘/,,//”////’
( object 1029h )

NMT X7— b+ %
[Operationalllz

WrRAR B E £ H A E
Guarding/Heartbeat

v

®T

-
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T 4E 7P5—La—F—F&
AVN—BKEN R 9 TLE=BEDOT7 S5 —L3— K% CANopen B THAHTHZEIZIERD 2 2A-HY ET,

1. CANopen THRENDT7 5 —La— K%,
MoFRAHT

Index 1003 Sub 1 Standard error field & 7=I& Index 603F Error code

BE. TI—LHEERICZIE, EMCY A wvt—H CANopen T R Z ICEHEIMIZEffSH (9.2Q)B88), 75—
Lya— FAY Index 1003 Sub 1 Standard error field & & U Index 603F Error code [CEZFAFNFET, 1=
2L, EMCY A v 2—PIERBEINFELEADT, BTHRAET I LIETEEE A,
2. A UN—4aEEa— M6, M7, M8BLUMIT, 75—La—FEHEAHET (&F7S—L4, 1EF, 2
BRI S LV IEFIDT F—La—F)

R1U4NIZ75—La—F—EZRLET,

141 75—La—F—E
Error field NE FZ—La—F
(hex) (M16~M19)
0000 TI—LIgL - 0 (00w)
1000 E—SERTS— Erl 43 (2By)
BER (MNEF) A 1 (01x)
2310 BER (BERT) = 2 (02)
BER (—EER, FEFLEH) b 3 (034)
2330 g EF 5 (054)
3130 AN RHE Lo 11 (0Bw)
BEE (MEH) i 6 (06y)
3210 BEE (BER) = 7 (07w
BEFE (—EEF, FEFLEH) = 8 (084)
3220 TREE L 10 (0Aw)
3221 TREEBT—2t—JI5— ErF 51 (33)
3300 HARME LiFL 46 (2Ew)
4110 A vnN—2BA%R Ol 25 (19x)
RENT 4 ViR LA 17 (11y)
910 A VnN—2RN@Ezk LHA 19 (13w)
FEEIRTBR LA 70 (464)
HIEIEIERIBE it 22 (164)
£—4{2% (PTCINTC H—3 %) 4 20 (14y)
E—42 1 88%H ol 23 (17w)
4310 T4 2BEH = 24 (184)
E—4% 3BEH =i 44 (2Cw)
E—4 4:BEH OiH 45 (2Dw)
5080 DC 77vRAvy I AL 100 (644)
5110 NYTURE Lok 250 (FAw)
5920 CPU T5— L':/'_:/' 33 (214)
N—FKHz7I5— EriH 54 (364)
5400 HE RS UCRERE Jed 59 (3Bw)
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Err(z;ez)leld i 73/”6f|; 9) "
5430 STO A7 (EN1, EN2) EIRR &% ELF 57 (391)
5440 REERES P 16 (104)
5450 £ a— X FLS 14 (OEw)

AEYIS— E-/ 31 (1Fw)

5500
BEERIER =L 251 (FBu)
6320 HREILAROAD Y T5— ELOL 65 (414)
RV.EN S Lo 253 (FDw)
120 WA EREES Erl 50 (32u)
Rt SR Erd 42 (2Aw)
1200 Fa—=UHIT5— L—:,—? 37 (254)
EFRANBERIEH = 58 (3Aw)
NTC H4— 3 X 2 HifR b 29 (1Dw)
PID #1174 — F/3w Y BERE FL 66 (424)
1300 PID#lf#1 2 7 4 — F/\y ) REBH AL 67 (43w)
SR PIDT 7« — KNy ) BERH FLA 91 (5Bw)
SERPID2 74— F/\w Y BERE FlLib 92 (5Cu)
SR PID3 T4 — K\ o BERY AL 93 (5Dw)
7301 PG iR P 28 (1Cw)
7310 BEERE a5 27 (1Bw)
7500 USB@EETS— Erld 68 (444)
T avBETS— Ert 34 (22w
7510 RS-485 @IET5— (BER— K1) EFE 38 (264)
(BIER— b 2) E-P 53 (354)
7520 F—Ry FBETS— Erd 32 (201
8100 CANopen T5— £S5 35 (23w)
8400 EET—B (EZERZEBX) ErE 47 (2Fw)
8500 FEHIEMTS— Ero 56 (384)
8600 MERERX = 52 (34y)
BkRE Fior 81 (514)
B ELRE ol 82 (52u)
8A00 KKERE = 83 (53n)
188 43R 74 5 UL R 58 Lo 84 (544)
T4 L2 EEFVER Fol 85 (554)
9000 NERT S — L /_25"/:' 18 (124)
&R Fod 252 (FCw)
F004 EIRIRET 5 — Erl 36 (24w)
FF00 B Err 254 (FEn)
A—YEETIT—L1 A 121 (719y)
A—YEETIT—L?2 e 122 (7Aw)
FFO1 A—YEETT—L3 A7 123 (7Bw)
A—YEETIT—L4 R4 124 (1Cy)
A—HEETS—LS CHS 125 (7Dw)

@ CHRADA N—8I2&>T, BHETETI—LEFELGYET,
75 —LABOFEMIE, SHAOA A2 ORIRHRBAEESE LS,
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T&xIZ, CANOpen BEICHET AT 5—a2—FRLET,

Error = .
filg ne 7ot
8110 CAN F—"—5 > -
8120 CAN /SRR F— Error passive JKAEE -
8130 Life guard T5—, Ff=IdHeartbeet TS5 — -
8140 CAN /SRR F— b Bus-off M5 EE -
8150 %15 COB-ID D& -
8200 JoraLIs— -
8210 T—4KI5—IZ& % PD0MEFRAE -
8220 PDO K i@ -
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%15 & TOMERER
UTFISAEED— FERBO T OMERAENRLET,

(1) 325 PDO No.2 & No.3 #RIBFIZ Transmission type 255 (T—#4 ZEALBFEELE(E) (TREL, A Inhibit
time=0 MIKETHEAT 2DITWIF TSV, T—FELDHEEIZKY, CANopen DIEE ~ T T 1 v U HtE
RKLTLE, BROBENR-BLUEIBNANHYET, EELHIDREHEELETIFT (Inhibit time
EREDICHET S, Sync EFEHEATLHH) FEALTILEZEL,

(2) KBEA—FDIAIDHREE Ins TF, LI >TRAIEREDTESZF Ty MIRL, HERE
FYNSHEERE LSS, BEVEORWELZYET. HIZIE, 20 Ins Z5RE LEHAE 21ns kLN &
BYES,

(3) CANopen BEMSEMLI-A— b Fa—=24 (4 2/\—2#Ea— F P04, A8, b18HBLME r18(TE5A
#) ERHRLEZWMERIE, ThThOA UN—2EEO—FIC0ZEBRALTCESLY,

#) BLRPDOIZ, A—0OA Ty hEEIYATIGES REOT-IFRBINFET,
f5il) CTW(6040) Z, RPDO1[< 4 D£EBIZEIY HTHHSE,
CTW(6040) CTW(6040) CTW(6040) CTW(6040)
RPDO1 5 i3 Eis GE)

(5) TPDO (211 %76043" &£ "6044"DBEAEIZDLVT
o AUN—EDT—REIERR—I VT LRKRT 55 BEORHEFIRIESAELEA
® HEED— FZIVICRMEDHIET CRIADIEE, 604371376044’ R —(2/ Y 9

6) ATz kb 1010 TRELI=T—2%, 41 VN\—2h 0L T 25E

TROFIEICHL,, F—/y FERALTEELT SN

1. HEED— F[033][034]1% “0" ICERELFT

2. HEEO— F[033]1% “254" ICERELFT

3. HEEa— F[034]1% 100" ISERELFT

4 HRED — F[033]A% 0" [ HEEMHRL TIEEL,
(ELWFIEDZE, BIEH—FIX[033]% 0" ICEERLEY)
BELDSEEREFIEIASPYELTLEZL

BE, #eto— F[o33][034]% “0” IZRRELET
6. AVN—FDEREANGE LTS
X%, CANopen DY R %A H 5 lReset node] a<X Y REZEELTLESL
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8 16 = fHHk
16. 1 — itk
RBEN— FOEABBAER 16,1 SRLET RBOBVERICONTIE, 1 VA— 2 KBOERITELET,

F16.1 A UN—2FERRE

1HE Tk
kil A oN—3XEOBRHBAEESR.
BERAREE 5~0bh (FEFEL7ELNC &)
FHESK Bk, BEHBX BREUEARX, WREHAR, TR, ER KELS

BT &, GHEE 2 (IEC60664-1)) ()
EANRBEYVEENRTLAEWNI &, (KR 0.01 mg/cm’LLT)
BHGREEICKIHEENELLN &,

e 1,000m LT

KE 86~106 kPa

(F) ABPEYKEFVERGEAN T« VOBREFYNELIRBICEAMTLOTESV, COLIBRBETHESHE,
RBGENALBEVHEHEBRICEAFHF TS,

16. 2 CANopen {1#%
AEEH— FD CANopen 1145 Z2F 16. 2 [TRLFET . SEHDLWVIEBIZDULITIL, CANopen DIEHRICELE T,
52 16.2 CANopen {t#%

15 Hk %
WERE CAN (1S011898)
J—FKID 1~127 A UIN—4HEED— K 031 THRE
R—L—+ 20k, 50k, 125k, 250k, 500k, 800k, 1Mbit/s A N—3#EE3— K 032 THRE
T—IILRKREHRE #16.38H8
JazrAI UTOTAT 74 ILIZEH

= CiA DS 301 Ver.4.02

= CiA DSP 402 Ver.2.0 Velocity Mode

% 16.3 CANopen #— J LR KECRE
R—L—k(bit/s) 20k 50k 125k 250k 500k 800k 11
RARRE 2500m 1000m 500m 250m 100m 50m 25m
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Preface

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

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

This communications card has the following features:

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

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

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

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

Keep this manual in a safe place.

Related Publications

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

* RS-485 Communication User's Manual

* Inverter instruction Manual

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

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

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

+ DS 301 Ver. 4.02

» DSP 402 Ver. 2.0

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

ACAUTION

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

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

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

W Safety precautions

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

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

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

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

injuries.

Failure to heed the information indicated by this symbol may lead to
ACAU T 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.
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Installation and wiring

AWARNING A

Before starting installation and wiring, or changing the switches, turn OFF the power and wait for the
recommended time described in an applicable inverter's instruction manual to elapse. Make sure that the
charging lamp is turned OFF.

Further, make sure, using a multimeter or a similar instrument, that the DC link bus voltage between the
terminals P(+) and N(-) has dropped to the safe level (+25 VDC or below).

Qualified electricians should carry out wiring.
Otherwise, an electric shock could occur.

ACAUTION

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

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

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

Otherwise, a fire or an accident might result.

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

A failure might result.

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

Otherwise, an accident could occur.

Operation

AWARNING A

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

Otherwise, an electric shock could occur.

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

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

Otherwise, an accident could occur.

Maintenance and inspection, and parts replacement

AWARNING A

Turn OFF the power and wait for the recommended time described in an applicable inverter's
instruction manual to elapse. Make sure that the charging lamp is turned OFF.
Further, make sure, using a multimeter or a similar instrument, that the DC link bus voltage between
the terminals P(+) and N(-) has dropped to the safe level (+25 VDC or below).

Otherwise, an electric shock could occur.

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

Use insulated tools.

Otherwise, an electric shock or injuries could occur.




Disposal

ACAUTION

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

Otherwise injuries could occur.

Others

AWARNING A

* Never modify the communications card.

Doing so could cause an electric shock or injuries.

ENGLISH

Icons
The following icons are used throughout this manual.

Ql\iote 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.

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

L]  This icon indicates a reference to more detailed information.
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Chapter1 BEFORE USING THE COMMUNICATIONS CARD
1.1 Acceptance Inspection

Unpack the package and check the following:

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

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

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

Note Neither an EDS file nor a terminating resistor comes with this communications card.
- An EDS file is required for registering this communications card to the configurator designed for
CANopen master node settings. It is available as a free download from our website at:
URL: https://felib.fujielectric.co.jp/download/limitedlogin.htm?site=global&lang=en
Before downloading, you are requested to register as a member (free of charge).
Search for " 'OPC-COP2' Definition file " after login, and you can download the file for OPC-COP2.

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

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

Inverter series Inverter type *1 Appllcab}e oo ROM version
rating

FRENIC-Ace *2 FRNOOOE20-000 All capacities 0300 and later

FRENIC-MEGA(G2) FRNOOOG20O-000 All capacities 0100 and later

*1  The boxes O replace alphanumeric letters depending on the nominal applied motor, enclosure, power supply voltage, etc.
*2 The option attachment is required to install the communications card. Refer to INR-SI47-2286-JE for details.

To check the inverter's ROM version, use Menu #5 "Maintenance Information” on the keypad. (Refer to the
instruction manual of the inverter series shown in Table 1.1.)

Display on LED Monitor ltem Description

[

e 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)
Model name LERM1 Release knob

/ /
N4

CN1 connector

o

\

¢d093-0d0

JPp—

! mhim | ©
(Sl . §
\ (Front sim \ (Back side)

Positioning cutout LED status indicators Screw hole (right)

0000000000
O

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 * “Bus state” is Error-passive.
Double flash *3 Network break detected by Heartbeat or Node Guarding
Blinking *2 Configuration error, Connection abnormality
(e.g. Node ID (031=0) has not been set)
(e.g. Wrong connection between the communication card and the
inverter)
ON “Bus state” is Bus-off. *4
Both RUN and ERR turn ON. CPU error on the communications card. *5

*1 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.

*5 The inverter also detects “Er4” alarm occurs when the access failure to the non-volatile memory that is
mounted on this card. Both RUN LED and ERR LED also turn ON in this case.



Chapter 3 INSTALLATION AND REMOVAL OF THIS COMMUNICATIONS CARD

AWARNING A

« Turn OFF the power and wait for the recommended time described in an applicable inverter's
instruction manual to elapse. Make sure that the charging lamp is turned OFF.
Further, make sure, using a multimeter or a similar instrument, that the DC link bus voltage between
the terminals P(+) and N(-) has dropped to the safe level (+25 VDC or below).

Otherwise, an electric shock could occur.

ACAUTION

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

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

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

Otherwise, a fire or an accident might result.

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

A failure might result.

3.1 Installing the Communications Card

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

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

Note In case that the communications card can be connected to the option connection ports on the
inverter's control PCB, the card can be connected to the A-port only, out of three option connection
ports (A-, B-, and C-ports) on the control PCB as shown in Figure 3.1.

To remove the front cover, refer to the inverter’s instruction manual. For inverters with the keypad
enclosure, open also the keypad enclosure.

(2) Insert connector CN1 on the back of the communications card (Figure 2.1) into the option connection ports.
Then secure the communications card with the two screws that come with the card. (Figure 3.2)

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

Note

Some inverter models require an option attachment to install this communications card on it,

Note Please refer to the instruction manual about the wiring to the option attachment.
(3) Perform wiring to the communications card.

[ For details, refer to Chapter 4 "WIRING AND
CABLING."
(4) Put the front cover back into place.
[ To put back the front cover, refer to the inverter's
instruction manual.

For inverters with the keypad enclosure, close also the
keypad enclosure.

%3 )
Figure 3.1 In the case of FRENIC-MEGA series
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@ Fit the positioning cutout of the
communications card over the tab on the
inverter to determine the mounting position.

@ Insert connector CN1 on the communications

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

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

Tab

Screw clamp (Release knob)

Screw clamp

Figure 3.3 Mounting Completed (on FRENIC-MEGA series A-port)

3.2 Removing the Communications Card

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



Chapter 4 WIRING AND CABLING

AWARNING A

+ Before starting wiring, or changing the switches, turn OFF the power and wait for the recommended
time described in an applicable inverter's instruction manual to elapse. Make sure that the charging
lamp is turned OFF.

Further, make sure, using a multimeter or a similar instrument, that the DC link bus voltage between the
terminals P(+) and N(-) has dropped to the safe level (+25 VDC or below).

Qualified electricians should carry out wiring.

Otherwise, an electric shock could occur.

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

Failure to observe this precaution could cause an electric shock or an accident.

ACAUTION

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

An accident could occur.

4.1 Basic Connection Diagram

ERENIC sereis ERENIC sereis
Inverter Inverter
—OLUIR U Motor ——OL1IR U Motor
—OoL2s Ve —O0lL28 Ve
—OL3T W —oL3T W
OPC-COP2 OPC-COP2
CHNE e o ||y Ll I
ol =T o > >‘<n‘ |20 O ol x| 9 >, >‘w‘ =0,
EEEEEEREA 222122 2iZz|2)z
J| O|9| Y| O —© |0 S |S|o ooooo—looouo
Terminal block | [ Terminal block} [ ! |
| |

Termination resistor
1200hm 1/4W

From master controller

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

grounding if necessary.

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

applied to this wire.
Figure 4.1 Basic Connection Diagram
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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 5 5 4 3 2 1
CAN_ CAN_ CAN_ CAN_
GND | CANL | CANLH | gl'5 | CANLV+ | CANLV+ | S'= | CANLH | CANLL | Zoo

Figure 4.2 Pin Assignment on CANopen Terminal Block

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

Table 4.1 Functions of CANopen Terminals

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

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

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

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

Table 4.2 Maximum Cabling Length for CANopen Communication

Baud rate (bit/s) 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

(3) Wiring to CANopen terminal block

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

Screw size: M2

510 7 mm Tightening torque: 0.19: N-m

<]
(]

AN
="
Figure 4.3 Strip Length of the CANopen

Cable Wire End Figure 4.4 Connecting Wire to CANopen
Terminal Block

(4) Terminating resistor

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

120Q +1%, 1/4 W

Note Terminating resistor is not included with this communications card.

10



4.3 Wiring to Inverter

Route the wiring of the CANopen communications cable as far from the wiring of the main circuit as

Note ) ) o .
possible. Otherwise electric noise may cause malfunctions.

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

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

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

In the case of FRENIC-MEGA series without the keypad enclosure

In the case of FRENIC-MEGA series with the keypad enclosure
Figure 4.5 Examples of Wiring

1"
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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:
command source Frequency Run
command command
0 Inverter Inverter
1 CANopen Inverter
2 Inverter CANopen
3 | CANopen CANopen

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

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

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

Table 5.2 Other Related Function Codes

. Factory .
Function . Function code
Description default - Remarks
codes setting setting range
027 Select the inverter’s operation mode to 0 0to 15 Refer to Chapter
apply when a CANopen communications 13
error occurs.
028 Set the operation timer to apply when a 00s 0.0st060.0s Refer to Chapter

CANopen communications error occurs. 13

040 to 043 *1

Specify the function code to be assigned
to TPDO 3 (for write).

0
(No assignment)

0000 to FFFF (hex)

048 to 051 *1

Specify the function code to be assigned
to RPDO 3 (for readout).

0
(No assignment)

0000 to FFFF (hex)

These settings
are used in PDO

*1 For details about how to configure the function codes 040 to 043 and 048 to 051, refer to Chapter 7, Section 7.2, (4)
"Configuring inverter's function codes 040 to 043, 048 to 051, and Indexes 5E00 and 5E01".

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



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:
https://felib.fujielectric.co.jp/download/limitedlogin.htm?site=global&lang=en
Before downloading, you are requested to register as a member (free of charge).

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

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.

13
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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.

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

detector.

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

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

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



Chapter 7 PDO PROTOCOL

7.1 Overview

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

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

PDO No. Default COB-ID Used to:

1 0x200 + Node-ID Control the state change of DS-402
0x300 + Node-ID Control the state change of DS-402 and the speed command
0x400 + Node-ID Write four types of mapped inverter function codes

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

PDO No. Default COB-ID Used to:

1 0x180 + Node-ID Control the state transition in DS-402.
0x280 + Node-ID Control the state transition and issue a speed command in DS-402.
0x380 + Node-ID Read four types of mapped inverter function codes

@ Flexible mapping is supported
~— No.1to 2 of RPDO and No.1 to 2 of TPDO can be remapped (No.3 does not support this feature).

For more information, refer to “7.6 Changing PDO mapping entry (RPDO/TPDO)".

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

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

@ The PDO protocol is available only in the Operational state.

15
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7.2 Receive PDO (From master to inverter)
(1) Receive PDO 1

Mapped object (default -

COB-ID Byte Object Sub = l (Descrip)tion ’|::P
0x200+Node ID | 0-1 | 0x6040 | 0x00 | Controlword Yes
2-3 - - | None Yes

4-5 - - None Yes

6-7 - - None Yes

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

Mapped object (default -

CcOB-ID Byte Object Sub = : (Descrip)tion fﬁzp
0x300+Node ID [ 0-1 | 0x6040 | 0x00 | Controlword Yes
2-3 0x6042 | 0x00 | vl target velocity (r/min) Yes

4-5 - - None Yes

6-7 - - None Yes

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

No In case of providing the speed command in (r/min) unit, set the number of motor poles (P01/A15)
properly according to the applicable motor; otherwise the speed command (r/min) will be incorrect.

(3) Receive PDO 3

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

Mapped object -
COB-ID Byte Object Sub = JDescription fﬁzp
0x400+Node ID 0-1 | 0x5E02 | 0x01 | Writing function code 1 (function code data specified by 040) No
2-3 0x5E02 | 0x02 | Writing function code 2 (function code data specified by 041) No
4-5 0x5E02 | 0x03 | Writing function code 3 (function code data specified by 042) No
6-7 0x5E02 | 0x04 | Writing function code 4 (function code data specified by 043) No

L) For details about the function codes 040 to 043, refer to the next item (4) "Configuring inverter's function

codes 040 to 043, 048 to 051, and Indexes 5E00 and 5E01".
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".

Note If the same function code is assigned to more than one out of 040 to 043 codes, only the one
assigned to the smallest "0" code number becomes effective, and all the rest will be treated as
"not assigned". For example, if the same function code is assigned to 040 and 043, 040 becomes
effective and 043 does not.



Tip

Once you have modified the 040 to 043 data, be sure to restart the inverter or issue Reset Node
from the CANopen master to the inverter to validate the new settings.

Object's Index 5E00 Sub 1 to 4 can also assign inverter's function codes. Those assignments

immediately take effect. Note that restarting the inverter or issuing Reset Node to the inverter reverts

those assignments to the ones made by 040 to 043.
The reflection timing of individual receive PDOs can be modified. Refer to Section 7.4, (3)

"Transmission type". The factory default timing is to reflect to the inverter immediately after receipt of

PDO."

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

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

Himinin

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

Table 7.3 Function Code Type

ol Group number Function code name action Group number Function code name
code group code group
S 2 024 Command/function data W2 24 181 Monitor data 2
M 3 03n Monitored data W3 25 19m Monitor data 2
F 4 04y Fundamental functions X1 26 1AH Alarm data
E 5 054 Terminal functions X2 27 1BH Reserved
C 6 064 Control functions Z1 28 1Cx Reserved
P 7 074 Motor 1 parameters K 29 1D Keypad functions
H 8 08n High performance functions T 30 1En Schedule operation functions
A 9 094 Motor 2 / Speed Regulator 2 E1 31 1F4 Reserved
parameters
o 10 0AH Optional functions H1 32 204 High performance functions
L 11 0BH Application specific functions o1 33 21w Optional functions
r 12 0Cw Motor 4 / Speed Reguiator 4 U1 34 22y Customizable Logic Functions
parameters
U 13 0Dy Customizable Logic Functions M1 35 23n Monitor data
J 14 0EH Application functions J1 36 24y Application functions
y 15 OF 4 Link functions J2 37 254 Application functions
w 16 10K Monitor data 2 J3 38 264 Application functions
X 17 11u Alarm data J4 39 27w Application functions
Z 18 124 Alarm data 2 J5 40 28n Application functions
b 19 13, | Motor3/SpeedReguiator 3 J6 41 © 294 | Application functions
parameters
d 20 144 Application functions 2 d1 42 2An Application functions 2
W1 23 174 Monitor data 2 d2 55 37w Application functions 2

Example: For F26:

F = Type code 04

26 = 1A (hexadecimal)

17
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7.3 Transmit PDO (From inverter to master)

(1) Transmit PDO 1

Mapped object (default -

COB-ID Byte Object Sub = J (Descri:tion ’IT—\::P
0x180+Node ID 0-1 0x6041 | 0x00 | Statusword Yes
2-3 - - None Yes

4-5 - - None Yes

6-7 - - | None Yes

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

(2) Transmit PDO 2

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

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

4-5 - - None Yes

6-7 - - | None Yes

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.

Mapped object Re-
Object Sub Description map

COB-ID Byte

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

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

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

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

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".

[1] 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 051 data, be sure to restart both the inverter and the
communications card or issue ResetNode from the CANopen master to the inverter to validate the
new settings.

Tip Object's Index 5E01 Sub 1 to 4 can also assign inverter's function codes. The assignment
immediately takes effect. Note that restarting the inverter or issuing ResetNode to the inverter reverts
to the assignment made by 048 to 051.

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

Note

5



7.4 Communications Parameters in Receive PDO

(1) Communications parameters

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

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

Index Sub Parameter Description

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

0x1402 RPDO 3 Default:

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

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

(2) coB-ID

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

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

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

* The communications card does not support CAN Remote Frames.
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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 PDO.
0x1801 TPDO 2 Default:

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

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

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

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

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

(2) COB-ID

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

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

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

(3) Transmission type

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

Table 7.7 Transmission Types Available in Transmit PDO (TPDO)

Transmission | Type name Operation

type

0 Acyclic Synchronous Transmit a PDO upon receipt of a Sync signal if data has changed.
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.
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(4) Inhibit time

This parameter specifies the minimum interval (in units of 0.1 ms) for PDO transmission. It has priority over the
transmission type settings.

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

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

(5) Event timer

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

7.6 Changing PDO mapping entry (RPDO/TPDO)

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

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

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

TPDO: Index 0x1AQ0, Subindex 1 through 4 = New object (3
Setting format Object index(2 byte) + Sub index (1 byte) + Bit length (1 byte) -
Tip e.g.) To specify "vi velocity min amount"(Object 6046 Sub1) to target PDO %
Object index (Hex) Sub index(Hex) Bit length(Hex)
60 46 01 20"

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

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

T Please select a mapping object of [Standard Device Profile Area].
p

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

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

The Service Data Object (SDO) protocol is used to configure or adjust the communications card. The SDO
allows access to all objects (parameters) of the communications card.

The communications card supports a single Server SDO.

For details about the SDO transfer procedure, refer to the user's manuals or documentations of your
master equipment or configuration tools.

L For details about the objects, Chapter 10 "LIST OF OBJECTS".

8.2 Response to Abnormal SDO Access

If an access to the communications card using the SDO is abnormal, the communications card responds to it
with Abort codes listed below.

Table 8.1 Abort Codes for Abnormal SDO Access

Abort Description

codes

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

0504 0000 SDO timed out.

0601 0001 Read request on write-only parameter.

0601 0002 Write request on read-only parameter.

0602 0000 Object does not exist.

0604 0041 Object cannot be mapped to the PDO.

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

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

0607 0010 Data type unmatched.

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

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

0609 0011 Sub-index does not exist.

0609 0030 Attempted to write a value out of range.

0609 0031 Value of parameter written too high.

0609 0032 Value of parameter written too low.

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

0800 0021 Error in writing into an inverter's function che .(atte.mpted to ‘write into .801‘ S05, or S06 via
CANopen network when the RS-485 communications link of the inverter exists).

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

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

Table 9.1 CANopen Communication Functions of Communications Card

Item Contents supported Refer to:

Communications - DS 301 Ver. 4.02 compliant -

profile - DSP 402 Ver. 2.0 Velocity Mode compliant

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

SDO - Supports a single Server SDO. Chapter 8

Other services - Network Management (NMT) Section 9.2

provided Start_Remote_Node, Stop_Remote_Node, Enter_Pre-Operational, and

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

9.2 Other Services

(1) Network management (NMT)

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

% 9.2 Communications Card Operation Upon Receipt of NMT Services

Service Behavior on reception Remarks

Communication with PDO is valid only in

Start_Remote_Node Switches to the Operational state. -
Operational state.

In the Stopped state, transmission of NMT

Stop_Remote_Node Switches to the Stopped state. N . .
services only is possible.
Enter_Pre-Operational " i
Switches to the Pre-Operational state. In the F.,re. Opleratlonal st_ate, PDO
Reset_Communication transmission is not possible.
Reset_Node Initializes itself to the restarted state. The communications card reads the

Node-ID and 040 to 051 data.

LL]  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: The use of either Heartbeat or Node Guarding is recommended

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

23
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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 (Lbyte) (Hbyte) | 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)

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

CODES".
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Chapter 10 LIST OF OBJECTS

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

of the following three areas.
(1) Communication Profile Area (Indexes 1000 to 1FFF)

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

CANopen Specifications DS 301.
(2) Manufacturer Specific Profile Area (Indexes 2000 to 5FFF)

This contains a group of objects exclusively designed for Fuji products and not compatible with other

manufacturers' CANopen devices. It enables access to inverter's function codes.

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

This contains a group of objects that allow the control of the inverters. It is standardized by the CANopen

Specifications DSP 402 and is compatible with other manufacturers' CANopen devices.

10.1 Objects in Communication Profile Area
Table 10.1 lists objects in the communication profile area.
R/W:

Object access type. "R": denotes Read-only "RW": Read/Write

S/R:  "Y" Indicates the object which is affected by object 1010/1011(Store/Restore)

(1) Communication Profile Area

Table 10.1 Objects in Communication Profile Area
Index . _
(Hex) Sub Object name Description Data type R/W | S/R
1000 - Device type 0x10192 UNSIGNED32 R
1001 - Error register 1: Error, 0: No error UNSIGNED8 R
1003 - Pre-defined error field ARRAY
Number of errors that have occurred.
0 Number of errors 1: One error, 0: No error UNSIGNEDS8 RW
[Write]O:error field reset.
N Codes of errors that have occurred.
1 Standard error field (See Table 14.1.) UNSIGNED32 R
1005| - | COB-IDSYNGC COB-ID of SYNC message UNSIGNED32 | RW | Y
Default: 0x080
1008 | - | Manufacturer device Device name: OPC-COP2 STRING R
name
1009 - Manufacturer HW version Hardware version STRING R
100A - Manufacturer SW version Software version STRING R
. Node guarding time (ms)
100C - Guard ti UNSIGNED16 RW Y
varatime Default: 0 (Disable)
Guarding time factor
100D| - | Life time factor (Multiplying the guard time by this UNSIGNEDS | RW | Y
factor gives the life time for 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 UNSIGNED8 R
1016 Upper word: Node-ID of Heartbeat
. producer
1 Consumer heartbeat time . . UNSIGNED32 RW Y
Lower word: Heartbeat monitor cycle
Default: 0 (Disable)
Cycle time (ms) of Heartbeat
1017 - Producer heartbeat time message transmission UNSIGNED16 RW Y
Default: 0 (Disable)
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Index

(Hex) Sub Object name Description Data type R/W | S/R
- Identity Object RECORD
1018 0 Number of entries Number of sub-indexes: 1 UNSIGNEDS8 R
0x0000025E
1 Vender ID (Fuji Electric Group) UNSIGNED32 R
- Error behavior RECORD
0 No. of Error Classes Fixed at 1. UNSIGNED8 R
Transition destination selection at
[communication error]
1029 0:Pre-operational (only if current
1 Communication error state is operational) UNSIGNED8 RW Y
1:No state change
2:Stopped
3 to 127: Reserved
- 1st Receive PDO Communication Parameter RECORD
0 Number of entries Number of sub-indexes: 2 UNSIGNEDS8 R
COB-ID of RPDO 1 RW
1400 ! COB-ID Default: 0x200 + Node-ID UNSIGNED3Z | .1 Y
Choice of transmission type
. Default: 255
2 T t NSIGNED RW Y
ransmission type (Change of state event) UNSIG 8
(See Tables 7.5 and 7.7.)
- 2nd Receive PDO Communication Parameter RECORD
0 Number entries Number of sub-indexes: 2 UNSIGNED8 R
COB-ID of RPDO 2 RwW
o R Rt Default: 0x300 + Node-ID UNSIGNED32 | .4 | Y
Choice of transmission type
. Default: 255
2 T t UNSIGNEDS8 RwW Y
ransmission type (Change of state event)
(See Tables 7.5 and 7.7.)
- 3rd Receive PDO Communication Parameter RECORD
0 Number of entries Number of sub-indexes: 2 UNSIGNEDS8 R
COB-ID of RPDO 3 RW
1402 ! COB-ID Default: 0x400 + Node-ID UNSIGNED3Z | .4 Y
Choice of transmission type
. Default: 255
2 T t NSIGNED RW Y
ransmission type (Change of state event) UNSIG 8
(See Tables 7.5 and 7.7.)
- 1st Receive PDO Mapping Parameter RECORD
Number of mapped . . RW
1600 0 objects Number of mapped objects: 0 to 4 UNSIGNED8 R Y
1to4 | PDO mapping entry 1 to4 ( See section7.2and 7.3 ) UNSIGNED32 R\1N Y
- 2nd Receive PDO Mapping Parameter RECORD
Number of mapped . . RW
1601 0 objects Number of mapped objects: 0 to 4 UNSIGNED8 R Y
. . RW
1to4 | PDO mapping entry 1to4 | ( See section7.2and 7.3) UNSIGNED32 R Y
- 3rd Receive PDO Mapping Parameter RECORD
0 Nu_mber of mapped Number of mapped objects: 4 UNSIGNEDS8 R
1602 objects
1to4 | PDO mapping entry 1to4 | Fixed object 0xX5E02 sub 01 to 04 UNSIGNED32 R
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Index

(Hex) Sub Object name Description Data type R/W | S/R
- 1st Transmit PDO Communication Parameter RECORD
0 Largest sub-index Max. sub-index number: 5 UNSIGNED8 R
COB-ID of TPDO 1 RW
! COB-ID Default: 0x180 + Node-ID UNSIGNED32 | "1 Y
Choice of transmission type
1800 2 Transmission type Default: 255(Change of state event) UNSIGNED8 RW Y
(See Tables 7.5and 7.7.)
I Minimum interval for PDO RW
8 Inhibit fime (0.1ms) transmission. Default: 100 (10.0 ms) UNSIGNED16 1 Y
Cyclic interval for PDO transmission in
5 Event timer (ms) the transmission type 254 or 255. UNSIGNED16 RW Y
Default: 0 (Disable)
- 2nd Transmit PDO Communication Parameter RECORD -
0 Largest sub-index Max. sub-index number: 5 UNSIGNED8 R
COB-ID of TPDO 2 RW
! COB-ID Default: 0x280 + Node-ID UNSIGNEDS2 | "1 Y
Choice of transmission type
1801 2 Transmission type Default: 255(Change of state event) UNSIGNED8 RW Y
(See Tables 7.5and 7.7.)
I Minimum interval for PDO RW
8 Inhibit time (0.1ms) transmission. Default: 100 (10.0 ms) UNSIGNED16 «1 Y
Cyclic interval for PDO transmission in
5 Event timer(ms) the transmission type 254 or 255. UNSIGNED16 | RW Y
Default: 0 (Disable)
- 3rd Transmit PDO Communication Parameter RECORD -
0 Largest sub-index Max. sub-index number: 5 UNSIGNED8 R
COB-ID of TPDO 3 RW
1| COBID Default: 0x380 + Node-ID UNSIGNED32 | "4 | Y
Choice of transmission type
1802 2 Transmission type Default: 255(Change of state event) UNSIGNEDS8 RwW Y
(See Tables 7.5and 7.7.)
- Minimum interval for PDO RW
3 Inhibit time (0.1ms) transmission. Default: 100 (10.0 ms) UNSIGNED16 o Y
Cyclic interval for PDO transmission in
5 Event timer(ms) the transmission type 254 or 255. UNSIGNED16 | RW Y
Default: 0 (Disable)
- 1st Transmit PDO Mapping Parameter RECORD
Number of mapped . X RW
1A00 0 objects Number of mapped objects: 0 to 4 UNSIGNED8 o Y
1to4 | PDO mapping entry 1to4 | ( See section7.2and 7.3) UNSIGNED32 R\1N Y
- 2nd Receive PDO Mapping Parameter RECORD
Number of mapped . . RW
1A01 0 objects Number of mapped objects: 0 to 4 UNSIGNED8 o Y
1to4 | PDO mapping entry 1to4 | ( See section7.2and 7.3) UNSIGNED32 R\1N Y
- 3rd Receive PDO Mapping Parameter RECORD
0 Nu_mber of mapped Number of mapped objects: 0 to 4 UNSIGNED8 R
1A02 objects
1to4 | PDO mapping entry 1to4 | ( See section7.2and 7.3) UNSIGNED32 R

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

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

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

Index Sub Object name Description Data type R/W
(Hex)
- Store parameter settings
0 Number of entries Fixed 3. UNSIGNEDS8 R
1 Store all parameters Content of transmission data is as UNSIGNED32 RW
1010 follows.
2 Store cc;mmumcanon “save” (ISO8859/ character) UNSIGNED32 RW
arameters
P MSB LsB
3 Store application parameters 0x65, 0x76, 0x61, 0x73 UNSIGNED32 RW
- Restore parameters
0 Number of entries Fixed 2. UNSIGNEDS8 R
Restore default values to all Content of transmission data is as
1011 1 Paramoters *1 follows. UNSIGNED32 RW
“load” (1SO8859/ character)
2 | Moo selastiienio | wee 2| usoneosz | R
P 0x64, 0x61, OX6F, 0X6C

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

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

Communication parameters  10.1
Application parameters 10.3

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

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

denotes Read/Write.

Table 10.2 Objects in Fuji Specific Profile Area

Index
(Hex)

Sub

Object name

Description

Data type

R/W

2200

Bus state

Bus state of CAN communication

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

UNSIGNED8

3000

Node state

CANopen communication state
0: Not connected to CAN

1: Initialization in progress

2: Stopped

3: Pre-Operational

4: Operational

UNSIGNED8

5E00
*2

Assignment of RPD!

03

ARRAY

Number of entries

Structures: 4

UNSIGNED8

Function code 1

Function code assignment 1 for
write in PDO 3

Default: the value specified by 040

UNSIGNED16

RW

Function code 2

Function code assignment 2 for
write in PDO 3

Default: the value specified by 041

UNSIGNED16

RW

Function code 3

Function code assignment 3 for
write in PDO 3

Default: the value specified by 042

UNSIGNED16

RW

Function code 4

Function code assignment 4 for
write in PDO 3

Default: the value specified by 043

UNSIGNED16

RW

5E01
*2

Assignment of TPDO 3

ARRAY

Number of entries

Structures: 4

UNSIGNED8

Function code 1

Function code assignment 1 for
read in PDO 3

Default: the value specified by 048

UNSIGNED16

RW

Function code 2

Function code assignment 2 for
read in PDO 3

Default: the value specified by 049

UNSIGNED16

RW

Function code 3

Function code assignment 3 for
read in PDO 3

Default: the value specified by 050

UNSIGNED16

RW

Function code 4

Function code assignment 4 for
read in PDO 3

Default: the value specified by 051

UNSIGNED16

RW
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Index Sub Object name Description Data type R/W
(Hex)
- Assignment data of RPDO 3 ARRAY -
0 Number of entries | Structures: 4 UNSIGNEDS8 R
1| Wiiting data 1 RPDO No.3 for writing data 1. UNSIGNED16 | RW
Default: 0
5E02 -
- 2 | Writing data 2 FD“:DO No.3 for writing data 2. UNSIGNED16 | RW
efault: 0
3 | Writing data 3 RPDO No.3 for writing data 3. UNSIGNED16 | RW
Default: 0
4 | Writing data 4 RPDO No.3 for writing data 4. UNSIGNED16 | RW
Default: 0
- Assignment data of TPDO 3 ARRAY -
0 Number of entries | Structures: 4 UNSIGNEDS8 R
1 Reading data 1 | 1T DO No.3 for reading data 1. UNSIGNED16 R
Default: 0
5E03 "
2 2 Readingdata2 | ¥ DO No.3 for reading data 2. UNSIGNED16 R
Default: 0
3 | Readingdatas | DO No.3for reading data 3. UNSIGNED16 R
Default: 0
4 | Readingdatas | [FDO No.3forreading data 4. UNSIGNED16 R
Default: 0
Access to inverter's function code
Specifying the function code
SF02to . | Index= 5FO00, Sub= xx
FRENIC's function ’
SFFF | 1t0100 code 00O: Code type (See Table 7.3.) UNSIGNED16 | Rw *1
3 xx: Number + 1
Example: E0O1 —»
Index 5F05, Sub 02

*

-

Writable only in the Operational state.

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

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

Tip

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

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

Table 10.3 lists objects in the standard device profile area.

R/W:  Object access type. "R": denotes Read-only "RW": Read/Write
Map: It shows the mapping attribute of PDO.
"R": Can be mapped to RPDO "T": Can be mapped to TPDO
S/R:  "Y" Indicates the object which is affected by object 1010/1011 (Store/Restore).
Table 10.3 Objects in Standard Device Profile Area
Index . -
(Hex) Sub Object name Description Data type R/W | Map | SIR
R Alarm history (latest alarm info)
603F Error code (For details, refer to Table 14.1.) UNSIGNEDT6 | R | T
Drive control
6040 - Controlword (Controlling the DS 402 state UNSIGNED16 RW R
machine)
Status monitor
6041 - Statusword (Displaying the status of the DS 402 UNSIGNED16 R T
state machine)
6042 - vl target velocity Speed command (r/min) INTEGER16 RW R Y
Speed monitor (r/min) *3
6043 - vl velocity demand (Equivalent to inverter's function INTEGER16 R T
code Z79)
Speed monitor (r/min)
6044 - vl control effort (Equivalent to inverter's function INTEGER16 R T
code M79)
- vl velocity min max amount ARRAY
0 Number of entries Number of sub-indexes: 2 UNSIGNED8 R
Vi velocity min Minimum output speed (r/min)
1 y (Equivalent to inverter's function UNSIGNED32 RW R Y
6046 amount
code F16)
Vi velocity max Maximum speed (r/min)
2 amount o (Equivalent to inverter's Eunction UNSIGNED32 RW R Y
codes F03/A01/b01/r01 *1)
vl velocity acceleration 2
- (Specifying acceleration using the Delta speed and Delta RECORD
time. Equivalent to inverter's function code S08)
6048 0 Number of entries Number of sub-indexes: 2 UNSIGNED8 R
1 | Delta speed Delta speed (r/min) in acceleration UNSIGNED32 | RW | R Y
during the Delta time
2 Delta time Delta time (s) UNSIGNED16 RW R Y
vl velocity deceleration *2
- (Specifying deceleration using the Delta speed and Delta RECORD
time. Equivalent to inverter's function code S09)
6049 0 Number of entries Number of sub-indexes: 2 UNSIGNED8 R
1 | Delta speed Delta speed (r/min) in deceleration UNSIGNED32 | RW | R Y
during the Delta time
2 Delta time Delta time (s) UNSIGNED16 RW R Y
vl velocity quick stop *2
_ (Specifying deceleration time for quick stop using the Delta RECORD
speed and Delta time. Equivalent to inverter's function code
H56)
604A 0 Number of entries Number of sub-indexes: 2 UNSIGNED8 R
1 | Delta speed Delta speed (r/min) in deceleration UNSIGNED32 | RW | R Y
during the Delta time
2 Delta time Delta time (s) UNSIGNED16 RW R Y
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::'iex); Sub Object name Description Data type R/W | Map | SIR
vl set-point factor *4
- . . ARRAY
Changes the resolution and range for the speed setting
0 Highest sub-index Number of sub-indexes: 2 UNSIGNED8 R
supported
6048 -32768 to +32767
1 Numerator *Except for 0; treated as “1” when INTEGER16 RW R Y
the setting is made.
2 Denominator (Equivalent to Inverter's function INTEGER16 RW | R Y
codes  Sub 1: C89, Sub 2: C90 )
Number of poles in motor
604D - vl pole number (Equivalent to inverter's function UNSIGNED8 RW R Y
codes P01/A15/b15/r15 *1)
6060 - Modes of operation ChOIC.e of mode for DS 402 state INTEGERS w R
machine.
Mod ¢ i Confirmation of mode selected for
6061 | - di;’ IZS oroperalion | g 402 state machine INTEGERS R T
play Fixed at 2 (= Velocity mode)
1000=100.0%
Actual value of instantaneous torque
6077 - Torque actual value X . ) UNSIGNED16 R T
(Equivalent to Inverter's function
code MO07 [10000=100.00%] ) *>
1000=100.0%
Actual value of output current
eo7g | - | Currentactual ; put current UNSIGNED16 | R | T
value (Equivalent to Inverter's function
code M11 [10000=100.00%] ) *3
*1 Depending upon the motor selected, the equivalent function codes automatically switch.

*2

*3
*4

*5

3 For details about motor selection, refer to the inverter Instruction Manual, "A codes, b codes and r codes."

Regarding "6048" "6049" "604A" objects, please note as follows:
* "Delta speed" is re-calculated from "Acceleration / Deceleration rate" (from F03, FO7/F08 and P01) and "Delta time"
at power-on.
* "Acceleration / Deceleration rate" (FO7/F08) always keep user configured value.
* "Delta time" (Sub-index 2) uses its stored value if the objects “6048”, “6049” or “604A" has been stored by object
“1010".
* If the objects “6048”, “6049” or “604A" have not been stored, each "Delta time" is set to 10 s (default value).
* Both "Delta speed" and "Delta time" have to be reconfigured by the user in the following cases:
Case 1) Applied motor is switched (for example, from motor 1 to motor 2).
Case 2) Number of poles has been changed.
Case 3) Maximum output frequency has been changed.
In an inverter model which does not support Z79, object 6043 is same as object 6044.

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

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

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

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

(Iﬂiix) Sub Object name Description Data type Access

6040 : Controlword Contrgls 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 RwW

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

Tip To control the inverter, it is convenient to use PDO 2 that is capable of sending Controlword and speed
command (vl target velocity) at the same time (in case that mapped objects to the PDOs are factory
defaults).

(2) Details of related objects
® Controlword

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

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

X4 X3 X2 X1 Reverse 0 0 Halt
bits 0 to 3 : Control the state machine for state transition. See Figure 11.1.
bit 7 Fault reset : Change from 0 to 1 to reset an alarm.
bit 8 Halt ;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 Interngl limit Target Remote 0

of rotation active reached

bits 0to 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

m v| target velocity

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

u 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.

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

From all states

state machine.
1: True, O: False,

x: No related function

Internal ini

|
13  Alarm occurred

STW= x00x 0000

1. Not ready to switch on

7. Fault reaction active

STW= x0xx 1111

tialization completed 1

Reset trip +14 Output shutdown (Trip)

or
CTW=1xxx XXXx

8. Fault

2. Switch on disabled
STW= x10x 0000

15
STW= x00x 1000

9 CTW=0xxx 0000
‘ f CTW=0xxx xx0x
CTW=0xxx x110 2 7 or
] CTW=0xxx X0xx
3. Ready to switch on
> 10 CTW=0xxx xx0x
STW=x01x 0001 or
CTW=0xxx x0xx
Output shutdown
CTW=0xxx x111 = 12 or
XXX X 3 T; CTW=0xxx 0110 CTW=0xx X00X
4. Switched on
8 CTW=0xxx x110
STW=x01x 0011
[ 4
CTW=0xxx 1111 4 5 CTW=0xxx 0111
‘ CTW=0xxx x01
5. Operation enabled 6. Quick stop active
STW=x01x 0111 — 11— STW= x00x 0111
Figure 11.1  State Machine
Table 11.1 Relationship between State Machine and Inverter Status

State No. Name Inverter status
1 Not ready to switch on Initialization of the CANopen communications card in progress
2 Switch on disabled Inverter alarm released
3 Ready to switch on Inverter output shut down
4 Switched on Inverter stopped (Run command OFF)
5 Operation enabled Inverter running (Run command ON)
6 Quick stop active Inverter quick stopped (within the time specified by Index 604A)
7 Fault reaction active Alarm detected
8 Fault Inverter tripped
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(4) Communication example
This section gives an actual communication example that controls the DSP 402 state machine in order to drive
the inverter. This example uses PDO 2 under the following conditions:

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

The format of PDO 2 is shown below.

B Receive PDO (Master — Inverter)

COB-ID Byte 0 Byte 1 Byte 2 Byte 3
0x301 Controlword 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) (L byte) (H byte)

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

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

(Inverter - Master) 0x281 50 02 00 00

2) 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 COB-ID Byte 0 Byte 1 Byte 2 Byte 3

(Master — Inverter) 0x301 06 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 31, indicating that the state machine is in state 3.

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

(Inverter — Master) 0x281 31 02 00 00
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To shift the state machine from state 3 to state 4, send the following data in Controlword (Bytes 0 and 1)
from the master.

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

(Master — Inverter) 0x301 07 00 00 00

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

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

(Inverter — Master) 0x281 33 02 00 00

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

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

(Master — Inverter) 0x301 OF 00 08 07

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 02 * **

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 00 08 07

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 02 ** *
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11.2 Driving with Inverter's Function Code S06

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

(in units of 0.01 Hz)
5F03 | 50 | Inverter's function code M7g | Monitors the output frequency INTEGER16 |R

(in units of rpm)

@ Inverters driven by S06 do not follow the DSP 402 state machine, so the Statusword does not show
the inverter status. Use inverter's function code M14, instead.
Tip To drive inverters with S06, using PDO3 is convenient. For details about PDO 3, refer to Chapter 7

"PDO PROTOCOL."

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

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
X6 X5 X4 X2 X1 REV FWD
bit 15 bit 14 bit 13 bit 12 bit 11 bit 10 bit 9 bit 8
RST XR XF 0 X9 X8 X7
bit 0 FWD 1 = Run forward command
bit 1 REV 1 = Run reverse command

bits 2 to 10, X1 to X9
bits 13,14 XF, XR

bit 15 RST :
*The number of terminals depends on the inverter type.

Communication control input terminals*
Communication control input terminals

(Digital input terminals [XF] (FWD) and [XR] (REV))
Change from 0 to 1 to clear the tripped state.
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H 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

bit 0 FWD 1 = Running forward

bit 1 REV 1 = Running reverse

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

bit 3 INT 1 = Inverter shutdown

bit 4 BRK 1 = Braking

bit 5 NUV 1 = DC link bus voltage established

bit 6 TL 1 = Torque limiting

bit 7 VL 1 = Output voltage limiting

bit 8 IL 1 = Output current limiting

bit 9 ACC 1 = During acceleration

bit 10 DEC 1 = During deceleration

bit 11 ALM 1 = Alarm relay output

bit 12 RL 1 = Communication active

bit 15 BUSY : 1 = Busy in writing function codes

B |nverter'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 |nverter's communication-dedicated function code M09

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

B |nverter's communication-dedicated function code M79

This shows the current output frequency in units of rom. Data output range: -32768 to 32767 rpm

39

ENGLISH



(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) 048 = 030E (Function code 1 for read = M14)

041 = 0205 (Function code 2 for write = S05) 049 = 0309 (Function code 2 for read = M09)

042 = 0000 (Function code 3 for write = None) 050 = 0000 (Function code 3 for read = None)
043 = 0000 (Function code 4 for write = None) 051 = 0000 (Function code 4 for read = None)
Receive PDOs 1 and 2: Disabled

That is, Index 1400 Sub 1 = 0x80000201 and Index 1401 Sub 1 = 0x80000301

Transmit PDOs 1 and 2: Disabled

That is, Index 1800 Sub 1 = 0x80000181 and Index 1801 Sub 1 = x80000281

All other CANopen objects: Default setting

Inverter's function code y98 = 3

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
S06 S05 . .
0x401 (Lbyte) (H B byte) | (L byte) (H byte) No assignment No assignment

B Transmit PDO (Inverter — Master)

COB-ID Byte 0 | Byte 1 Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte 7
M14 M09 . .
0x381 (L byte) (H byte) (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 ByteO0 | Byte1 | Byte2 | Byte3 | Bytes4to7

(Inverter — Master) 0x381 28 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 | Byte 1 Byte2 | Byte3 | Bytes4to7

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

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

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

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

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

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

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

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

Receive PDO COB-ID Byte 0 | Byte1 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 10 88 13 00000000
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Chapter 12 HEARTBEAT AND NODE-GUARDING

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

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

12.1 Heartbeat

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

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

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

(1) List of related objects

(lgiix) Sub Object name Description Data type Access
- Consumer heartbeat time ARRAY
0 Number of entries Number of configurations: 1 UNSIGNEDS8 R
1016 Upper word: Node ID to be monitored
1 Consumer heartbeat time Lower word: Heartbeat monitoring time UNSIGNED32 | RW
Default: 0 (Disable)
1017 | - | Producer heartbeat ime | Leartbeat message transmitting cycle UNSIGNED16 | RW
Default: 0 (Disabled)

(2) Consumer heartbeat time

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

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

[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 Node-!D to be Heartbeat monitoring time (ms)
monitored

(3) Producer heartbeat time

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

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

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

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

Note

(1) List of related objects

Index Sub Object name Description Data type Access
(Hex.)
100C . Guard time Guarding reception cycle setting (ms) UNSIGNED16 | RW
Default: 0 (Disable)
100D R Life time factor | ua@rding time coefficient UNSIGNED8 | RW
Default: 0 (Disable)

(2) Guard time and life time factor

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

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

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

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

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

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

(1) Related object and function code list

No CANopen object Function Descrintion
Index (Hex) code P

1 6007 Sub 0 R Communlcanon a_bort option code. o
Setting the behavior when a communication error occurs.
Error behavior

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

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

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

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

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

Table 13.1 Network break detection by object 6007 set value

6007(Hex) Case1l Case2 Case3 Description
0(0000) E;zoaricr:g?rle communications error.
1(0001) Detect Detect [malfunction]
-1(FFFF) Detect | Detect | Detect | Immediately coast to a stop and trip with -5 ()
2(0002) Detect Detect [Device control command ‘Disable Voltage’]
-2(FFFE) Detect Detect Detect | CTW=Disable voltage [ no £~5. trip ]
3(0003) Detect Detect [Device control command ‘Quick Stop’]
-3(FFFD) Detect Detect Detect | CTW= Quick stop [no £~5. trip ]
-4(FFFC) Detect Detect [malfunction manufacturer specific] *)
-5(FFFB) Detect Detect Detect (Refer to Table13.3)

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

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

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

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

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

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

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

If the inverter receives any data within the time specified by

0.0to
2 028, ignore the communlcatlons error. After the timeout, | Same as above
60.0s 5
coast to a stop and trip with 5~ 5.

3, Invalid Keep the current operation ignoring the No stop, no trip
13t0 15 communications error (no £~ trip). andno [ -A.
. Immediately decelerate to a stop. () Immediately . -4 (no
10 Invalid
Issue -5 after stopping. stop)
1 0.0to After the time specmed by 028, decelerate to a stop. Issue | After the time specified by
60.0s | £-5after stopping. (") 028. [ -H. (no stop)
If the inverter receives any data within the time specified by
0.0 to
12 60.0s 028, ignore the communications er_ror After the timeout, | Same as above

decelerate to a stop and trip with 5. *)

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

(2) Restart from CANopen network disconnection failure

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

I
(2]
CAN communication error occur ) ) -
(8130h) Required processing of [G)
CAN master. =
+ w

No error setting ?

( object 6007h )

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

NMTchange? /

( object 1029h )

Set NMT state [Operational]

Restart error control /

Guarding/Heartbeat

C e
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Chapter 14 LIST OF INVERTER ALARM CODES

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

CANopen network.

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

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

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

Table 14.1 lists alarm codes available.

Table 14.1  Alarm Codes

Error o Fuji's Alarm
field(Hex) Descriptions code
(M16 to M19)
0000 No alarm - 0 (00K)
1000 Motor selection error Erl 43 (2BH)
Overcurrent (During acceleration) i 1(01h)
2310 Overcurrent (During deceleration) v 2 (02H)
Overcurrent (During running at constant speed) 3 3(03k)
2330 Grounding fault EF 5 (054)
3130 Input phase loss Lo 11 (0BH)
Overvoltage (During acceleration) e 6 (061)
3210 Overvoltage (During deceleration) L 7 (07w)
Overvoltage (During running at constant speed or stopped) e 8 (08H)
3220 Undervoltage L 10 (0AH)
3221 Data saving error during undervoltage ErF 51 (33h)
3300 Output phase loss Ll 46 (2En)
4110 Inverter overload v 25 (194)
Heat sink overheat LH 17 (1w)
4210 Inverter internal overheat LT 19 (13n)
Charging resistor overheat L5 70 (46H)
Braking resistor overheat oA 22 (16w)
Motor protection (PTC/NTC thermistor) LY 20 (14+)
Overload of Motor1 i 23 (17w)
4310 Overload of Motor2 e 24 (184)
Overload of Motor3 3 44 (2Cw)
Overload of Motor4 LH 45 (2DH)
5080 DC fan locked AL 100 (64+)
5110 Low battery Lok 250 (FAR)
5220 CPU error E-7 33 (21n)
Hardware error EH 54 (364)
5400 Braking transistor failure ot 59 (3BH)
5430 STO input (EN1,EN2) circuit failure ELF 57 (39+)
5440 Charging circuit fault s 16 (10k)
5450 Fuse blown L5 14 (OEw)
5500 Memory error E- 1 31 (1Fn)
Time information loss el 251 (FBH)
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Error
field(Hex)

Descriptions

Fuji's Alarm
code
(M16 to M19)

6320

Customizable logic error

™
~

65 (411)

Password protection

St | =

~~
Q

7120

Magnetic pole position detection error

Out-of-step detection

"
|
Q

7200

Tuning error

[}
1
1 ~d

PID feedback / Current input terminal disconnect detection

r
Q

7300

NTC thermistor wire disconnection

Feedback error (PID1)

Feedback error (PID2)

Feedback error (Exterior PID2)

(

Feedback error (Exterior PID1)
(
(

Feedback error (Exterior PID3)

7301

PG wire disconnection

7310

Overspeed

7500

USB communications error

7510

Option communications error
(Communications card hardware error)

RS-485 communications error (COM port 1)
(COM port 2)

7520

Keypad communications error

8100

CANopen error

8400

Speed mismatch (Excessive speed deviation)

8500

Position control error

8600

Positioning control error

8A00

Drought protection

Control of maximum starts per hour

End of curve protection

Anti jam

Filter clogging error

9000

External alarm

Forced operation

F004

Operation protection

FFOO0

Mock alarm

FFO1

User-defined alarm 1

<
N

User-defined alarm 2

oy oy
N}
Mo~

User-defined alarm 3

]
]

~
X
I

User-defined alarm 4

]
3
NN

User-defined alarm 5

N

~~
5

Note

model.
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Each inverter model has its own alarm codes. Not all alarm codes are supported with each inverter
Please refer to the instruction manual of each series for more information.

ENGLISH




The Error codes corresponding to CANOpen communication are shown below

Er{a;i(;ld Descriptions Fujlcsoglearm

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

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

(1)

(&)

(3

=

4)

(5

Nt

)

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

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.

If the same object is mapped in the same RPDO, the information mapped later will be valid.
Example: If CTW is mapped in all mapping entries of RPDO1, only the last data is valid.

CTW(6040) CTW(6040) CTW(6040) CTW(6040)
RPDO No.1 Invalid Invalid Invalid Valid

Relationship between 6043 and 6044 in TPDO
® The simultaneity of numeric value is not guaranteed in order to poll internal data of inverter

® |n an inverter model which does not support Z79, object 6043 is same as object 6044.

How to initialize the data which is stored in the communication card
The following procedure is required by the keypad.

1. Set both function code value of the [033, 034] to '0'.
2 Function code [033], set to '254".

3. Function code [034], set to '100'".
4

ENGLISH

Please make sure that the value of [033] is set to '0".
(If the correct procedure, communication card sets the value '0' of the function code [033].)

o

Set both function code value of the [033, 034] to '0' again.

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

Table 16.1 lists the environmental requirements for the 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 Refer to an applicable inverter’s instruction manual.
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/cm2 or less per year)

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

Altitude 1,000 m max.
Atmospheric pressure 86 to 106 kPa

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

16.2 CANopen Specifications

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

Table 16.2 CANopen Specifications

Iltem Specifications Remarks
Physical layer CAN (1SO11898)
Node-ID 1to0 127 Specified by inverter's function code 031.
Baud rate %Ol\/nst?l/‘] 25/250/500/800 kbit/s Specified by inverter's function code 032.
it/s

Maximum cable length | See Table 16.3.

Applicable profile Compliance with the following profile;

- CiIA DS 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) 20 k 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
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