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0 1 2 3 (Byte)
1 I
e
(STW) (MAV)
Il L

STW : 02=PROFIBUS #\i> ik %k - BERiE R AR, S1=EiEH ON ERET
MAV © 3 R OHz

(3) RL—THBERIES ON BERTETIZA >0 T CTW ITBERES CTW="04 TFPEAAL TL &L,

0 1 2 3 (Byte)

=R
(xzs-zxL—7) | 0 ¥ 40 00
(CTW) (MRV)

1 L
CTW : 04=KT L—LABA r—T ), TF=E&HEH ON
MRV : FiBiES 4000h (BLREIES=F03(H2))

LROBRERMT, A N—SNBEREWHET, AN— FORELETREDOELYTY,

0 1 2 3 (Byte)
1 i
r(L-x L—T—TR4) 02 37 o o
(STH) (HAV)
1 |

STW : 02=PROF IBUS » > IR % - BEstewHZ, 37-EiniKiE
WAV : W h iR iR

(4) EEEELETHHEEE, CTW="04 7F—"04 TE"E LTLFZELY,

0 1 2 3 (Byte)

25
(xzs-zL-7) | 04 TE 40 00
(CTW) (MRV)

1 L
CTW : 04=AT L—LABA F—T ), TE=&EEHES OFF
MRV : REHES 4000h (REERIES=F03 (Ha))

EROERERIF, 1 N—EDFE FLELET. AH—FOBERITROEEYTY,

0 ] 2 3 (Byte)
! T
S
Ig:z L—J->TRXRA) 02 33/31 *k *%
(STW) (MAV)
: L

STW : 02=PROFIBUS »i> ik $k - BIRiEHHR), 33=RuEP/31=BIxiEH ON EFBE T (F1LFD)
WAV : W h iR SR

12



(6) BUEET H5HE(E, CTW="04 TRPEAALET, CCT, L LLFESEDHHAIE CTW="0C P& LET,
TORITIE, FERIERT, FIKEIC 2000h (=30Hz) ZERFE L TLVET,

0 1 2 3 (Byte)

E-

x25-z2L—7) [ O T 20 00

(CTW) (MRV)
L L

CTW : 0C=KR7T L—LRAEA r— /L&, TF=&xiEs ON
MRV : JEiR#¥E< 2000h (/E:K %k Hz=F03 x 2000h/4000h)

LEROERERF, A oN—EABETEGRIBLES . TOFIE, HETEREINELLLEDLETYT,

0 1 2 3 (Byte)
! 1
e
gz | 02 3 E0 00
(STW) (MAV)
L L

STW : 02=PROF IBUS i > IR % - EEate 5HR), 37-E4nikiE
MAV @ 18 iK% %k E000h (2000h 0 2 M#ERFREE) (K%L Hz=F03 x (-2000h) /4000h)

(6) MRV ICEDIEZEANT 5 & THHEIIFRETT . TOHITIE 2000h D 2 DF#HFTH S E000h ZA AL TLY
FY,

0 1 2 3 (Byte)

=R

(RRE—ZL—7) 04 L EO 00

(CTW) (MRV)
! !

CTW : 04=KT L—LAEA F—I I, TF=Eéiss ON
MRV : JEli ##E <5 EO0Oh (-2000h) (J&)iE %k Hz=F03 x (-2000h) /4000h)

LEROERER, A oN—SABETEGHRIBLES . TOFIE, EEIELLLEDEETT,
0 1 2 3 (Byte)

o=

RL—7T-zz5) | 02 3 E0 00

(STW) (MAV)
] )

STW : 02=PROF IBUS /5> IR % - BEate5H%), 37-EimiKAE
MAV : tH 0 fE R4 E000h  (J)iK: %k Hz=FO03 x (-2000h) /4000h)

MHEL MYy THRE LB Y v TRRERMBEE, CTW="0480" ZANT DL MY v THRRBREINET, ~Y)
v IO S NT- 5, CTW="0400"& L TL 2Ly, (CTW O bytel dF L bit A+ v TRIRE Y FTT.)

0 1 2 3 (Byte)

=R

(RRE—ZL—T) 04 80 10 00

(cTw) (MRV)
! !

CTW : 04=K T L—LRBA *—TIL, 80=k1 v FTRERER
MRV : [EE%k$545 1000h (& iK%k Hz=F03 x 1000h/4000h)

MUY TRBRTSE, BRNEROKEICRYET, BREETSHEEF FIRQITR2TLESEL,

0 1 2 3 (Byte)
1 1
Cv—g—am | © 40 00 00
(STW) (MAV)
L L

STW : 02=PROF IBUS /5> IR % - BEate5H%), 37-EimiKaE
MAV : 71 fE] %% 0000h



% 9E PROFIBUS 707 7 A L DEHAEREA
A H— K1 PROFIBUS hRASRE LI=E—4 2> FA—LAD TE T 7 A LTH% PROFIdrive V2 4 H— kL

TWEYT., XETIL,

9.1 #HK— 9% PPO DELHA

C O PROFIdrive 7R 7 7 A JLICDWWTERBALE T,

PROFIdriveTl&, PPO(Parameter Process—data Object) EFEIENZT—2 T74—< v FEEHEELTLET,
AA— FHYR— b BPPOIE K1 3I2RT 458 TT . PPO TypeD:ERIEA 2/ — 4 B0 — Fo30 THREL
TLEEW (R7), BPPODYE#IE & 8IZ, PPODBRERICOVTOFRBAIFRIBLIUV ER10ITRLET,

PCV PCD
CTW MRV
PCA IND PVA STW WAV PCD1 | PCD2 | PCD3 | PCD4 |
1 2 3 4 5 6 (word)
PPO Typel
1 2 3 4 5 6 i 8 9 10
PPO Type2
1 2 (word)
PPO Type3
1 2 3 4 5 6
PPO Type4
B13 H$KR—rFBHPPODT+—Ty b
K7 A N—FHEED— K 030 2k % PPO Type :#iR
030 PPO 55
0, 1, 6~255 | PPO Typel TIHE AR CO PPO Type
2, 5 PPO Type2
3 PPO Type3
4 PPO Type4

T 7 UN—BHEED— F 030 ERERE, 1 UN—FIREERBREEZLHIS, A 0NA—520
—  BREBBRALTESL,

%8 % PPO Type D4

PPO =y

PPO Typel RN T —< v L. BEIES/ BERET =4 & & RNES/ B NRR
HEZARICMAT, A VN\—42BEEI— FOBERNLET I EANAEETT,

PPO TypeZ ETOBREBRELE A —< v I, BhiEa/REET=4, ARRESTE
=8, AUN— AT — FOBERT St X, BHIIEME LT 4 BED A
UR— AR — ROEEHT V£ A AARETT .

PPO Type3 BEES/RET =4 LAREES/ T CRE LYo T B T+ —<
v kT,

PPO Typed BhES/RET=4, RREIES/ T4 CSRI-EIN Lz 4BB01 >
NS — FOEEMT 7 £ AR T+ —T v FTT,

14

(word)

(word)



®9 PPONOBERMDEHA

EES B
PCD PROFIBUSDP ¥ X &7 L #E T — 2 BIEZEIT S MBI TY . BiiE R/ ERREE=2, B
REES/HNRRBE=2A%BELET, Ff=, PPO Type2 £L U Typed TIF,
BEOA oN—5S#Ee0— FEBRFITT, BRERAH/E=FTDHEELYR—FLT
WET. (BlrH, HFEHLTELZN4EBEET)

PCV INTGA—H (A N\—AEEO— K, PROFldrive EIH/NT A —4) ~DERMLET
JERAETSHEETT, JOMEBEIEPPO Typel H & U Type2 AHR— kL TLET,

£10 PCVEL PCDHOEERDRA

EES B
PCD CTW/STH | =k CTh: Oo FO—LT—F, YA Ah oGRS EALET .
RS STW: RF—RRT—FK, 41 UN—42DEBERERETT,
MRV/MAV R MRV: BEE K. 2= EKREF03 & 4000 (Hex) & 2EIE THEE.
%= MAV: HAOEKS. = EEE F03 & 4000 (Hex) & ¥ 2 EIE TIHE,
PCD1 R o0 CEIF LIz N\— 42 gea— FEZAALET,
%53 048 TEIF LI=A/ v\— 3o — FZ2EHE-_FLET,
PCD2 ET ol TEIF LA o\ — 5 1gRED— FEERAHLET,
%= 049 TR LIz N\— 2o — FEEBE_4LET,
PCD3 R 042 CEIf LizA N\— 2 gea— FEZAALET,
%53 050 TEFLT=A/ v\— 43 Eea— FZ2EBE-_S2LET,
PCD4 ET 043 TEIF ULi=A o\ — 5 1BRED— FEERAHLET,
%= 051 TR LIzA v\— 2o — FEEBE_4LET,
PCV PCA E3 NS A—5 ({1 — 5 1EEET— F& & U PROFIBUS /85 £ — %)
DIFEE, TDNFTA—RIZHLTT IV ERAZE Gl L/EAH
%) OREFLET,
%] BEININSA—F LTI RRERERELET,
IND ZR-BE BHIRNRSA—EDA T VI RIBEICEALET, -, 11\
—AEEa— FOBSEEICERALEST .
PVA ZR-BE INTA—EDEAAE/FRELEFRRLET,

040~043, 048~051 [CDLNTDFMITAE 9.2(4) PCDI~PCD4) #SHBL T FZELN,

Evk ZERILPROFIBUS DP R RAMBAH— FADT—A#EE, [HEIFAD— K5 PROFIBUS DP 72X 4
~DT—IREEEEKRLET,



http://www.efesotomasyon.com/html/fuji/fuji.html

9.2 PCD dE%EA
PCD (% PROFUBUS DP YR % & AN — FRITERT—2 &L YRY ¥ 388 TY . ELiES/EGKEE=42, B
BEES/ARRE=4BLYE, BB 4BEOS oN— 2 BEI—FIIHT2ERT I ERETS
PCD1~4 DFEEM5HEY FY,

1 CW@E>yra—ILT—FR)

PROFIBUS DP Y R 25 A /N\—A [TBERIER

157 — FHEETY,

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 (bit)
0 0 0 o | Bl PCD o | ALM | E&%E | Ramp | Ramp | jE&x | ON3/ | ON2/ | ON/
HE| BH RST | &%h BEEE| A%h | wT#E | OFF3 | OFF2 | OFF
£11 CWODEw +ERBA
bit False (0) True (1)
0| ON/OFF BERlE S OFF Biniae ON
1 ON2/0FF2 71— UE1EiES (0FF2) EERIES ON £ {HETE T ERZD 1 (ON2)
2 ON3/0FF3 *%EE; — K H56 MIEERFFEIC & SIS | EERIES ON E{RT T ERZ D 2 (ON3)
EERATRE A 2 n—4 H HER A U N—53 EELATRE
Ramp H%h HAREKES 0 EE SUITzxrL—4 (MEER) BHES
Ramp SyITzxrL—4 (MEER) 7Y— hNiEaE 7 1) — IREEFRBRIE S
FEEE X, BARKRHBIEZ OB EADETEAE
6 BEA (=3 ONEw &
7 ALM RST To53—LYty FLEW To5—LYUtEyv bk (v bk, EEES
ON #EfERTET OKREEICARY £9)
10 PCD &H%h PCD &% (CTW+MRV) D A HEER PCD &% (CTW+MRV) DA HE®h
11 | &AM EEzAM HER A M

@ BEOEAKRICENTIE, bitl~6HLUbit10 (FEE 1 TRBELVEREDNET,

=3

3

PROFIdrive 7O 77 A JLITIREBB S ETHIFETVET . #o THRISEGZHERE NN LTHA 2

—SIEBELEFA, 1 UN—FEBESEHHITIEPROFIdrive TA T 7 1 LOREEBFHI<
PELY, LOBANEREICH - ETEEIETE N T IRENHY S KEFROETHAT S STW
(RT—BRT—F) THIKAEETY,
PROFIdr iveDIREEBBBEMICDNTIE, ROE TQ)SWRT—E2RT—R) ] BLU H14E8H8L

TLESY,

KEBBICLIBBLHEIFCBRELGNEWVWS AL, FAEOES8E 1 VN\—2 £ BHT HHEF
IE] TEHREALTLASARICHSTIEVWTHESDY £E A,



@) SWART—=2RT—F)
A UN—OBEREEZE=-2T 57— FEETT,
STWIZPROF IdriveDIRIEBR R LET, KEEBICOLTIE, B14EBBLTIEEL,

(bit)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
e -
o |0 [0 o] o frr|mfre] o | omne e el o
£12 SIWODEw hEREA

bit False (0) True (1)

0 ON #{%5E BEnfa e ON EfRs 7 IRE BEna e ON &5 1 IRE

1 B RS | EERERRT TIRE EEREfESE TIKRE

2 EERIKAE EEL A REIK A EERH

3 ALM A nN—4 k) y TRl A IN—8 K)yTrh

4 ON2/0FF2 CTW®d ON2 E v k=0 (0FF2) CTW® ON2 £ k=1 (ON2)

5 ON3/0FF3 CTW > ON3 E v +=0 (OFF3) CTW @ ON3 E - k=1 (ON3)

6 ON 2.1k EERiE S ON E{FT TIKE EERIE S ON EfE KT TIKE
(bitd #HERERLTI-H D) bit *DHERIELI-L D)

8 FAR HERIRBICKREE HERRBICEE

9 R/L PROF IBUS > D R #IE S - Béxts PROF [BUSDP /5 M &K #IES - BEiES
SHHICES WFhrs B

10 | FDT HARLEEA, 1 2N\ —SHaE0— HABREA, 4 o\ —42 g0 —F
FE3 CHREL-AREXETHD. E31 CHELZARHULTH D,




LUFIZPROFIdriveDREEBBRZEZRLET (R 1 4),

A VvN—2 OERNE®IT ST : BIIERONERR] HhoaEY, IBRCWObitiEEETS5 2T, (8218
ERIERONEE(RST] — TS3EEREfRT) ~EBL, IS4 EixikRE) (TEBLIRET, 4 oN\—2EiRiKE
EHYET, S4DRENS, BEIEFEOFFS 5L [S5BERIER0FF) [SBBL, E—42F1L%ES2 $ 5 LS
IZBBLET.

T B 14T, SRACHELDOHCTNDbit4~6 FLUbItI0 FERE1ELTVET., ChiodbitfE
M1 THNEREEBNELLTH, A VAR (EEEHRELELY FEA,

A 23— 2 ERON

75—_L\')t‘yi~
S EE?E%ON (CTW: bit7=0—1—0) EROBRET
R My TSEE
STW:xxxx xxxx x1xx x000 i
OFF and ON2 and ON3 kYT

(CTW: xxxx x1xx x111 x110)

OFF2 or OFF3
(CTW: bit2=0 or bit3=0)

$2: \@dngSON
5

JC

STW:xxxx xxxx xxxx 1000

STW:xxxx xxxx xOxx x001 OFF

(CTW: xxxx x1xx x111 x110)

ON
(CTW: xxxx xTxx x111 x111) OFF2 or OFF3
(CTW: bit2=0 or bit3=0)
E—4EFILRE E—AELHRE
_or or
FEERATAE=0 TEERRTEE=0
S3: Eﬁﬁﬁ% (CTW: xxxx x1xx x111 0110) (CTW: xxxx x1xx x111 001x)
or
OFF2A(7Y—345%) OFF2(ZU—35 4%
STW: xxxx xxxx xOxx x011 (CTW: xxxx x1xx x111 1101) (CTW: xxxx xTxx x111 110x)
BER R RE=1 EERTTHE=0 OFF2(71—S4E4)
(CTW: xxxx xIxx x111 1111) (CTW: xxxx xIxx x111 0111) (CTW: xxxx x1xx x111 1100)

S4 : Bz
ON
STH= 00 xox x0xx x111 (CTW: sxoxx xIxx x111 1111)
oFF 85 : SEER{EHOFF
(CTW: xxxx x1xx x111 1110)
= p
OFF3 ZE
(CTW: xxxx xTxx x111 1010) 1. bitDREERIELSDELK
\ 0 : False
OFF3 REEFLS : B;g? t care
(CTW: xxxx x1xx @1_)/
2. CTWObitIREED THRERIE, IKAEER
STW: xxxx xxxx xOxx x011 D) AELBDItERT,

R 14 PROFIdrive iKEEEFBR



(3) MRV (53 JB iR £%) /MAV (M 1 Bl %0
BRBEHE/E=29 57— FEETY,

MRV: %7€ IR, PROFIBUS DP YR AMB A vN—S DRERBERELET.
MAV: AR, 41 oN— 2 OREOHNEARBELELES .

#*(2, HZERKRHFO3 (Hz) % 4000 hex) & LI-ZADEETRELTVET . BEKXEIUTOEY TY,

B (H) o o b 1 MRV or MAV
Hia — 03 (i) < 000 (hex) BB LN iR (Ha) = D — KO3 (H2) x5 v P

TOL BOMIE2 ORHRRE LY FT . HENHE NV HARER) FAOEE L THASAET,
WY (REREH) CAOEERETHE, EEEELTH, BEAFGHECEY T,

MRV or MAV =

(4)PCD1~PCD4

PPO Type2 S & U Typed DHMNHHR— L LTNDT— REET, FRNZEMTIF LIza4 o\—4#FEa—FIC

WMLT, BHEAH/E-AHNTEETT . ZRAH/EZF TEAETNERIZ 4BET DOMEED— OB

MNEEETT,

T Bt Uiz N\ — 20— FOEAH/E=_ 2 ShBEE, #aEa—RFTE&ITA 2N —4 TR
EENtzT+—< v MIHFE>TLET,

L Ao R—2EEa— FOZNEFADO T4+ —< v MIZDTIE, [RS48S BIEL—H—XT =27
(MHT271) ) DEBE 5.2 T—2 74— v b] ZBBLTTFEL,

HBEa— FOEFIFIE, 4 2/ —F B0 — Kod0~043 5 & Vo48~051 TITLVET (R 13), £, 040~
043 B & U0d8~051 o F=HEE I — FOBIHAZIZOVLTIE, RR—DD K1 4ITRLET,

#13 PODI~4(2BIFHT = DHEEI—F

PCD fHlg | #EEI— K "%
=R PCD1 040 PNU915, index1 THEIFAT  *1
(#Eea— FERAH) PCD2 041 PNU915, index2 THEIMFAT 1
PCD3 042 PNU915, index3 THEIMFAT =1
PCD4 043 PNU915, index4 THEIFAT =1
ey PCD1 048 PNU916, index! THEIMFAT  *1
(#EEa—FE=%) PCD2 049 PNU916, index2 THEIMFA =1
PCD3 050 PNU916, index3 THEIMFAT =1
PCD4 051 PNU916, index4 THEIFA  *1

*1 PNU915, PNU916 & (& PROFIdrive BB/ A—2DZETY, TNLHITDODVTOFHMIT, FED
9.3(4)PROFldrive BH/XTA—%2] #SBL TS,

O 040~043 & U 048~051 £ L1=tEE T — FOBIIHEITDOVNTIFRR—SESBLTIEEL,



A U IN—S HEED— F0od0~043 35 & Uod8~051 [Tk BHEED— FOBIfFITIE, 4470 16 EH THEED— Fi&
Al (F&14) LBBEEETHLETHTVES,

poon

HaEa— FES (1 6 ERFD)
HRED — FIERI (R 1 412K %)

®14 HeEo— FER|

15l | ERla—F HEED— F&M iRl | #ERa—F HEED— F&M
s 2 02h R - #EET—42 o 10 0Ah T a Uk
M 3 03h EZART—4 J 14 OEh T r—a VR
F 4 04h EAHEE y 15 OFh PR 1
E 5 05h I FHERE W 16 10h EZST—482
c 6 06h I AE X 17 11h T7I3—4L1
P 1 07h T2 11 z 18 12h TI3—L4L2
H 8 08h INA LARLEERE

Bl : F26 DBE F = #@ila—Fro04 “O41A”
26 = 1A (16 #xR:D)

F g 040~o043 B &V 048~051 MEFERIT, 1 VvN—RITHEERBIEE=0OIZ, 1 VN2 0OER
EEERALTESL,

T EAHDET (040~043) IZF] LHEEED — FEBEHBIT L=15E, 0o I—FOFESHA—FNELLOD
ADBERFEFAFRELGY, BYRRIRGLEHBHLES,

3 E A UN—FBIEEREEET— K S01, SO5 (EXRA—FhSIEHEE LERATY,. o TIhbEERA
#HPCDIZEMFIFLTH, A VNR—RFANEEELET, F/S06ITBILTIE, bit0d, bitl L
SO bit NEAHTEETT, bit0d, bitl AOERAATEHEINET,

A UN—2RBIEEAMEET— K S01, S05 H LU S06 [CDLNTIL, TRS485 BIEA—H—XT=a7IL
(MHT271) 1 DEESE 5.1 BEFAMEEI—F] £23BLTTSL,

20



9.3 PCV DE%EA

POVIF/INT A —B (4 N\ —2EEa—F, PROFIdriveBEH/ N5 A—4) DBEEHLTILRETSEETY,

C DFEIEIZPPO Typel &5 & UType2 MHAR— L LTLVET, POVEIDHER % K1 5(TRLET,

1 2 3 4 (word)

PCV &3 PCA IND

E15 PCVED LK

(1) PCA& & T IND
2DDMEATRT A =S DIREETVET . PCA & IND FEIUTOBREN OB Y ET,

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T T T T T T T T T T T T
PCA RC SPM PNU
| 1 | !
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T T T T T T T T T T T T T
IND SubIndex FALEEA
! | ! L ! |
RC: ERa—F/I5E3—F(&15)
SPM: FARLERA. 0EE,
PNU: TOECRT BN A—2DBEESEEE.
Sublndex: A UN—LHEE0— FOES (MEea— FRERICHKECHED £#HE. H LI,

E25IE PROFIdrive EIH/XSA—2DA VT v RABEEEIRE,

(bit)

(bit)

Evk A UN—S B0 — FOIEEIE, PNUGEIZ & SubindexBigi & > TITLVEY . PNUSESEICIE (B

_ BEO—FFERIGR 1 4)+100h) DfE%, SubindexDEBICIEHEED— FESZANLET,

D A onR—5iEa— FOIEEAE, 5l U/ EAAFEITOVTIE, AED 19.33) 4 3—2 18

A— RFEELUPROFIdrive BB/ A= ADT I ERAE] #BRLTIEEL,

%15 RCO:EHA

RC BRNE NE

0 K EREL

1 (RRE->AL—T) NS A—AEERH L

2 INT A —R{EERAFH (word)

3~5 FRALEEA

6 EEHIE/RS A -2 DEDFE L

7 ERGIE /S A —2 DEAH (BRG] word)

8 FRALEEA

9 EHE/NS A -2 DEINERBGE L
10~15 FRALEEA

0 =3 BEHEL

1 (RAL—T->TR#H) INT A—AZ{E (word) ZIEHERE LTz

2,3 FRALEEA

4 NS A—A1{E (B word) ZFIEEEELT:
5 FALEEA

6 EIERHOERLE

7 EET 5 — (PVAICIS—B2AIEHR) *1
8~15 FRLEEA

¥ IS—BSONBITDOVTIERT16FZSHMLTIEEL,
21



£16 NGA—BTFIVHERIS—HBNIS—BE—%8

RC | 25 &5 | A&
(PVA [2&7R)
7 0 FELLGVWASA—FFIRE
1 INT A —BEAHFA
2 INT A—A HTEERESN
3 #3h 73 SubIndex 55
4 INT A —A [FEEHIR TIEAR LY
" B H DS DITHFE ONF/ST A —FEBAATRAI TS —
17 Fit LI EIT AR AR
101 JoyBETIS—
102 AUNR—FRBEIS— (5~
104 NS A—REAHD busy T5—

(2) PVA

EAH/FHHE LN A—2{EETRT 27— FEETY . AHh— FTIE, PVAOTHL 1 7— KD (PCVERDEEM
LHATA4T—FE)ZERALEY,

NI A—LDERAADEZEIFE, TRAINCEAMEEANLET ., i LOBZEE, BERICZOEEICHE
HUENHEASIhET . NTA—ET7IERITTIS—AHBEE (GERC=T OK) (X, HERICC DMEEIC
IS—&FS (R16) BMHAEIFET,

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 (bit)

PVA
H)

15 14 13 12 11 10 9 8 1 6 5 4 3 2 1 0 (bit)

PVA -

[ AHE/FHELIE or T5—FS (R16)

22



(B) A4 IN—4#EEa— FE LU PROFldrive BIF/SS A —F~DT7 Y 2RAE

1. PNUEIZ & Subindex Bl T, 7O R T B/ A—2EHELET (B168MH), 1 v/\—2#EEa—F
ZIRET HHAIE, PNUIC 100 (hex) +HEBED — FFERI (R 1 4 5H), SubindexITi#gEa— F&EFS (e
— FRERIZHECES, FO1 G5 (E01"DED) ZHEELET

2. RCFEIELT, HBELI/NTA—RITRHLTDT I ERAE (BirdH,

FR15ESELESL,

3. NI A—LDERAHDIZAIT, PVABEICEAAEEANLET,

B LG E) EEELFY . RCDFHMA

&

tH L DIHEE, WERICHEE LA

=
aJl

FA—LADENRAL—THSHASINET 7V ERABEN TS —E oGS, BEBORCHNT &4 Y,
PVASEIZIC 1 6 TR TS5 —BESHHAShET,

15 12 10 8 7 0 (bit)
| | | | | I | | | |
RC
PAl 15282 ° P
| | | 1 | | |
~— —
L A UN—SHEEO— FIEER: 100 (hex) +& 1 4 DfE
PROFIdrive E&H/NS A —4: PNUEBE (X1 7)
tEe R
15 8 7 0 (bit)
| | | ] | | | ] | | | |
IND SubIndex A LALY, 00 (hex) EE
| | | | | | | | | | | |
— _J
T £ UR— AT — FIEEE WhEa— RES
PROFIdr ive E% /35 4 —4 : LTy RAES
(EEGIEY) 3EERF (&17)
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E Instruction Manual

FRENIC-Eco

PROFIBUS DP Interface Card
"OPC- F1-PDP"

ACAUTION

Thank you for purchasing our PROFIBUS DP Interface Card OPC-F1-PDP.

¢ This product is designed to connect the FRENIC-Eco series of inverters to PROFIBUS DP
Communications Network. Read through this instruction manual and be familiar with the handling
procedure for correct use.

« Improper handling blocks correct operation or causes a short life or failure.

« Deliver this manual to the end user of the product. The end user should keep this manual in a safe place
until the PROFIBUS DP Interface Card is discarded.

« For the usage of inverters, refer to the instruction manual prepared for the FRENIC-Eco series of inverters.

Fuji Electric FA Components & Systems Co., Ltd.
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Preface

Thank you for purchasing our PROFIBUS DP Interface Card OPC-F1-PDP.

Installing this card on your FRENIC-Eco allows you to connect the FRENIC-Eco to a PROFIBUS DP master node
(e.g., PC and PLC) and control it as a slave unit using run and frequency commands, and access to function
codes.

This product is certificated by a test laboratory officially approved by the PROFIBUS Organization and fully
compliant with the PROFIBUS DP-VO0 protocol.

How this manual is organized
This manual is made up of chapters 1 through 13.

Chapter 1 FEATURES
Gives an overview of the main features of the PROFIBUS DP interface card.

Chapter 2 ACCEPTANCE INSPECTION
Lists points to be checked upon delivery of the card and precautions for transportation and storage of the card.
Also this chapter presents the appearance of the card and provides information on how to obtain a GSD file.

Chapter 3 FUNCTIONS AND CONFIGURATION OF THE CARD
Provides instructions on how to use the node address switches, terminating resistor switch and status indicator
LEDs.

Chapter 4 INSTALLATION
Provides instructions and precautions for installing the card.

Chapter 5 WIRING
Provides wiring instructions around the terminal blocks on the card and the cable specifications.

Chapter 6 FUNCTION CODE SETTINGS REQUIRED FOR PROFIBUS COMMUNICATION
Describes the inverter's function codes to be set for receiving run and frequency commands via a PROFIBUS DP
master node. It also lists the related function codes.

Chapter 7 ESTABLISHING A PROFIBUS COMMUNICATIONS LINK
Guides you to establish a PROFIBUS DP communications link between the PROFIBUS DP master node and this
card (slave node).

Chapter 8 QUICK SETUP GUIDE FOR RUNNING THE INVERTER
Describes a simple profile (data format) dedicated to inverter’s run and frequency commands, taking the actual
data transaction data as an example.

Chapter 9 DETAILS OF PROFIBUS DP PROFILES
Details PROFIBUS DP profile data formats and parameters supported by this card. Furthermore, this chapter
describes how the master node accesses inverter’s function codes.

Chapter 10 INVERTER REACTION TO PROFIBUS COMMUNICATIONS ERRORS
Describes on how the inverter operates if a PROFIBUS communications error occurs.

Chapter 11 ALARM CODE LIST
Lists and explains inverter’s alarm codes.

Chapter 12 TROUBLESHOOTING
Provides troubleshooting instructions for certain problems, e.g., when the inverter does not operate as ordered or
when an alarm condition has been recognized.

Chapter 13 SPECIFICATIONS
Lists the general specifications and communications specifications.



Icons
The following icons are used throughout this manual.

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

accidents.

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

This icon indicates a reference to more detailed information.
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Chapter 1 FEATURES

The PROFIBUS DP interface card has the following features:

- PROFIBUS version: DP-VO

- Transmission speed: 9.6 Kbps to 12 Mbps

- Maximum network cable length per segment: 100 m (12 Mbps) to 1200 m (9.6 Kbps)
- Profile: PROFIdrive V2

- Able to read and write all function codes supported in FRENIC-Eco

Chapter 2 ACCEPTANCE INSPECTION

Unpack the package and check that:

(1) A PROFIBUS DP interface card is contained in the package.
(2) The card has not been damaged during transportation--no defective electronic devices, dents, or warp.
(3) The model name "OPC-F1-PDP" is printed on the card. (See Figure 1.)

If you suspect the product is not working properly or if you have any questions about your product, contact your
Fuji Electric representative.

This card is applicable to all FRENIC-Eco series of inverters and all software versions.

IMPORTANT

A GSD file, which is required for registering the PROFIBUS DP interface card to the PROFIBUS master node,
does not come with the card. It is available as a free download from our website at:
http://web1.fujielectric.co.jp/Kiki-Info-EN/User/index.html

(Fuji Electric FA Components & Systems Co., Ltd. Technical Information site)

Before downloading, you are requested to register as a member (free of charge).
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Chapter 3 FUNCTIONS AND CONFIGURATION OF THE CARD

3.1 Status Indicator LEDs

This interface card has four status indicator LEDs shown in Figure 3. They indicate the operation status of the card
as listed in Table 1.

LT

LI LI L]
PHR[ERROAL [0FFL)

Figure 3 Status Indicator LEDs

Table 1 LED Indications and Operation Status

Name Color Meaning Note
Lights in green Normal -
Blinks in green Self-d|agnos'g|c test running or initialization in | This test takes approx. 0.5
PWR progress during powering on sequence second.
Blinks in red PROFIBUS communications error The inverter shows £~ 5. *1
. . Hardware error ; c_L
Lights in red (Card not properly installed or card faulty) The inverter shows &~5.
Blinks in red Wrong configuration of PROFIBUS protocol
(Discrepancy between PPO type defined by the | ___
inverter's function code 030 and the one defined
ERR in the PROFIBUS master node)*2
Wrong configuration of PROFIBUS protocol - -
9 'qurat ) P The inverter shows ~~5. *1
(The node address is set to 126 or greater.)
Online
ONL Lights in green (The card communicates normally on the -
PROFIBUS network.)
OFF Not online ---
ffli
Lights in red Offline ) -
OFFL (The card is not connected to PROFIBUS)
OFF Not offline ---

*1 Configuration for ignoring £~ is possible. For details, refer to Chapter 10, "INVERTER REACTION TO PROFIBUS

COMMUNICATIONS ERRORS."

*2 PPO (Parameter Process-data Object) type defined in this card should be consistent with that in the PROFIBUS DP
master node. To define the PPO type in this card, use the inverter's function code 030; to define that in the master node,
use a configuration tool designed for the master node.

For defining the PPO type in the master node, refer to the documentation of the master node.

For details about the PPO type, see Chapter 9, "DETAILS OF PROFIBUS PROFILES." For details about
the function code 030, see Chapter 6 "FUNCTION CODE SETTINGS REQUIRED FOR PROFIBUS
COMMUNICATION."




3.2 Node Address Switches

The node address switches (SW1 and SW2) on the interface card are rotary ones that are used to specify the
PROFIBUS DP communications network node address (station address) of the card. The setting range is from 0
to 99 in decimal. The SW1 specifies a 10s digit of the node address and the SW2, a 1s digit.

The node address can also be specified with the inverter's function code 031. The setting range is from 0 to 125 in
decimal. Note that validating the node address specified with the function code 031 requires setting the node
address switches to "00."

Example 1: Setting the node address 27 using the node address switches

Swi Sw2 1. When the inverter is powered OFF:
nnn 0nan Set SW1to"2."

Set SW2to "7."
@ 2. Turn the inverter power ON.
. The setting procedure is completed.
o oo U070
Figure 4 Node Address Setting Example 1

Example 2: Setting the node address 125 using the function code 031

Swi1 SW2 1. When the inverter is powered OFF:
O 1 O 1 Set both the SW1 and SW2 to "0."

2. Turn the inverter power ON and set the
function code 031 data to "125."
3. Turn the inverter power OFF and ON.

Touo 001

The setting procedure is completed.
Figure 5 Node Address Setting Example 2
@' 1. The node address switches should be accessed with all the inverter power (including the auxiliary

power) being OFF. Setting these switches with the inverter power being ON requires turning the
power OFF and ON to validate the new setting.

2. To validate the node address setting using the function code 031, restart the inverter.

3. Setting the function code 031 data to "126" or greater will cause a data setting error. The ERR LED
on the card blinks in red and the inverter issues the alarm code ~~5.

3.3 Terminating Resistor Switch

The PROFIBUS DP communications network requires insertion of line terminating resistors at its end. When the
card is mounted in the inverter at the end of the network, turn this switch ON to insert the terminating resistor. No
external terminating resistor is required.

L1 [

OFF: No insertion of terminating resistor ON: Insertion of terminating resistor

Figure 6 Terminating Resistor Switch

3.4 Terminal Board

This card provides two terminal blocks, one for the PROFIBUS communications and another for grounding
(earthing).
L) For wiring of the terminal blocks, refer to Chapter 5 "WIRING."

3.5 Setting the Transmission Speed (Baud rate)

No transmission speed setting is required on the interface card (slave). Setting the transmission speed in the
PROFIBUS DP network master node automatically configures the transmission speed of this card.



Chapter 4 INSTALLATION

AWARNING

Turn the power OFF and wait for at least five minutes for inverters of 30 kW or below, or ten minutes for inverters
of 37 kW or above, before starting installation. Further, check that the LED monitor and charge lamp are unlit,
and check the DC link circuit voltage between the P (+) and N (-) terminals to be lower than 25 VDC.

Otherwise, electric shock could occur.

ACAUTION

Do not touch any metallic part of the connector for the main unit (CN1) or any electronic component. Otherwise,
electronic components may be damaged by static electricity charged in your body. Also, the stain or adhesion of
sweat or dust may adversely affect the contact reliability of the connector in the long run.

An accident could occur.

(1) Remove the covers from the inverter to expose the control printed circuit (Figure 7).
L For the removal instructions, refer to the FRENIC-Eco Instruction Manual (INR-SI47-1059-E), Chapter 2,
Section 2.3 "Wiring." (For inverters of 37 kW or above, also open the keypad enclosure.)
(2) Insert four spacers and connector CN1 on the back of the OPC-F1-PDP (Figure 2) into the four spacer holes
and Port A (CN4) on the inverter's control printed circuit board (PCB) (Figure 8), respectively.
@ Make sure, visually, that the spacers and CN1 are firmly inserted (Figure 9).

(3) Install the wires for the OPC-F1-PDP.

[ For wiring instructions, see Chapter 5 "WIRING.".

=

(4

=

Put the covers back to their original positions.
L For the installation instructions, refer to the FRENIC-Eco Instruction Manual (INR-SI47-1059-E),
Chapter 2, Section 2.3 "Wiring." (For inverters of 37 kW or above, also close the keypad enclosure.)

4 spacer holes Control PCB

4 spacers

Make sure that
there is no gap
between control
PCB and spacers.

PROFIBUS DP interface card, CN1

OPC-F1-PDP

Figure 7 FRN7.5F1S-2J to Figure 8 Mounting the Card Figure 9 Mounting Completed
FRN15F1S-2]
(example)



Chapter 5 WIRING

(1) Use a shielded twist pair cable that complies with the PROFIBUS specifications.
Tip ~ The recommended cable is 6XV1 830-0EH10 manufactured by Siemens AG.

L) For details about wiring for PROFIBUS, refer to the "Installation Guideline for PROFIBUS DP/FMS" and
"Handbook PROFIBUS Installation Guideline" published by the PROFIBUS Organization. It can be
downloaded for free from the PROFIBUS Organization's website at:

http://www.profibus.com/pall/meta/downloads/

(2) Wiring to the PROFIBUS terminal block (TERM1)
The terminal block uses a 6-pin connector shown in Figure 10. Table 2 shows the pin assignment.
The applicable connector is "MSTB1.5/6-STF-3.81" manufactured by Phoenix Contact Inc.

Before connecting the PROFIBUS cable to the terminal block, strip the cable wire end and twist the core and
shield wires. Figure 11 shows the recommended wire strip length. Table 3 lists the recommended tightening torque
of the terminal screws and the wire size.

Table 2 Pin Assignment on TERM1

Pin

[P Assignment Description

1 2 3 45 6
1 +5V BUS Not used.

2 GND BUS Not used.
. — D ‘
3 A-Line Terminal for the negative (-) line of — h:lj Uj lj:E t;ﬂ [ﬂ h:ﬂ
PROFIBUS cable (green wire)

%)

Terminal for the positive (+) line of

PROFIBUS cable (red wire) Figure 10 g;’g}:elggr; '(I)'(fe:rr:i‘nal Block

4 B-Line

5 Shield * Terminal for connecting the cable shield

Data transmission control for the
6 RTS repeater
(direction control)

* The Shield terminal on the TERM1 and Ground terminal(s) on the TERM2 are connected internally.

Approx.

5.5 mm

Cable wire

Figure 11 Recommended Strip Length of the PROFIBUS Cable Wire End for Terminal Connection

Table 3 Recommended Tightening Torque of the Terminal Screws and
Wire Size for the PROFIBUS Terminal Block

Terminal Screw Size Tightening Torque Wire Size

M2 0.22t0 0.25 N-m AWG28 to AWG16 (0.14 to 1.5 mm?)

Note- Keep the PROFIBUS cable away from the main power supply wires of the inverter and the motor power
cable and other devices as far as possible.
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(3) Wiring to the ground terminal block (TERM2)

Using a wire, connect either one of the two ground terminals* on the TERM2 to the grounding terminal (&¥G) on
the inverter. (*These two terminals on the TERM2 are internally connected.)

Figure 12 shows the recommended wire end strip length for the card connector. Table 4 shows the recommended
tightening torque of the terminal screws and its tightening torque, and the wire size.

Approx.
Grounding wire 6.0 mm

Figure 12 Recommended Strip Length of the Grounding Wire

Table 4 Recommended Tightening Torque of the Terminal Screws and
Wire Size for the Ground Terminal Block (TERM2)

Terminal screw size Tightening torque Wire size

M3 0.5t0 0.6 N-m AWGL17 to AWG16 (1.0 to 1.5 mm?)

Note- To keep noise immunity high, be sure to connect a grounding wire to the terminal block.

@' The ground terminal block TERM2 is marked with [ by its side. "E" signifies earth (ground).

The ground terminal(s) on the TERM2 and the Shield terminal on the TERM1 are connected internally,
so this connection grounds the shield of the PROFIBUS cable if the inverter is grounded.

(4) Switching the terminating resistor ON/OFF

When the cards are mounted on the inverters at both ends of network, turn the SW3 ON to insert the terminating
resistors.

L For details, refer to Chapter 3, Section 3.3 "Terminating Resistor Switch.”



Chapter 6 FUNCTION CODE SETTINGS REQUIRED FOR PROFIBUS
COMMUNICATION

To perform data transmission between the inverter equipped with this card and the PROFIBUS DP master node,

configure the function codes listed in Table 5.

Tables 5 and 6 list inverter's function codes related to PROFIBUS DP communication. Configure those function

codes if necessary.

L) For details about function codes, refer to the FRENIC-Eco Instruction Manual (INR-S147-1059-E), Chapter 5
"FUNCTION CODES" and RS-485 Communication User's Manual (MEH448), Chapter 5, Section 5.2 "Data

Formats."
Table 5 Inverter's Function Code Settings Related to PROFIBUS Communications
. Factory
FUREH: Description default Function code data Remarks
codes :
setting
030 *1 | Select PPO type (data 0 Available data is: The selected PPO type
format) 0, 1, 6 to 255; PPO type 1 should be consistent
2'and 5: PPO type 2 with that of the master
3 PPO type 3 node.
4: PPO type 4
y98 *2 | Select run/frequency 0 Available data is: If there is no special
command source Frequency Run g;g?éi]ftlg\giln)éo;és s
command command is recommended.
0 Inverter Inverter
1 PROFIBUS Inverter
2 Inverter PROFIBUS
3 PROFIBUS PROFIBUS

*1 After setting up the function code 030, turn the inverter power OFF and ON to validate the new setting.
For details about the function code 030, refer to Chapter 9 "DETAILS OF PROFIBUS PROFILES."

*2 In addition to y98, the FRENIC-Eco has other function codes related to the run/frequency command source. Setting up those
codes realizes more precise selection of the command sources. For details, refer to the descriptions of H30 and y98 in the
FRENIC-Eco Instruction Manual (INR-S147-1059-E), Chapter 5 "FUNCTION CODES."

Table 6 Other Related Function Codes

q Factory q A
Fgggggn Description default Functlor:acl$dee Sy Remarks
setting 9
027 *1 | Select the inverter’s operation mode to | O 0to 15
apply when a PROFIBUS
communications error occurs.
028 *1 | Set the operation timer to apply whena | 0.0 s 0.0st060.0s
PROFIBUS communications error
occurs.
031 +2 | Set the PROFIBUS network node 0 0to 255 Valid only when both
address. (Setting range: 0 to SW1 and SW2 are set to
125) "00." Setting 126 or
greater causes an error,
flashing the ERR LED
and issuing an £~ 5.
040 to 043 | Assign the function code writing data 0 0000 to FFFF (hex) Valid only when PPO
+3 | cyclically. (No type 2 or 4 is selected.
assignment)
048 to 051 | Assign the function code reading data | O 0000 to FFFF (hex)
*3 | cyclically. (No
assignment)
W90 Show the software version of the Depends on | --- 4-digit decimal
PRQFIBUS interface card on the LED | the card (Only for monitoring) | If the version is V.1.23,
monitor. the LED shows "0123."

*1 For details about function codes 027 and 028, refer to Chapter 10 "INVERTER REACTION TO PROFIBUS COMMUNICATIONS
ERRORS."

*2 For details about the function code 031, refer to Chapter 3, Section 3.2 "Node Address Switches."

*3 For details about function codes 040 to 043 and 048 to 051, refer to Chapter 9, Section 9.2 (4) "PCD1 to PCD4."



Chapter 7 ESTABLISHING A PROFIBUS COMMUNICATIONS LINK

This chapter guides you to establish a PROFIBUS DP communications link between the PROFIBUS DP master
node and this card (slave node).
Follow the steps below.

Step 1 Configuring the PROFIBUS DP master node equipment
Step 2 Configuring this card and inverter's function codes
Step 3 Powering ON the inverter and initiating the PROFIBUS data transaction

Each of the above steps is detailed below.

Step 1 Configuring the PROFIBUS DP master node equipment

Step 1.1: Specify the master node address (station address) and baud rate.

Step 1.2: Register this card to the master node using the GSD file prepared for the card.

Step 1.3: Choose a PPO type (data format) to be applied to the registered card, from PPO type 1 to PPO type 4.

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

[ For details about PPO types, refer to Chapter 9 "DETAILS OF PROFIBUS DP PROFILES."

IMPORTANT

A GSD file, which is required for registering the PROFIBUS DP interface card to the PROFIBUS master node,
does not come with the card. It is available as a free download from our website at:

http://web1 fujielectric.co.jp/Kiki-Info-EN/User/index.html

(Fuji Electric FA Components & Systems Co., Ltd. Technical Information site)

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

Step 2 Configuring this card and inverter’s function codes

Step 2.1: Specify the node address that must be identical with the card address registered to the master node.

Step 2.2: Set up the data of inverter function codes 027 and 028, if needed.
Step 2.3: Choose a PPO type from PPO type 1 to PPO type 4, using the inverter’s function code 030.

The PPO type must be identical with the one selected for the master node. After changing the data of
the function code 030, be sure to turn the inverter power OFF and ON.

L) For details about function codes 027 and 028, refer to Chapter 10 "INVERTER REACTION TO PROFIBUS
COMMUNICATIONS ERRORS."

Step 3 Powering ON the inverter and initiating the PROFIBUS data transaction

When the inverter equipped with this card and the PROFIBUS DP master node are correctly set up, turning the
inverter OFF and ON automatically establishes a PROFIBUS communications link, enabling the data transaction
between them. The PWR and ONL LEDs on the card light in green.

Send run and frequency commands from the master to this card.

For specific data formats and data transaction, refer to Chapter 8 "QUICK SETUP GUIDE FOR RUNNING
THE INVERTER" and Chapter 9 "DETAILS OF PROFIBUS DP PROFILES."

L For the wiring, refer to Chapter 5 "WIRING."

10
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Chapter 8 QUICK SETUP GUIDE FOR RUNNING THE INVERTER

This chapter provides a quick setup guide for running the inverter from a PROFIBUS DP master node according to
the simplest data format (PPO type 3), taking an operation example. PPO type 3 is a simple format dedicated to
inverter’s run and frequency commands.

The description of PPO type 3 in this chapter can apply to other PPO types, except the format

Tip assignment maps.

] To simplify the description, this chapter confines the description to running of an inverter. For more
information, refer to Chapter 9 "DETAILS OF PROFIBUS DP PROFILES."

8.1 Before Proceeding to Data Exchange

(1) Atthe PROFIBUS DP master node, select PPO type 3 for this interface card.
3 For the setting procedure of PPO types at the PROFIBUS DP master node, refer to the user's manual of
your master node equipment.
(2) Set function codes of your inverter as follows.
F03 = 60 (Maximum frequency in Hz), y98 = 3 (Validate frequency and run commands from PROFIBUS), and
030 = 3 (Select PPO type 3)
Also set the data of function codes 027 and 028, if needed.
After settings are completed, turn the inverter power OFF and ON to validate the new settings.

L) For details about function codes 027 and 028, refer to Chapter 10 "INVERTER REACTION TO
PROFIBUS COMMUNICATIONS ERRORS."

8.2 Data Transaction Examples in Running an Inverter

Before providing data transaction examples, this section shows the data frame formats of PPO type 3. The
following descriptions are based on these formats.
(Byte) 0 1 2 3
1 1
CTW MRV
Il L
CTW: Control word (2 bytes) that sends a run command. The LSB determines ON/OFF of the run
command.
MRV: Sends a frequency command that is expressed relative to the maximum frequency (defined by
FO03 in Hz) being assumed as 4000hex.
(Byte) 0 1 2 3
I |

Request
(Master — Slave)

Response

(Salve — Master) STW MAV

| |

STW: Status word (2 bytes) that sends the running status of the inverter to be monitored at the master
node.

MAV: Sends the current output frequency of the inverter to be monitored at the master node, which is
expressed relative to the maximum frequency (defined by FO3 in Hz) being assumed as
4000hex.

Given below is a PROFIBUS DP communication sample in which the master node runs the inverter in the forward
direction in 60 Hz.

(1) Turning the inverter power ON initiates PROFIBUS DP communication. Immediately after the power is ON,
the data in the request/response frames is as follows.

(Byte) 0 1 2 3
1 1
Request 00 00 00 00
(Master — Slave) cTW MRV
1 |
(Byte) 0 1 2 3
1 1
Response 02 40 00 00
(Salve — Master) sTW MAV
| |

STW: Data 02 indicates that frequency and run commands from PROFIBUS are enabled. Data 40
indicates that the inverter is not ready to turn a run command ON.
MAV: Data 0000 means that the current output frequency is 0 Hz.

11



(2) Instep (1), the inverter is not ready to turn a run command ON as shown in STW.
First, enter the request data "04 7E" to CTW, to make the inverter ready to turn a run command ON. In the
example below, the frequency command 60 Hz (maximum frequency being assumed as 4000hex) is entered
to MRV at the same time.

(Byte)

0

1

2

3

Request
(Master — Slave)

04

cTw
L

7E

40

MRV
I

00

CTW: Data 04 enables the contents in this frame. Data 7E requests the inverter to get ready to turn a

run command ON.

MRV: The frequency command is 4000hex (= Maximum frequency defined by FO3 in Hz).

(Byte)

0

1

2

In response to the above request, this interface card returns the following response to the master node.

3

Response
(Salve — Master)

02

STW
]

31

00

MAV
1

00

STW: Data 02 indicates that frequency and run commands from PROFIBUS are enabled. Data 31
indicates that the inverter is ready to turn a run command ON.
MAV: The current output frequency is 0 Hz.

(Byte)

0

1

2

(3) Since the inverter has been ready to turn a run command ON, enter run command data "04 7F" to CTW.

3

Request
(Master — Slave)

04

cTw
L

7F

40

MRV
I

00

CTW: Data 04 enables the contents in this frame. Data 7F requests the inverter to turn a run

command ON.

MRV: The frequency command is 4000hex (= Maximum frequency defined by FO3 in Hz).

In response to the above request, the inverter starts running the motor. The card returns the following
response to the master node.

(Byte)

0

1

2

3

Response
(Salve — Master)

02

STW
L

37

*k

MAV
Il

**

STW: Data 02 indicates that frequency and run commands from PROFIBUS are enabled. Data 37
indicates that the inverter is running.
MAV: The output frequency is accelerating.

(Byte)

0

(4) To stop the inverter, enter data "04 7E" to CTW.

1

Request
(Master — Slave)

04

cTw
L

7E

40

MRV
1

00

CTW: Data 04 enables the contents in this frame. Data 7E requests the inverter to turn the run

command OFF.

MRV: The frequency command is 4000hex (= Maximum frequency defined by FO3 in Hz).

In response to the above request, the inverter decelerates to a stop. The card returns the following
response to the master node.

(Byte)

0

1

2

3

Response
(Salve — Master)

02

STW
L

33/31

*k

MAV
I

*k

STW:

Data 02 indicates that frequency and run commands from PROFIBUS are enabled. Data 33

indicates that the inverter is decelerating, and data 31 indicates that the inverter is ready to turn
a run command ON (when the inverter is stopped).

MAV:

The output frequency is decreasing.



(5) To restart running the inverter, enter data "04 7F" to CTW. To run the inverter in the reverse direction, enter
data "0C 7F" instead.

The example below specifies "Run reverse at the frequency of 30 Hz (2000hex)."

(Byte)

0

1

2

3

Request
(Master — Slave)

oc

CcTW
Il

7F

20

MRV
L

00

CTW: Data OC enables the contents in this frame and requests the inverter to turn a run reverse
command ON. Data 7F requests the inverter to turn a run command ON.
MRV: The frequency command is 2000hex (Frequency (Hz) = FO3 x 2000hex/4000hex).

In response to the above request, the inverter starts running the motor in the reverse direction. The
example below shows a response indicating that the inverter has reached the commanded frequency
level in the reverse direction.

(Byte)

0

1

2

3

Response
(Salve — Master)

02

STW
L

37

EO

MAV
L

00

STW: Data 02 indicates that frequency and run commands from PROFIBUS are enabled. Data 37

indicates that the inverter is running.
The current output frequency is E0O00hex (2's complement expression of 2000hex (Frequency

MAV:

= FO3 x -2000hex/4000hex).

(Byte)

0

(6) Entering a negative value to MRV also allows the inverter to run in the reverse direction. The example below
enters EO0Ohex, 2’s complement of 2000hex.

Request
(Master — Slave)

04

CcTw
1

7F

EO

MRV
L

00

CTW: Data 04 enables the contents in this frame. Data 7F requests the inverter to turn a run

command ON.

MRV: The frequency command is E000hex (-2000hex) (Frequency = FO3 x -2000hex/4000hex).

In response to the above request, the inverter starts running the motor in the reverse direction. The
example below shows a response indicating that the inverter has reached the commanded frequency
level in the reverse direction.

(Byte)

0

1

2

3

Response
(Salve — Master)

02

STW
L

37

EO

MAV
L

00

STW: Data 02 indicates that frequency and run commands from PROFIBUS are enabled. Data 37

indicates that the inverter is running.

MAV: The current output frequency is EOOOhex (Frequency = FO3 x -2000hex/4000hex).

(Byte)

0

1

2

If any trip occurs in the inverter, remove the trip factor and then enter data "04 80" to CTW to cancel the trip.
After the trip is cancelled, enter data "04 00." (Note: The MSB in the 2nd byte (Byte 1) acts as a trip
cancellation bit.)

3

Request
(Master — Slave)

04

CTW
L

80

10

MRV
L

00

CTW: Data 04 enables the contents in this frame. Data 80 requests canceling of the trip.
MRV: The frequency command is 1000hex (Frequency = FO3 x 1000hex/4000hex).

Canceling a trip returns the inverter to the state immediately after the power is turned ON. To restart
operation using PROFIBUS network, go back to step (2).

(Byte)

0

1

2

3

Response
(Salve — Master)

02

STW
L

40

00

MAV
L

00

STW: Data 02 indicates that frequency and run commands from PROFIBUS are enabled. Data 37
indicates that the inverter is running.

MAV: The current output frequency is 0000hex.



Chapter 9 DETAILS OF PROFIBUS PROFILES

The interface card supports PROFIdrive V2 of a motor control profile which is instituted by the PROFIBUS
Organization. This chapter describes the PROFIdrive profile.

9.1 Description of PPO Types Supported

The PROFIdrive profile defines several data formats called PPO (Parameter Process-data Object). This interface
card supports four PPO types shown in Figure 13. Select a PPO type to apply to the card using the function code
030 (see Table 7). Table 8 lists the features of these PPO types. Tables 9 and 10 list the parts in the PPO.

PCV PCD
(word cTw | MRV
IArea) PCA IND PVA PCD1 | PCD2 | PCD3 PCD4
STW MAV

(Word) 1 2 3 4 5 6
PPO type 1

(Word) 1 2 3 4 5 6 7 8 9 10
PPO type 2

(Word) 1 2
PPO type 3

(Word) 1 2 3 4 5 6
PPO type 4

Figure 13 Data Formats of PPO Types Supported

Table 7 Choice of PPO Type Using the Inverter's Function Code 030

Data of 030 PPO Remarks
0,1, 6to 255 PPO type 1 Factory default PPO type
2,5 PPO type 2
3 PPO type 3
4 PPO type 4

@' Turn the inverter power OFF and ON after setting the function code 030 to validate the new setting.

Table 8 Features of PPO Types

PPO Features

Most typical data format that supports run command/running status monitor,
PPO type 1 frequency command/output frequency monitor, and on-demand accesses to
inverter’s function codes.

Fully functional data format that supports run command/running status monitor,
frequency command/output frequency monitor, on-demand accesses to inverter's
function codes, and cyclic access to up to four inverter’s function codes previously
specified.

PPO type 2

Simplified data format specialized for defining run command/running status monitor
PPO type 3 X
and frequency command/output frequency monitor.

Data format that supports cyclic access to up to four inverter’'s function codes

PPO type 4 previously specified, in addition to the features of PPO type 3.
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Table 9 Parts in PPO

Parts Description

Parameter area used for cyclic data communication with the PROFIBUS DP master node.
Run command/running status monitor and frequency command/output frequency monitor
PCD can be assigned to this area. PPO type 2 and type 4 additionally can assign arbitrary
inverter's function codes to this area, enabling cyclic data writing and reading, each with up
to four function codes.

Parameter area used for an on-demand access to the parameter (inverter’s function codes

PCvV and PROFIdrive specific parameters). PPO type 1 and type 2 support this area.
Table 10 Words in PCV and PCD Parts
Parts Words Function Description
CTW: Control word that sends a run command from the master to the
Request
slave.
CTW/STW
STW: Status word that returns the inverter’s running status from the slave
Response
to the master as a response.
MRV: Word area that sends a frequency command expressed relative to
Request the maximum frequency (defined by FO3 in Hz) being assumed as
4000hex, from the master to the slave.
MRV/MAV
MAV: Word area that returns the current inverter's output frequency
Response expressed relative to the maximum frequency (defined by FO3 in Hz)
being assumed as 4000hex, from the slave to the master.
Request Word area that writes data of the inverter's function code specified by 040.
PCD PCD1 Word area that cyclically monitors data of the inverter’s function code
Response .
specified by 048.
Request Word area that writes data of the inverter's function code specified by 041.
PCD2 Word area that cyclically monitors data of the inverter’s function code
Response -
specified by 049.
Request Word area that writes data of the inverter’s function code specified by 042.
PCD3 Word area that cyclically monitors data of the inverter’s function code
Response .
specified by 050.
Request Word area that writes data of the inverter’s function code specified by 043.
PCD4 Word area that cyclically monitors data of the inverter’s function code
Response -
specified by 051.
Word area that specifies the parameter (for the inverter’'s function code
Request and PROFIBUS parameter) and access method to the parameter such as
PCA "write" and "read."
Word area that returns the parameter specified by the request above and
Response
PCV the access result as a response.
IND Request Word area that is used to specify indexes of array parameters and
/Response inverter’s function code numbers.
PVA Request Word area that shows the parameter value written or read.
/Response

L) For details about inverter's function codes 040 to 043 and 048 to 051, refer to Section 9.2 (4) "PCD1 to
PCD4."

~ The "Request" and "Response" denote data transfer from the PROFIBUS master node to the inverter
(slave node) equipped with this interface card and that from the inverter to the PROFIBUS master node,
respectively.

Tip
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9.2 PCD Word Area

The PCD word area controls the cyclic data transfer between the PROFIBUS DP master node and the inverter
(slave node) equipped with this interface card. It consists of CTW (run command), STW (running status monitor),
MRV (frequency command), MAV (output frequency monitor), and PCD1 to PCD4 (cyclic accesses up to four
inverter's function codes previously assigned) word areas.

(1) CTW (Control word)
CTW is a word area for controlling the data transfer of run command and its related ones from the PROFIBUS DP

master node to the inverter (salve node) equipped with this interface card.

(bit) 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
b1s bia b13 bi2 b11 bio b9 bs b7 be bs ba b3 b2 b1 bo
Table 11 Bit Definition in CTW
Bit Command/Status False (0) True (1)
bo ON/OFF Turn a run command OFF Turn a run command ON
b1 ON2/OEF2 OFF2: Coast to stop ON2: Requegt the inverter to be ready
for turning a run command ON (1)
OFF3: Stop com_man_d f"”"‘”"?‘:’ the ON3: Request the inverter to be ready
b2 ON3/OFF3 deceleration time specified by for turning a run command ON (2)
the function code H56 9
b3 Enable operation Shut down the inverter output Enable inverter operation
ba Enable ramp Fix the inverter output frequency at 0 Hz Enable the ramp frequency generator
generator (RFG)
bs Unfreeze ramp Freeze the_RFG with the current output Unfreeze REG command
generator frequency fixed
be Enable setpoint Disable Enable ON-bit
Reset alarm (Resetting an alarm makes
b7 ALM RST Do not reset alarm the card unready to turn a run command
ON.)
bs, bo Not used.
bio Enable PCD Ignore data entered in the PCD area Enable data entered in the PCD area
(CTW+MRV) (CTW+MRV)
b11 Run direction Run in the forward direction Run in the reverse direction
b12to bis | Not used.

For the use under the usual operation conditions, setting b1 through bs and b1oto "1" could not cause any

@ problem.

@' The PROFIdri_ve profile controls an inverter, following the status transition.in the interface card. It means
that only turning a run command ON cannot run the inverter. After the inverter undergoes the status
transition scheduled by the PROFIdrive profile and enters the appropriate state, a run command should
be turned ON. The status word STW described in the next section informs you of the current status of the
interface card.

[ For the status transition condition of the PROFIdrive profile, refer to Section (2) "STW (status word)" and
Figure 14 on the following pages.

G' If you do not need any strict control with the status transition, follow the procedure given in Chapter 8
P "QUICK SETUP GUIDE FOR RUNNING THE INVERTER."
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(2) STW (Status word)
STW is a word area for monitoring the inverter’s running status.

STW indicates the status transition of the PROFIdrive. The status transition details are shown in Figure 14.

(bit) 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
b1s bia b13 b12 b11 b1o b9 bs b7 be bs ba b3 b2 b1 bo
Table 12 Bit Definition in STW

Bit Status False (0) True (1)

bo CR)Eady o switch Not ready to turn a run command ON Ready to turn a run command ON

b1 Ready to run Not ready to run Ready to run

b2 Running state Running disabled Running

b3 ALM No inverter trip present Inverter being tripped

ba ON2/OFF2 OFF2: b1in CTW is "0" ON2: b1in CTW is "1"

bs ON3/OFF3 OFF3: b2in CTW is "0" ON3: b2in CTW is "1"

be Run_co_m_mand Reqdy to turn_a run command ON Not.ready to t_urn a run command ON
ON inhibited (logical negation of bo) (logical negation of bo)

b7 Not used.

bs, bo FAR Not reached the reference frequency Reached the reference frequency
bio RIL Both frequency gnd run commands from | Either one of frequency and run
PROFIBUS are invalid commands from PROFIBUS is valid
Output frequency has not reached the Output frequency has reached or
b1y FDT level specified by the function code E31 | exceeded the level specified by the
function code E31
b12to b1s | Not used. - -
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Figure 14 illustrates a status transition diagram of the PROFIdrive profile.

Immediately after the inverter power is turned ON, the status first moves to S1 "Not ready to turn a run command
ON." Bit manipulation in CTW shifts the status to S2 "Ready to turn a run command ON," S3 "Ready to run" and
finally S4 "Running" in sequence. In S4 state, the inverter enters the running state. Turning a run command OFF in
S4 state shifts the status to S5 "Turn a run command OFF." After the motor stops, the status moves to S2 or S1
state.

In Figure 14, to simplify the description, values of Bit 4 to Bit 6 and Bit 10 in CTW are always "1." If any
one of these bit values is not "1," the inverter will not enter the running state even if the status transition
properly proceeds.

Inverter power ON

Reset alarm
(CTW: bit7=0to 1to 0)

S1: Not ready to
turn arun
command ON

A trip occurs
in any state

STW: xxxx Xxxx x1xx X000 .
Inverter being

tripped

OFF and ON2 and ON3
(CTW: xxxx X1xx x111 x110)

STW: XxxX XXXX XXxx 1000

OFF2 or OFF3
(CTW: bit 2 =0 or bit 3 =0)

S2: Ready to turn
arun command
ON

STW: xxxx xxxx XOxx x001

OFF
(CTW: xxxx X1xx X111 x110)

OFF2 or OFF3

ON
(CTW: xxxx x1xx x111 x111)
(CTW: bit 2 =0 or bit 3 =0)

S3: Ready to run

STW: xxxx Xxxx X0xx x011

Operation enabled, bit 3 =1
(CTW: xxxx x1xx x111 1111)

Operation disabled, bit3 =0
(CTW: xxxx x1xx x111 0111)

S4: Running

STW: XXXX XXXX XOXX X111

OFF2 (Coast to stop)
(CTW: xxxx x1xx x111 1101)

S5: Turn arun
command OFF

OFF
(CTW: xxxx X1xx x111 1110)

Decelerating to
/ stop
(CTW: xxxx x1xx X111 1010)
\ Emergency
OFF3 decelerating to
(CTW: x0xx X1xx W stop

STW: xxxx xxxx x0xx x011

Motor stop detected
or
Motor stop detected Operation disabled bit 3 =0
or (CTW: xxxx x1xx x111 001x)
Operation disabled, bit 3 =0 or
(CTW: xxxx x1xx x111 0110) OFF2 (Coast to stop)
(CTW: xxxx X1xx X111 110x)

OFF2 (Coast to stop)
(CTW: xxxx x1xx x111 1100)

ON
(CTW: xxxx x1xx x111 1111)

Note:
1. Bit states
0: False
1: True
x: Don't care

2. The underlined bit in CTW is a
trigger bit for status transition.

Figure 14 Status Transition Diagram of PROFIdrive Profile
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(3) MRV (frequency command) and MAV (output frequency)
MRV and MAV are word areas for setting a frequency command and monitoring an output frequency, respectively.

MRV: Frequency command word area that sends a frequency command from the PROFIBUS DP master node to
an inverter (slave node).

MAV: Output frequency monitoring word area that returns the current inverter's output frequency to the
PROFIBUS DP master node as a response from the inverter (slave node).

In each word, the frequency is expressed relative to the maximum frequency (defined by FO1 in Hz) being
assumed as 4000hex. The conversion expression is shown below.
Frequency (Hz) MRV or MAV

x 4000hex or Frequency (Hz) = Function code F03 (Hz) x

MRV or MAV = ————— =2~~~
Function code FO3 (Hz) 4000hex

Ti ~ Anegative value is expressed by 2's complement of 4000hex. When the inverter is running in the reverse
P direction, the value of MAV (output frequency) is a negative value. Setting a negative value to MRV
(frequency command) causes even a run forward command to run the motor in the reverse direction.

(4) PCD1to PCD4

PCD1 to PCD4 are word areas exclusively supported by PPO type 2 and type 4. They enable cyclic write request
and read (monitor) response to/from up to four inverter’s function codes previously specified for each of PCD1 to
PCDA4.

Note- Values written and read to/from the specified function codes are in the same data format as defined in
individual inverter's function codes.

LI For the formats of inverter's function codes, refer to the RS-485 Communication User's Manual (MEH448),
Chapter 5, Section 5.2 "Data Formats."

To assign inverter’s function codes to PCD1 to PCD4 words, use function codes 040 to 043 and 048 to 051 as
listed in Table 13. Table 14 on the next page shows how to use these function codes.

Table 13 Function Codes to Assign Inverter's Function Codes to PCD1 to PCD4 Words

PCD area Function codes Remarks
PCD1 040 Also assignable by PNU915, index 1~ *
Request PCD2 041 Also assignable by PNU915, index2  *
(Write a function code) PCD3 042 Also assignable by PNU915, index 3  *
PCD4 043 Also assignable by PNU915, index 4 *
PCD1 048 Also assignable by PNU916, index 1 *
Response PCD2 049 Also assignable by PNU916, index 2 *
(Monitor a function code) PCD3 050 Also assignable by PNU916, index 3 *
PCD4 051 Also assignable by PNU916, index 4  *

* PNU915 and PNU916 refer to PROFIdrive specific parameters. For details, refer to Section 9.3 (4) "PROFIdrive specific
parameters."”

L) For details of assignment of inverter’s function codes using function codes 040 to 043 and 048 to 051, refer
to the descriptions on the next page.
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To assign an inverter’s function code to PCD1 to PCD4 word areas using function codes 040 to 043 and 048 to
051, enter four digit hexadecimals to specify the function code group and number as listed in Table 14.

Himinin

Function code # in hexadecimal
Function code group (Table 14)

Table 14 Function Code Group Conversion Table

(FUmEE Group number Function code name FUmEE Group number Function code name
code group code group

S 2 02hex | Command/function data o] 10 0Ahex Option functions

M 3 03hex | Monitor data J 14 OEhex Application functions

F 4 04hex | Fundamental functions y 15 OFhex Link functions
Extension terminal Monitor data 2

E 5 05hex functions W 16 10hex

C 6 06hex | Control functions X 17 11hex Alarm 1

7 07hex | Motor parameters 1 z 18 12hex Alarm 2

High performance

H 8 08hex functions - . T -

Example for F26 F = Function code group 04hex
"041A"
26 = Function code number 1Ahex

@' « After setting up function codes 040 to 043 and 048 to 051, turn the inverter power OFF and ON to
validate the new setting.

If a same function code is assigned to the PCD areas using function codes 040 to 043, the function
code assigned by the o code with the youngest number takes effect and other assignments will be
ignored.

Inverter’'s communication-related function codes S01 and S05 act as a reading specific code in this
interface card. Therefore, assigning these codes to a PCD word area as a write request will be ignored.

Bits in the function code S06 are writable except bit 0 and bit 1. Data written in bit 0 and bit 1 will be
ignored.

L For details about inverter's communication-related function codes S01, S05 and S06, refer to the RS-485
Communication User's Manual (MEH448), Chapter 5, Section 5.1 "Communications Dedicated Function
Codes."
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9.3 PCV Word Area

The PCV word area controls an on-demand access to parameters (inverter’s function codes and PROFIdrive
specific parameters). It is supported by PPO type 1 and type 2. Its structure is shown below.

(Word) 1 2 3 4

PVA
(MSB)  (LSB)
|

PCV word PCA IND

Figure 15 Structure of PCV Word Area

(1) PCAand IND
These two word areas specify a parameter. Their structures are shown below.

(bit) 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T T T T T T T T T T T T T

PCA RC SPM PNU
L 1 L L

(bit) 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

T T T T T T T T T T T T T T
IND Subindex Not used.
I I I | | | | | | |
RC: Request code/response code (See Table 15.)
SPM: Not used. Fixed at "0."
PNU: Parameter number to be accessed

Subindex: Inverter’s function code number (numeric following a function code group) or an index number
of array PROFIdrive specific parameters.

- To specify an inverter’s function code, use PNU and Subindex areas. Enter "Function code group +

Tip 100hex" (see Table 14) to the PNU area, and the function code number to the Subindex area.

L For how to specify and read/write an inverter’s function code, refer to Section 9.3 (3) "Access to inverter’s
function codes and PROFIdrive specific parameters."

Table 15 RC Part

RC part Request/response Descriptions
0 Request No request
1 (Master — Slave) Read parameter value
2 Write parameter value in word
3to5 Not used.
6 Read array parameter value
7 Write array parameter in array word
8 Not used.
9 Read element count of array parameter
10to 15 Not used.
0 Response No response
1 (Slave — Master) Parameter value in word sent normally
2,3 Not used.
4 Parameter value in array word sent normally
5 Not used.
6 Normal response to the request of array element count
7 Transmission error (Error code stored in PVA)*
8to 15 Not used.

* For error codes and information, see Table 16.
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Table 16 List of Error Codes for Parameter Access Errors

RC part storfdrrizr;\(;zivord Error information
7 0 Nonexistent parameter specified
1 Parameter value writing inhibited
2 Specified parameter value out of range
3 Invalid Subindex specified
4 Specified parameter not array
11 Parameter write-protect error during inverter running or digital input
terminal (for run command) being ON
17 Read process not executable
101 Link priority error
102 Inverter communications error (5~4')
104 Busy error during parameter writing

(2) PVAword area

PVAis a two-word area that represents write/read parameter values. This interface card uses the lower one word

(the fourth word counted from the PCV word head).

To write a parameter value into an inverter (slave node), enter the value to the master node and send the word to
the slave. To read a parameter value, refer to this area of the slave node in response to the previous request. If a
parameter access error occurs (Response to RC part is "7"), the slave node outputs an error code (Table 16) to

this area and returns the response to the master node.

(bit) 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
I I I [ [ [ I 1 I I I I I I [
PVA
(H) Not used.
l 1 l
(bit) 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
I I I [ [ [ I 1 I I I I I I [
PVA .
L Write/read parameter value or error code (See Table 16.)
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(3) Access to inverter’s function codes and PROFIdrive specific parameters

1) Specify the target parameter to be accessed using PNU and Subindex areas (see Figure 16).

When specifying an inverter's function code, enter the numeral of "Function code group number + 100hex"
(see Table 14) to the PNU area, and "Function code number" to the Subindex area. For example, enter
"104 01" for FO1.

2) Specify how to access the specified parameter, for example, Write or Read, in the RC area. For details
about the RC area, see Table 15.

3) To write a parameter value, enter the write data into the PVA lower area and send the word to the salve
node. To read a parameter value from the slave, refer to the PVA lower area in the response from the slave
node. If a parameter access error occurs, the RC part of the response is filled with "7" and the PVA area
contains one of the error codes listed in Table 16.

(bity 15 12 10 8 7 0
| | | | | 1 | | | |
RC

PCA (See Table 15.) 0 ; PNU
L L I L L L L

~— —

TFor an inverter’s function code:

Function code group number + 100hex (See Table 14.)

For PROFIdrive specific parameter:
PNU number (See Table 17.)

(bity 15 8 7 0
| | | | | | | | | | | |

IND Subindex Not used. Fixed at 00hex.
! I | I I I |

For an inverter’s function code:
Function code number

For array PROFIdrive specific parameter:
Index number (See Table 17.)

(bit) 15 8 7 0
T T r 1 T T T 1 T
PVA )
(H) Not used. Fixed at 0000hex
! I I T Y B
(bit) 15 8 7 0
T L 1 1 1 1 1 — T
PVA Write/read parameter value or error code
(L) (See Table 16.)
I I I T Y B I I |

Figure 16 How to Access Parameters

L) values written and read to/from the specified function codes are in the same data format as defined in
individual inverter's function codes. For the formats of inverter's function codes, refer to the RS-485
Communication User's Manual (MEH448), Chapter 5, Section 5.2 "Data Formats."

~ Inverter’'s communication-related function codes SO1 and S05 act as a reading specific code in this
Note . o . . )
interface card. Therefore, assigning these codes to a PCD word area as a write request will be ignored.
Bits in the function code S06 are writable except bit 0 and bit 1. Data written in bit 0 and bit 1 will be
ignored.

L) For details about inverter's communication-related function codes S01, S05 and S06, refer to the RS-485
Communication User's Manual (MEH448), Chapter 5, Section 5.1 "Communications Dedicated Function
Codes."

The actual parameter access examples are given on the following pages.
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Example 1: Writing data "15" to the inverter’s function code F26

1

2)

Send the request to write data "15" to the inverter’s function code F26, from the master node to the slave

node (inverter)

RC = 2hex — Write parameter value (word).

PNU = 104hex, Subindex = 1Ahex — Specify F26 (Function code group number 04h + 100hex = 104hex,
Function code number = 1Ahex).

PVA=0000 000F(hex) — Enter parameter value 15 (= 000Fhex).

(bit) 15 8 7 0
Request T T T T T 1 ] T T T T T T
(Master — Slave) PCA 2hex 104hex
| ! | | | [ ! | ! L | L
T T T T T T T T T T T T T T
IND 1Ahex (Fixed at 00hex)
| ! | ! | | L | ! | ! L | L

T T T T T T 1 ] T T T T T T
(Fixed at 0000hex)
| ! | ! | | [

PVA (H)

I I I I I I I 1 I I I I I I I
000Fhex
l l | l | l l 1 | l | l l l l

PVA (L)

Response example sent from the card (normal response from the slave node)

RC = 1hex — Requested parameter value is normally returned.
PNU = 104hex, Subindex = 1Ahex — Accessed parameter is function code F26.

PVA = 0000 000Fhex — Parameter value written is 15.

(bity 15 8 7 0
Response T T T T 1 T 1 1 T 1 T T 1
(Slave — Master) PCA lhex 104hex
L1 | | L1 1 1 | L | L1
T 1 T 1 T T 1 T 1 T 1 T T 1
IND 1Ahex (Fixed at 00hex)
! L | L1 L L | |

PVA (H)

PVA (L)

(Fixed at 0000hex)
| [ ! |

T 1 ] T T
000Fhex
1

3) Response example for the write data error (Specified parameter value out of range)
— Parameter value transmission error.
PNU = 104hex, Subindex = 1Ahex — Accessed parameter is function code F26.

RC = 7hex

PVA = 0000 0002hex

— Error code 2 (Specified parameter value out of range)

(bit) 15 12 11 8 7
Response | 1 1 I 1 1 1 | 1 | 1 I
(Slave — Master) PCA 7hex 104hex
| I I I N R L I |
T T 1 T T 1 T 1 T 1 T T
IND 1Ahex (Fixed at 00hex)
| L I L L L I |
T T 1 T 1 T T 1 T 1 T T
PVA (H) (Fixed at 0000hex
| L I I N R L I |
T T 1 T 1 T T 1 T 1 T T
PVA (L)

0002hex
1




Example 2: Reading (monitoring) data from the inverter’s function code y98

1

2)

3)

Send the request to read data from the function code y98, from the master node to the slave node.

RC = 1hex — Read parameter value.

PNU = 10Fhex, Subindex = 62hex — Specify y98 (Function code group number OFhex + 100hex =
10Fhex, Function code number = 62hex)

PVA = 0000 0000hex — No entry required for PVA.
(bit) 15 8 7 0
Request 1 1 1 T 1T T 1 1. 1.1 1.1
(Master — Slave) PCA 1lhex 10Fhex
I IR N NN NN TR (N NN NN N R
L L L L
IND 62hex (Fixed at 00hex)
I N N NN N N IR R N NN N N
L L L L L L L e L
PVA (H) (Fixed at 0000hex)
AN N N I N NN N A S R N S N
r. 1 1 1 1 1 1 1.1 1T 1T 1T 711
PVA (L) 0000hex
AN N N I N NN [N A A N N A N N

Response example sent from the card (normal response from the slave node)

RC = 1lhex — Requested parameter value is normally returned.
PNU = 10Fhex, Subindex = 62hex =~ — Accessed parameter is function code y98.
PVA = 0000 0003hex — Parameter value read is 3.
(bit) 15 8 7 0
Response 1 I 1 1 1 1 1 1 I 1 I 1 1 1
(Slave — Master) PCA lhex 10Fhex
L1 AN N NN N NN AN NN SN N N
1 1 1 1 1 1 1 1 1 1 1 1
IND 62hex (Fixed at 00hex)
I N N N N N I N N N F |
r.T. 1 1 1 1 1 1 1 1. 1T 1 1T 711
PVA (H) (Fixed at 0000hex)
AN N NN IR N NN N AN (NS NN SN (NN N N
r.t. 1 1 1 1 1 & 1 1. 1T 1 1 711
PVA (L) 0003hex
AN N NN IR N NN [N AN (N N SN (N N NN

Response example for the read data error (Specified function code does not exist)

RC = 7hex — Parameter transmission error.
PNU = 10Fhex, Subindex = 64hex — Accessed parameter is function code y100.
PVA = 0000 0000hex — Error code 0 (Nonexistent parameter specified)
(bit) 15 8 7 0
Response 1 I 1 1 1 1 1 1 I 1 I 1 1 1
(Slave — Master) PCA 7hex 10Fhex
L1 AN N NN NN TR AN NN NN R B
1 1 1 1 1 1 1 1 1 1 1 1
IND 64hex (Fixed at 00hex)
I N N N N R I N N N N
r.1 1 1 1 1 1 1 1 1. T 1 1T 711
PVA (H) (Fixed at 0000hex)
AN N N [N N NN N A N O N
r.T. 1 1 1 1 1 1 1 1. 1T 1 1T 711
PVA (L) 0000hex
AN N N [N N N [ A T N A N
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Example 3: Reading from an array PROFIdrive specific parameter PNU947 (Alarm history)
1) Send the request to read PNU947 from the master node to the slave node. The example below reads Index 1.

RC = 6hex — Read an array parameter.
PNU = 3B3hex, Subindex = 1hex — Specify PNU947 (= 3B3hex) and Index 1.
PVA = 0000 0000hex — No entry required for PVA.
(bit) 15 8 7 0
Request L r.1 1 1 1 1 1 1 1 71 1
(Master — Slave) PCA 6hex 3B3hex
L1 AN N N [N NN AN NN N R N
1 1 1 1 1 1 1 1 1 1 1 1
IND 0lhex (Fixed at 00hex)
I T N I N I I N I N
r. 1 T 1 1 T 1 11t 1. 1T T 1 7171
PVA (H) (Fixed at 0000hex)
AN N N (NN NN NN (NN A A NN AN NN M|
r. 1 T 1 1 T 1 °r Tt 1. 1T T 1 7171
PVA (L) 0000hex
AN N N (NN N NN (NN AN AN N SN AN NN N

2) Response example sent from the card (normal response from the slave node)

RC = 4hex — Requested array parameter value is normally returned.
PNU = 3B3(hex), Subindex =01 hex — Accessed parameter is PNU947 (=3B3hex), Index 1.
PVA = 0000 7511hex — Parameter value read is 7511hex,

PROFIBUS communications error =5

EJ For the values of PNU947, refer to Chapter 11 "ALARM CODE LIST."

(bit) 15 8 7 0
Response T T T T T T T T 1 T 1 T T T
(Slave — Master) PCA 4hex 3B3hex
| ! | | | | ] | ! | ! | | |
T T T T T T T T T T T T T T
IND 0lhex (Fixed at 00hex)
| ! | ! | | | | ! | ! | | |
T T T T T T 1 ] T T T T T T
PVA (H) (Fixed at 0000hex)
| ! | ! | | [ ! | ! | | |
T T T T T T 1 ] T T T T T T
PVA (L) 7511hex
| ! | ! | | [ ! | ! | | |

3) Response example for the read data error (Accessed parameter cannot be read as an array parameter.)

RC = 7hex — Parameter transmission error.
PNU = 3B3hex, Subindex = 0lhex — Accessed parameter is function code y100.
PVA = 0000 0003hex — Error code 3 (Invalid Subindex specified)
(bit) 15 8 7 0
Response L .1 1 1 1 1 1 71 71 T 1
(Slave — master)  pca 7hex 3B3hex
I I I Y R I
r 1 1 1 1 1 1 1 1 1 1 1 1
IND 1Ahex (Fixed at 00hex)
I Y Y N N B I O N B B
r. 1 1 1 1 1 1 & 1 T T 71T 71T 711
PVA (H) (Fixed at 0000hex)
I N O N B
r. 1 1 1 1 1 1 & 1 T T 71T 71T 711
PVA (L) 0003hex
I N Y I Ay N N N
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(4) PROFIdrive specific parameters

Table 17 lists PROFIdrive specific parameters supported by this card. PNUs with descriptions in the index column
are array parameters.

Table 17 List of PROFIdrive Specific Parameters

PNU Index Description Range R/W Remarks

915 1to4 Function code assignment to PCD1 to PCD4 0000 to R/W | Same as 040 to 043.
(Request) FFFFhex

(Write function code data)

916 1to4 Function code assignment to PCD1 to PCD4 0000 to R/W | Same as 048 to 051.
(Response) FFFFhex

(Read/monitor function code data)

918 None Node (station) address 0to 125 R
927 None Access permission to PCV area Oorl R/W | Once writing is inhibited,
0: Inhibit to write this PNU only is writable.
1: Permit to write
947 1 Malfunction history (Latest) Depends on R Indicated by PROFIdrive
9 Malfunction hist Last) errors listed malfunction codes whose
alfunction history (Las in Table 19. data formats differ from
17 Malfunction history (2nd last) the ones of inverter's

alarm codes defined by

25 Malfunction history (3rd last) inverter's function codes
Other | Fixedto 0. M16 to M19.*
than the
above
963 None Current baud rate Oto 10 R
0: Not specified 1: 9.6 Kbps
2: 19.2 Kbps 3: 45.45 Kbps
4: 93.75 Kbps 5: 187.5 Kbps
6: 500 Kbps 7: 1.5 Mbps
8: 3 Mbps 9: 6 Mbps
10: 12 Mbps
965 None PROFIdrive version Fixed to 2 R Shows PROFIdrive V2.
967 None Last CTW sent 0000 to
FFFFhex
968 None Latest STW 0000 to R
FFFFhex
970 None Initialize the inverter Oorl R/W | Functionally equivalent to
(Changing from "1" to "0" triggers the HO3.
initialization.)

*

For the relationship between the malfunction codes and alarm codes, refer to Chapter 11 "ALARM CODE LIST."
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Chapter 10 INVERTER REACTION TO PROFIBUS COMMUNICATIONS ERRORS

The PROFIBUS DP master node can be equipped with a watchdog timer (WDT) that detects communications
timeout for monitoring the communications status. If this card receives no response within the WDT timeout length,
it interprets the timeout state as an occurrence of a communications error.

Inverter's function codes 027 and 028 specify the inverter reaction to be taken after such an error occurrence.
(See Table 18.)

L For the setup of WDT in the PROFIBUS DP master equipment, see the user's manual of your master
equipment.

() For the error indication on the card at the time of a communications error, see Chapter 3, Section 3.1 "Status
Indicator LEDs."

(Note- If a communications error occurs immediately after the inverter is powered on, no /=5 trip will be issued.
The £~5 trip is issued when a communications error is detected after once the card received data
normally.

Table 18 Inverter Reaction to PROFIBUS DP Communications Errors Using Function Codes 027 and 028 taka

027 data 028 data Inverter reactpn tc_) PROFIBUS DP Remarks
communications errors

0, Invalid Immediately coast to a stop and trip with ~i-5.
4t09
1 0.0st060.0s After the time specified by 028, coast to a stop and
trip with £~ 5.
2 0.0st060.0s If the inverter receives any data within the time

specified by 028, ignore the communications error.

After the timeout, coast to a stop and trip with 5~5.

3, Invalid Keep the current operation, ignoring the During the communications
13to 15 communications error. error state, the LED
(No £~ 5 trip) displays the abnormal
state.

(PWR: Flashes in red,
OFFL: Lights in red.)

10 Invalid Immediately decelerate to a stop. Issue 55 after | The inverter's function
stopping. code FO8 specifies the
deceleration time.

11 0.0st060.0s After the time specified by 028, decelerate to a | Same as above.
stop. Issue £~ 5 after stopping.

12 0.0st060.0s If the inverter receives any data within the time | Same as above.
specified by 028, ignore the communications error.

After the timeout, decelerate to a stop and trip with
-
[y
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Chapter 11 ALARM CODE LIST

In PROFIBUS DP communication, alarms that occur in the inverter can be monitored with malfunction codes in the
PROFIdrive specific parameter PNU974 or with alarm codes in the inverter's function codes M17 through M19.

(1) PROFIdrive specific parameter PNU947

@

Table 19 lists their malfunction codes and alarm codes.

Note

R

Table 19 Malfunction Codes and Alarm Codes

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

For details about PNU947, refer to Chapter 9, Section 9.3 (4) "PROFIdrive Specific Parameters."

~ The data format used for PNU947 is different from that for the inverter's function codes M16 to M19.

Malfunction | Alarm codes Malfunction | Alarm codes
codes in in M16 to Description codes in in M16 to Description
PNU947 M19 PNU947 M19
0000 0 4210 22 Braking resistor T
Overcurrent -
2301 1 (during fr 2211 23 Motor overload o
acceleration)
Overcurrent -
2302 2 (during e 2200 25 Inverter overload Ll
deceleration)
Overcurrent _ —
2303 3 (during running at = 5500 31 Memory error E-
constant speed)
; g Keypad c_3
2330 5 Grounding fault =/ 7520 32 communication error | =7C
Overvoltage _
3211 6 (during i 5220 33 CPU error ErT
acceleration)
Overvoltage _ Interface card a
3212 7 (during iz 7510 34 communications &4
deceleration) error
Overvoltage .
b . Field bus
3213 8 g%iré?gnrtusnpnégg ﬁt, e 7511 35 communications EF5
being stopped) error
3220 10 Undervoltage L FO04 36 Operation protection | £~5
3130 11 Input phase loss Lirm 7200 37 Tuning error E-7
RS-485
5450 14 Blown fuse FLS B100 38 communications EFE
error
5440 16 Charging circuit fault | /A5~ 3300 46 Output phase loss LFL
Overheating of the s Data save error due P
4310 17 heat sink e 6300 51 to undervoltage =
RS-485
9000 18 External alarm L 7520 53 communications E-F
error (option)
4110 19 Inverter overheat LHT
- 5220 54 LSl error EriH
Motor protection Iy ]
4310 20 (PTC thermistor) b
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Chapter 12 TROUBLESHOOTING

If any problem occurs with the card, follow the procedures below.

No. Problems Possible causes

1 None of the LEDs on the card would | * The inverter is not powered ON.

light. * The card is not properly installed.
« The card is defective.

2 The inverter cannot escape from the | ¢ The card is not properly installed.
£~ alarm trip. « The card is defective.
The PWR LED lights in red.

3 PROFIBUS communication is not « The valid GSD file has not been registered to the PROFIBUS
possible. master node.

The PWR LED blinks in red and the « The node address of the card is not identical with the one
OFFL LED lights in red. registered to the PROFIBUS master node.
« Node addresses duplicated.
« The cabling does not meet PROFIBUS DP requirements.
« The cable used is not a PROFIBUS DP dedicated one.
« Terminating resistors are not inserted at both ends of the
PROFIBUS DP communications network.
4 PROFIBUS communications is not « The inverter's function code 030 has not been configured. The
possible. data for 030 should be identical with the PPO type registered for
. . the PROFIBUS master node.
The ERR LED blinks in red. . .
« The inverter power has not been turned OFF and ON again after
setting of the function code 030.

5 The inverter cannot escape from the « The timeout length specified in the watchdog timer in the
£/ alarm trip. PROFIBUS master node equipment is too short.
or « The inverter's function code 031 is set to "126" or greater.

The inverter trips with £~ soon after | « The cable used is not a PROFIBUS DP dedicated one..
starting FROFIBUS communication. « The card is not grounded.

The PWR LED blinks in red and the

OFFL LED lights in red.

6 Run or frequency command by CTW or | < The inverter's function code y98 is not set to "3."

MRV is not validated. « Run or frequency command specified by the function code has
priority. (e.g. y99 specifies, terminal command LE or LOC)
« Check the PPO type format selected.

7 PCD1 to PCD4 assignments for PPO « The inverter's function code 030 is not set. Or the inverter power
type 2 or type 4 are not validated has not been turned OFF and ON again after setting of the
properly. function code 030.

« The inverter power has not been turned OFF and ON again after
setting of function codes 040 to 043 and 048 to 051.

8 Setting the node address to "0" does « The inverter power has not been turned OFF and ON again after
not take effect. changing of the node address.

« The inverter's function code 030 is set to nonzero.

9 Frequency command validated, butthe | < Refer to the FRENIC-Eco Instruction Manual

actual motor speed is different from the
command.

(INR-SI47-1059-E), Chapter 6, Section 6.2.1 "Motor is running
abnormally.”
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Chapter 13 SPECIFICATIONS

13.1 General Specifications

For the items not covered in this section, the specifications of the inverter apply.

Item

Specifications

Model

OPC-F1-PDP

Operating ambient temperature range

-10 to +50°C (Temperature around the inverter)

Operating ambient humidity range

5 to 95% RH (Condensation not allowed)

External dimensions

94 x 63 mm

Applicable inverter

FRENIC-Eco series (with all software versions)

13.2 Communications Specifications

For the items not covered in this section, the specifications of the PROFIBUS DP apply.

Detection of the illegal configuration

Item Specifications Remarks
Lines RS-485 (insulated cable)
e Cable length See the table below.
Transmission
section Transmission 9.6 Kbps to 12 Mbps (auto configuration) To be specified in the master
speed node
Protocol PROFIBUS DP (DP-V0) IEC 61158 and 61784
MSTB1.5/6-STF-3.81
Connector Pluggable, six-pin terminal block manufactured by Phoenix
Contact Inc.
Control Controller SPC3 (Siemens)
section Comm. buffer 1472 bytes (SPC3 built-in memory)
By on-board node address switches (rotary Setting both node address
switches) (0 to 99) switches SW1 and SW2 to
Addressing or "0" enables the 031 setting.
By inverter’s function code 031
(data = 0 to 125)
Detection of disconnection Indicated by the OFFL LED
Diagnostics

Indicated by the ERR LED

Maximum cable length per segment for PROFIBUS DP specific cable

Transmission speed

Maximum cable length (m) per segment

9.6 Kbps 1200
19.2 Kbps 1200
93.75 Kbps 1000
187.5 Kbps 1000
500 Kbps 400
1.5 Mbps 200

3 Mbps 100

6 Mbps 100

12 Mbps 100
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PROFIBUS DP Interface Card "OPC-F1-PDP"

Instruction Manual

First Edition, June 2006
Fuji Electric FA Components & Systems Co., Ltd.

The purpose of this manual is to provide accurate information in the handling, setting up and operating of
PROFIBUS DP Interface Card "OPC-F1-PDP" for the FRENIC-Eco series of inverters. Please feel free to send
your comments regarding any errors or omissions you may have found, or any suggestions you may have for
generally improving the manual.

In no event will Fuji Electric FA Components & Systems Co., Ltd. be liable for any direct or indirect damages
resulting from the application of the information in this manual.



. _________________________________________________________________________________|]
Fuji Electric FA Components & Systems Co., Ltd.

Mitsui Sumitomo Bank Ningyo-cho Bldg., 5-7, Nihonbashi, Odemma-cho, Chuo-ku, Tokyo, 103-0011, Japan
Phone: +81 35847 8011 Fax: +81 35847 8172
URL http:/iwww.fujielectric.co.jp/fcs/

2006-06 (FO6/F06) 1CM
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