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2014-10-19 | huangcheng V0.1.0 Initial

2014-11-25 | Liur V0.1.1 Fix typo

2014-12-08 | huangcheng V0.1.2 WINRGERN R, F580 11 %
BOOT A#1 RESET 5 5ifiid; #4M RS
15 LA e AN A0S S S b A R B O R
B IR G B ST B A R A
KIJREL U ;

2015-5-6 huangcheng V0.1.3 PDO function supplement

2016-6-15 | wentao Vo0.1.4 Add senseless stall detection

2016-9-22 | Liur VO0.1.5 Add function description for close loop

2016-11-7 | huangcheng VO0.1.6 Add external stop3

2016-11-25 | wentao V0.1.7 Close loop function supplement

2017-10-8 | liur VO0.1.8 Add pvtb mode, update feature & function

2018-6-15 | jiawei V0.1.9 Migrated from pmc007cxsx

2018-7-23 | he Vv0.2.0 Modify instruction

2018-09-27 | he V0.2.1 1. Add analog input function
2. Add step notify related objects

2018-11-30 | Tanlu v0.2.2 Supplement description for Ext port

2018-12-3 | huangcheng V0.2.3 Add sensor type parameter description

2019-02-25 | huangcheng v0.2.4 1. Functional description of adding PV/PP
mode
2. Adding analog location function
description

2019-05-12 | liur V0.2.5 1. Add absolute encoder support;
2. Add sensorness stall detection;
3. Add smooth mode;
4. Extend to 48V supply range.

2019-8-9 huangcheng V0.2.6 1. Add driver mode settings
2. Add power down behavior settings

2020-12-15 | taowang v0.2.7 Modify description for offline command,
pp mode and tpdo.

2022-08-18 | wangwang V0.2.8 Modify description for 10, speed etc
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1 35
1.1 KRR B

UMCO07CxSxP RFiTHIzRELRIFW TEREF :

« BRI RS ABRIELPEFIRP.

© EHIZEH R C RIFTAMEE FIRP.

© ITHISRIN M E RIEINE FIRIF .

UMCO07CxSxP R FIIEHIZE MR B AT, ER EAA B BB RIP I RERI I T AT i
BT HRFERURIPERFIZS]. anRIXFHITASEIERS CAPUS| IAHIIERT, REVERMHFaHE
ftbSZHIR A RURIPEIAR SR, COPUS| BHUKRIEIZ A RIZRIFIAHI X MITH.

1.2 R3HEH

AERFMFIRNF[HEREEREMASTNAGREER, BAIRTEEERKREARPHE
B, BRNATEEANE, REESGNANEE. COPUS| XX {5 ERNEEMA R ERA
i8R, BIFERRTERER. RE. MHaE. B E FIRNE AR ERR IR . COPUSI
S EX LEAE B RIE A X LEERM S RMERFRIBEMRIE. R COPUS| FHATE s
M/RESRENA, —YIRRBEEAFER. TAREEHESIAET—YGE. ZW. KIS
BAR, SUEPFNREE CAPUS| T &IE AR RIEMMZE.

Page 7 of 69



UMCO007CxSxP2 i B — Ak 5 # IR mh ¥ 25

2 B
21 FEE

UMCO07CxSxPx & —Fhi B — AL L EBH 4 15 HI RS, AT EIRRICTE 42/57/86 F RS
BHMEE L, ZRTEHSREH®ET CAN 2EKHNAEEREENSHAES®E. FH
UMCO07CxSxPx it EEHLITHIE AT ARSI %X 120 M AR TIEMB RS, HEEREBERAE
KETIMET RISESHYAIRTH] . UMC007CxSxPx K T l#5:fE CANOPEN DS301 #ZHilthil, EE &
MEEE. FEEMIWNA.

22 MRERR

12-48V FasEE S [E

HItHEER 0.3A © 6A, IESAIERAEER

S BhZ& RGE B shizhl

TV EBRR/RERR/PV ERX/PP X /PVT R/ SR EVHR/ENEEN/FLE
MAER/ KRS F S HEIMEN

32 #F 200-2000CPR & E X RG2S ; STHF SS1/BISS B4 {EIRATES ;
45 0/2/4/8/16/32/64/128/256 H L FhiHSHE

&R 4/6/8 LR BN

F RN T ThaE

Toit RESRHETEAQM

RAPRBEEMNEFRE RELZBNIT

LUA B ARIE S RIZ 4T

IMAEFR 42mmx42mmx 18mm

BERAa®INT, FITRIPREH

Baiidia. 3R, RE. SERFPIEE

2 EE A

23 FREMSTEER
1T UMCO07CxSxPx BHFIZIA TH N HEAFME S, LUERITEREER ATRME~m:
UMC 007 C 3 S({EP 2 I

AN N NN

AN N N N N Y N N N NN

| mEteEE v sEATESRE
S BELARHARDE
| HEEESINE 2 HETH; 36
AIN FEHL N IETT;

IE{EER: 3=3A; 6=6A

S%3EN: C=CAN

EHIBRES

St DIk iEHIER
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&3

E: GEFHL; P H433H

THAES VAR RNE A RFATER SETHTF EEHERS.
3 O
31 BZHBmOMmuE

[ ©) =T

A 3-1
3.2 HHEEO J2
Gl 1 2 3 4
ENX M10 M11 M20 M21
ES AT

M10, M11: ZGitER4 A 46;
M20, M21: ZifER4 B 4H;
FE: BIRSBIEREES KAMRIMTHEE. (FAFRS RIS, &, B fE&F) .

3.3 HJEEN J3

Eli:) 1 2
EX GND VCC
{ES1RAAANT

VCC: ERELIRIEAR, 12748VDC;

GND: ERELIRH;

AR . HERNEE AR, BINAERIA I3 EOLEE—IMZEL 1000uF HEBFBEA.
2. B\ FSERR, ARSIk AR THIEE .

34 E858O0NM

Eli 0 1 2 3 4
ENX | GND Coi I+ Coil- | CANH | CANL
Gl 5 6 7 8 9
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3.5

DVDD | AIN/EXT2 EXT1 GP108 | FSET

ES AT :

DVDD: #ZHl25+5V i, &K 100mA;

GND: I&HIZEHIF i,

EXT1: SMERBRALFFXIES 18N, 0724V;

AIN: FRIUE RN, 073.3V 3 EH 4-20mA;

GP108: ¥FiMAfIL, 073.3V;

FSET: TJ S\, 073.3V, {KEBFEHH;

CANH: JZE$E CAN UL & 2S48 IR ;

CANL: ZE$E CAN YTk 2E4ER ;

Coi l+: EBEAMR/FZFEIEIEHR, SHIREEO Ve BEMHERE; skEHmLEED;
Coi |-: EREA/RELITHIS; REHBIFED;

FE: BRERM—ZEOD, HESmOMNBEELAE-0.3V +5. 3V 28, BHERETHES
ST HIZE K AR

CAN M8 i&EHE
fSEF CAN BZZEIERNIARIE K 5000 KAVfEHMIEEE. & 3-4 12 7T —MEH CAN RkiE#E

% & UMCO07CxSxPx IZHIZSLERKAIMLE 77 R, BIFRZ CAN2. OA A1 CAN2. OB FFHI ARME, mZH
EIE 127 NS,

SEE: BIUER CAN BT /Y 120 BB RN A%, HAENRENBinEEZEE T

120 RRIBEVLRIHEEE. &R PTA2C 25 =75 USB-CAN 453228,

=

o[t 0 (@“[:.:.. o
TOP VIEW : st J 1] —
10 | =10
0 o) \0 o)
3-2

UMCO07CxSxPx 3 #F#R/E Y CANopen DS301 17448, CQPUSI #Z{# T UMCO07CxSxPx £HMRTRY &

AR TREH PUSICAN, ZT B BaIZ#FmE 3R mhEAT USB2CAN 1R1R

3.6

FRALFF I+
UMCO07CxSxPx ¥ #l28 H—NE RS M) Ext1 AT EREINRBRAL (F &, Home position) FF

X, BM3IMBMERNATLIRTIESKENERE, T NERTREGMEABL, AN AY
EXT1 EMNREFRISBEEHRET, X2F A Ext1 SIMARRER T EE A/ T H B E MR EE 2T,
WA 3-3 Fi7ws
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Extl e

& 3-3
EXTT ESAFRTSBIE 0724V, M NFLFERBIE OV FHUABMT . 1 F HAasm
NPN S5 PNP LS REER, BiRIFABMAERRAMEHR. TH -4 £ PN RACHE, HIFR
X AINKETON, EXT1 OB R EFAM% . BAS NPN BEREE, HERER I NFET ON, EXT1
NREXNTHAME, A KO FBIBMHE LR NRa{ERRRIERE N, NRERE, L

AR .

I 74 Lightindicator ,I\ L. t5~24v
1 d . N N ]
I - oF | Lightindicator = +5~24V
Y1 x5 7. e 3e.
% ouT — %@; 1K
Main > Exi -
drcuit — IC X . our .
: circuit ’ji'
1 [ e ! )
e T | AJErON

3-4

25 2 U RO SIRSEABES, SR LEAESEE] G108 1 GND, 3% GPI0B iitiFS
PR HE, FRUORE SRR DVOD, RGMRERE] EXT1, WTE 3-5.

” —_ IWOD
2 A B

GHD

GPIGE

Ji

S
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3.7 BIARAITRER

UMCO07CxSxPx I&#II28AY AIN 5| BIth AT LA S FI Al BN —BEBRALFF KA, (BHIEZHETRE
it 5v, APAL BREEMAZIEM ETHR AR, HEM 24V SHREBER=2E] NPN £B1R
FrEimE AR X (AnBKEE A E2EC/XCICsk#& E2E-XLCID1S &%) , FZEARUW TEFR,
EXT2 BECE K ERIFEEE. ATHNDONAEIES 5V BESEE, R EEERE 24V ER=4HI NPN
BRBNELTF X, 3 24V PNP BUEIEFF .

e +24V
10001%
1 I
RN EXT2EXT3 Fiu{day
8a8% |— _ lme .
=1
1 1
1 1
| A!& GND
. e
K 3-6

S 55 2578 U B O G9S SBTF S, FTRUE GP 108 SIBMELIBIRGNA S, PR EREE
ERLER, ETHUTT . Y REEAME SR, 5 EXT2 1 B A TRIEAE (MIEE PE IR ,
N 3-7 % HEIEEFOBMER, EXT2 WLLRER ERIES (METEAS) , HEEE
BSLABHOERAR, M 37 .

7 [ EXT? H
3 i ? EXT2
SND 3

g

TOP VIEW | EE""'E 5

3-7
St F e AEREE ER AU NPN =i PNP BUE RRES, ERIFSEMNEMEERNMASR. TE 3-8 £
= PNP BUFERLEE, THMERER AINJCHTON, EXT2 OBCE AT RAE, Thi{Fst. EHAZENPN B
BELEE, FMEER AT ON, EXT2 OFE N EFAHEL, LRiFRE.

I lerinacer | +5Y [ BT - | o BV
Light indicat D* Light indicator
! (rgc;] — ’ -y OVDD 0 A/ (rgd) ' OVDD
. (K : ©
g Yoo
A A
Main ouT Eyt? Main —ic Ext2
direuit I—’ [¢ circuit i '# r I
A
1 ! [ =)
GND
i AHEHON GND i AFESON T
3-8
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3.8 MHLIFER

LEMVRIREATT X S F heE 28 AR S PR IES, XT EXT1, EEARWTEE, KA TR
ARG T EXT2, ERAFAMTES, LN LEREE, RATRELMMEAN, T
& 3-9 Fiiwe

DVDD—— S Exti GND e ™S Ext2

3-9

3.9 HEHNERE
UMCO07CxSxPx IZHIZRE B TEER T LUFEFAERIZEERINGE. B XTI AT AN 5[
WREREIIEMANIRO, WTE 3-7 Fim. LAl EIEEZRISNERMNEIE, e 073.3V, 2
£/ PLC SR H fth TR & 4720mA 1EIIEisHIRT, EE4FRRAAUX S ARA .
Ak7
—  +——

4k7

!
6 T o\

" e e Ly o

9

T0P VIEW

3.10 HREBRINEERE

UMCOO7CxSxPx {2 HIER ST HF B R H FR AR . FRRHSR. BRRARIZE . BRI SRS
TE, W HEEZERIEHIZE J1 EAY Coi I+H0 Coi I-SIBIENAT . HigiH BE S1HI 23N BIRHE
HAME, M EREA 800mA, AT FERATKBR TIERE, I£HI253HF PN BI7S B EIFE IR,
PR LSS 45 S SCRHE B i I

Page 13 of 69



UMCO007CxSxP2 i B — Ak 5 # IR mh ¥ 25

...................................................

31 KRETL] BB

2§ UMCO07CxSxPx 1ZEHIBEMIT— N EEIERNA FBEEXIEFE, EFHAREMIETE
SRR, BIEOFRESRAEME . ZXMMERLT, WREEH LBEFMATEER, 7
LUERWmE T BCETNRE: 1§ J1 B9 FSET 5|ENERERI GND /0 5s LA L, AREF LB, 155138
ExmEL] BEE, SEBINNESHEY, EEAFREEXEFESRKE, UEHITER 2.

4 RN B
4.1 ZHiFEAH
UMCO07 =28 A] LABCE A PVT IEapiR, ZEULRR T, THI833 A PUSIROBOT 43 E/HI=
RHEEFIRAMEICE R, TER—BTE) AR EXTZANHAINE « REHITRERITE], WMESRR
WSt EZ% . BN RS & EshEE, B 4-2.
PVT #2IRAETSE R 5. 11 1E4A#IA
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4-2
TEFERFEME . BT$hERE . MEiEREERIER AT, AT EMREHNE, FENHED
it TEIZSIES], UMC007 1Z=HIs AT AMMAEL, AL KHIBER R L&t s, 2aln i AYSE
A

4.2 XA

UMCO07CxSxPx F#FEiRE AR RFFF RN AFIREENMER, ITFIRATIEESIEER .
LAPMIREHRE, BTEARET, ERRESESTEER. £5FERT, ATHAEEHF
EPEEBENHERE. ReERWESHET AR TEEVAERMNH#HTESE, BEAER
7.3.3. 2 #iR,

5 CANopen i&@ifl
5.1 CANopen #id

CAL 12t T T B RIS EIRAR SR CIEE N, BHEBE NIRRT HE EEET
RIS RBIEE (ERENXT how, RBENX what) , MiXIESZ CANopen HIAN . CANopen f=1E
CAL Efti EF AR, EA T CAL BIRFIARZIMNFE&, #RE T oA ITHREHN—MIME R
CANopen 7E{RIEMI4E T M B AMRIEIRT /0171 I IIsEREEY fR: SkiER i E 2.

CANopen BUIZILHL S RIHE X R FH (0D: Object Dictionary) , EEEWMIA R

(Profibus, Interbus-S) R thEA XN &AL . CANopen BIFET XI5 F L (0D)
BB IA IR SNSRI T BE . IR WRFHAZ CAL B—EB5r, ME7E CANopen FRSKLIRAY,
UMCO07CxSxPx SZHFHIFT & F 8 I IR —FR 7 -

CANopen TBIFARELE X T AN TR/LMIRIC GEIMKIR) -

@5 = i B3

SDO Service Data Object FFAERTE) B 8E, tbansH.

PDO Process Data Object BT EmefE X RHERE (BEE. £51F.

REEEH -

SYNC Synchronization Message FFRE# CAN T,

EMCY Emergency Message AT &iairshR IR EE 4.

NMT Network Management FA-F CANopen M4REIE.
Heartbeat Error Control Protocol AT INEr BT R E kTS

5.2 CAN m%H
CAN B HEMEEN (EHIR) MELT Lz EENEE, TRAKEMEN.

e
Mk | coB=1D RTR | BEE | R | NMEE | MR
(BRI SIFRF) | (RIZEKR)
i 118%294x i 6fi  078FY5 16fi 2 M

B STIUE R, EiRiigEHgrRR T COB-1D FEIE, H bt CAN Ik ITHIZS TR,
E itk F PR FEZEPR ZE COB- 1D FAy &t

EE: ARFNERBARENE, C0B-1D J 11 i, &R TiEmi.

COB-1D BISBCan T :

Page 15 of 69




UMCO007CxSxP2 i B — Ak 5 # IR mh ¥ 25

IhEERS NODE ID (F5=ithiit)

10 9 8 7 6 5 4 3 2 1 0

EHISE S HIET SD0 EE X R, X THFESE RS E i IREFRSE R BT E
& PDO 3£,

5.3 FHcE CAN &Eif

UMC007 ] BRIAZE T = 1D A 3/5, HHFEN 125Kbit/s, AAPERMAILIBEEER
CANOPEN F ubifit TEXM H#HITIEM0IEE .

531 F&EID
R FFR ael=a )
SDO 1D 0x2002
R AR U8, rw
G 1-127
FhigEal ROM
BUAE 5
5.3.2 iR
R FFR Ve
SDO 1D 0x2003
R AR U8, rw
BE 0,1,2,3,4,56,7,8
FhigEa ROM
BUAE 5
FANBUEST R AE RN T -
0: 20Kbit/s
1: 25Kbit/s
2: 50Kbit/s
3: 100Kbit/s
4: 125Kbit/s
5: 250Kbit/s
6: 500Kbit/s
7: 800Kbit/s
8: 1000Kbit/s
533 41D
R FFR 48 1D
SDO 1D 0x2006
R AR U8, rw
G 1-127
FhigEa ROM
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ZIANE 0
fE— CANOpen M4EHINREEH N Z T Rl PVT EFIRISEER, EEOCE L
POE

54 RS {EEIRI
541 WHETHELK

TR B FR BETRER
SDO ID 0x1008
ITRHEAR string, ro
e -
FigAR ROM
2AE -

54.2 TEHRRAS
R FFR W FRR A
SDO ID 0x1009
ITRHER string, ro
e -
FigAR ROM
2AE -

543 WA
TR B FR R A
SDO ID 0x100A
ITRHER string, ro
e -
gAY ROM
2AE -

544 RGIEH|

R FFR RGHEH
SDO ID 0x2007
R AR U8, ro
e 1, 2, 3
FhigEa RAM
ZINE -

REIHIERENINT:
1: Bk4E%| boot | oader
2 IRENRFHERSY (AEREFES)
BN wE
FE: MRFHEAPEFMEAES ROM IS HEE SD0 EANGHIGRTFEREINGES, FEEK
ARTF, WFEENTEBREXNRFHESHIRE.
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5.5 HHIEHISH
551 4HRRE

POE &= 7 IREHIRTS

SDO ID 0x6000

NEESY us, rw

e bit

FigAR RAM

FRIAE 0

PR B EX T :

BitO: TSD, over temperature shutdown
Bit1: AERR, coil A error
Bit2: BERR, coil B error
Bit3: AOC, A over current
Bit4: BOC, B over current
Bit5: UVLO, low voltage fault

AN RAIAT 1 FRNAERIRES.

5.5.2 EHIZFRE

R B IR EHRIERRTS

SDO 1D

0x6001

POE il Us, rw

e

bit

FhEa RAM

NN

0

EHRSE
BitO:
Bitl:
Bit2:
Bit3:
Bit4:
Bit5:
Bité:
Bit7:

LEMINT:
SNERISELE 1

SNERIELE 2

RS

busy K7

SNERIELE 3

PVT #&= 3 B FIFO JZ
PVT 23 3 B9 FIFO T~FR
PVT #2538 3 Y FIFO PR

F& busy IRZSIMERET LS 1 5B BRI RCARTS

55.3 ¥FHH

SESA ¥EhEmE

SDO 1D

0x6002

POEEidl Us, rw

e

0,1

FhEa RAM
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ZINE 0
I HEREENIT:
1: 1EME
0: &[T
554 BRKAKEE
POE &= 7 =mAIEE (pps)
SDO 1D 0x6003
POE & i) $32, rw
e -200000 ~ +200000
FiEER RAM
ZINE 0

AR BERE—IMAMNSHEE, AERKEREAR 1, AERKRGEA 0, EitE
UBEXTRIWCRERE, BREAME.

5.5.5 HMXHAIHEIES

R FFR B3 iEs
SDO 1D 0x6004
POE & i) U32, rw
e 0x0—-OxFFFFFFFF
FhigEal RAM

EAE 0

SALHNL BT IIRIBREN SR, RE . MNEERITHI LB EN S
o HIZHIERALT busy KISHTLH B SHHZRE, HERARSNIEFIHRSFEM B
, BEABREAEBHNSED S,

HEFTERIZE

BAHATAENIREITE.

SR RERAMENRNT, MNBA ARSI IHRN 4 45, tban CPR=500, ARAk
A 2000 BFER AN EET—E .

FEAIHEMSSZAIMERT, MABMAREIITHRAMN—5, thuBER 12 4L, B
25N 4096 BTEE M AR —F

5.5.6 XA IES

R FFR ITIFEIES

SDO ID 0x601c

POE &3] $32, rw

SEE ek B AT ERSE: 2731 7
ZEBIERIEEE: 27 ¢+11) T Q27 (r+11))-1), r F4REY
BEFEE 0 r=12 3R 12 RIS RS

FhigEa RAM

ZINE 0

@IS SR BIRALE, ITHIEE Bt E R M E R S8, RIE L ERIRE

TR SRATHI L NI SR E R E.
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EFFERZSHASRTATZEITTE.

SR RERAMENRNT, MNBA ARSI IHRN 4 45, tban CPR=500, ARAk
A 2000 BFER AN EET—E .

FEAIHMEMSSZFIMER T, MABMAREEITHRAEN—5, thuBER 12 4, B
25N 4096 BTEE M AT —F

5.5.7 #&IbpEE4S

R FFR 2 lnkagviti-tod
SDO 1D 0x6020

R AR U8, rw

e 0

FhigEa RAM

EAE 0

ZIR S AIRIEEIETT, TSR ERNSEFREEN.

5,58 IL{EER

POE TEER
SDO 1D 0x6005
SEES U8, rw
G 0,1, 2
FhigEa RAM
BUANE 0

AL TIEERMEEN T

0: (IEER

1: REER (B3ENEER)

2: PVT R

3: YmhDRSERMEIEN FTRRR A ElH)

4: PP(Profile Position) iR (BEEIUEEN)

5: PV(Profile Velocity) &3\

YUNRERAREM EERET, BHFLLEENRREEE.

5.5.9 JAZhiEE
TR BZBFR BENERE (BALA pps)
SDO ID 0x6006
POE-E il U16, rw
JEE 0-OxFFFF
el il ROM
FHIANE 600
5.5.10 {F1L&EE
POE &= 7 {ZIEIRE (BBALA pps)
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SDO 1D 0x6007
ITRHEAR u1é6, rw
SelE| 0-OxFFFF
FhigEa ROM
2AE 600

MERBRERRENSILREBRER 0, FRURIERERAIRENR 0.

BEhEEFERE EZERTR, Fl20M 0 BREEI B R E B IR & KIREHE

5.5.11 JNiEE R
IR B R TR E R
SDO ID 0x6008
POEEidl U8, rw
SeE 0-8
FiEER ROM
RIANE 0

5.5.12 WBIEE RH
IR B R IR E R
SDO ID 0x6009
POEE il U8, rw
SeE 0-8
FiEER ROM
RIANE 0

9000

8000

7000

6000

5000

4000

3000

2000

1000 %

0

1 155 309 463 617 771 925 1079 1233 1387 1541 1695 1849 2003 2157 2311 2465 2619 2773 2927 3081 3235 3389 3543 3697 3851 4005

5-1

UMCO07CxSxPx ¥Z=HIZEEA S BALRINRGR, I 4-1 FiR, BEhEE. FILRE . ik
EFURIR AT AR E , IR T3 178 £ 8 MY L, B MM A INREE T3,

FEAL IRIEREE (PPSY)
0 A EREMRIER
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1 77440
2 48410
3 27170
4 21510
5 14080
6 10460
7 6915
8 5210
5.5.13 40%
R FFR 457
SDO ID 0x600A
ITRHER u1é, rw
uE 0,2,4,8,16,32, 64,128, 256
FhigEa ROM
ZRINE 0
5.5.14 B KAHHR
R FFR RAMHER
SDO ID 0x600B
ITRHER u1é6, rw
e 0-6000
FhigEa ROM
EINE 0
5.5.15 HHLLE
R FFR BHAE
SDO ID 0x600C
POE &3] $32, rw
e EEN BB AEIMERLSS: 2731 7 2731-1)
ZEBIERIEEE: 27 ¢+11) T 27 (r+11))-1), r F4REY
BEFEE W0 r=12 3R 12 RIS
FhigEa RAM
ZINE 0

FBE N ESHGSW TERITE, EHIBRBTEANSHBEBMIRERINVE, A—
T SMERRR, ERRTINRSAEENNE, AR REMESEENIE.

HEFFERT, HEENEZUSEKRITEYN, BtSAPEEESAT AT, MY
SIERIZMNEEEBENMESH, WBEMEREEIR. AAMERT, URLES PR
1/4 BN

AEFIMERT, =HisREan, NEER8mER.
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AREXNAFRXT, TH =20, R REEENNAE, TOXER EREIEM

H LR RFHNEERNIZINR.

HEREGEEAFERT, THRERN, VEEREHER.
EZBEHEAFMRRT, EHR LBEREHEERD RV ER IR,

5.5.16 BT (AN E gr T3S F13F)

R FFR BOEFL

SDO 1D 0x6034

POE & i) $32, rw

SEE BB IHEmRGE: 2731 7 (2731-1)
ZEBIERIEEE: 27 ¢+11) T (27 (r+11))-1), r F4REY
BEFEE W0 r=12 3R 12 RIS

FiEER RAM

BUANE 0

LEIHEGRID R AP REHI SR SRR R, APAEBSA— M EHALE (0x600C 3 R) ERT,
SEHHELRETMNE, AFERBMEHINE = HIEENE + REEN

5.5.17 YRiDAAL & (L5 {E IS A3E)

PO RIERNE

SDO 1D 0x6035

POE & i) $32, rw

SEE BB SHERGE: 2731 7 (2731-1)
ZEBIERIEEE: 27 (+11) T (27 (r+11))-1), r F4REY
BEFEE W0 r=12 3R 12 RIS RS

FiEER RAM

BUANE 0

1 BT BN R B 4R R SR B SEFR L B A .
5.5.18 HLZER

R FFR BRARERARY
SDO 1D 0x600D
R AR U8, rw
SeE 0-3
FhigEa ROM
BUAE 0

5.5.19 HHLfFRE
R FFR FEAL{E &E
SDO 1D 0x600E
R AR U8, rw
SeE 0,1
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FhEa RAM

RIANE 1
EHLFERENEEN T :
0: At

1: fEREERAL
W ERAUSIEHI SR BV R AL RIS, SRTDERSWARIE, MERkEA 0, BY
LA BB A LIS HAIE, BERAFREMXERERN.

5.5.20 HEFHRE (FIH)

TR B R W EEEEBIREFLE
SDO ID 0x601b

POEEidl Record

el 0-1

redi il ROM

ERAE 0

BER 1R, HEEENLSELE, K 0RBEHREL.
5.5.21 ¥EEESH (FHIH)

R FFR R EEERNESH
SDO ID 0x6017

ITRHEAR u1é6, rw

e bit

el il ROM

2AE 0

MNSHEAENAT:
Bit0"6: HEHITIR, BFSH;
Bit7"15: 1%E5;
UMCO07CxSxPx 1=l 28 %I A At SR AU I [B1FE B3 SEER ok Bk iE iR 1, HERES
B, @5, BE. NSRS SHEEZEEN, HPBEERNEERNEHLIEEE. &
I RASEREBEEREAE-10710 Z (8,

5.5.22 SCRHEE (FIFF)

POE &= 7 SCRHEE (pps)
SDO 1D 0x6030

POE & i) $32, ro

e -300000 ~ +300000
FiEER RAM

ZINE 0

IERER— M EFASHEE, RERMKKRARA 1, ARG EA 0.

5.6 SMEESFIL
UMCO07CxSxPx 1= HlIgS R — N E AR XMA O EXT1, ATRERRFLESRTESET

Page 24 of 69



UMCO007CxSxP2 i B — Ak 5 # IR mh ¥ 25

ke,
Lt R2IFLEThEERE, RIS B NR B YA L0, E5I3REEHiER
M., #ELENS#HGS, APATLUZEIEHIRIRTES, EEEWM—MaNSIHMEL T RS2
b, AEHAPERMNMORSAE, BHRASBREmNHNSHS 2.
TR B FR SRR AT

SDO ID 0x600F

POE il Record

FhExs ROM

SEAH 2

FE3| 0x01: HEPEAIZILFEEE
POE &3] s, rw

SeE bit
FHIANE 0

BMIMBESERER 1bit TR, 0 RREIE, 1 RRfEss, HEXNT:
bit0: JMPEREFIL 1 FRIKE
bitl: JMNBEREFIL 2 FREIKE
bitd: JMRERELL 3 FHIRE

FE5| 0x02: IMNBERFLEAMEIEN

R AR U8, rw

SeE bit
FHIANE 0

BMIMBEEHEILMAERA 1bit TR, 0 RN FEAA 1 Rx EA A%,
HENIT:
bit0: IMPERFL 1 ALLER
bitl: IMNBERIFL 2 A LER
bitd: HEPEREFLLE 3 MLIEN
FZ=5| 0x03: {RELEEAA
POEEidl Us, rw

SEE 0-1
NN 0

fRRLER S AEE S AT

0: MLIENEERN LG, TRIREEANBTREN; EREATHEER, 2
HIRECERE A LREME; EERAT NPN KBRS

1: MARNEERN AR, EHRERENA LENENE; RERTRAR, &
HIREERNRATRER; @EEAT PNP KBRS,

SMNER R BT LE R A IERS FTIEIT Ox601A ST RIERL, IEHIRRERNANLIBE S BER
WERNRE, BONEBRESEEER, ERNMABRIEIFIE, BNBI4RE
o

TR BZBFIR EXT1/EXT2/EXT3 F2 EHERT (ms)
SDO ID 0x601a
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POE-E il Record
EE 07200
FhEa ROM
HINE 30

5.7 BHI10wH

UMCO07CxSxPx 1528124 7 MNMEF 10 (GP10) i 2 MNP EEE LI EXT) i
O#0 2 PNgmAE g4 (ENC) im .

571 BERI10%AO&E

POE &= 7

BA 10RMEE

SDO ID

0x6011

POEESill

Record

e

ROM

SR

2

FZ35| 0x01:

10 3% 7514

POEE il

u1é6, rw

bit

NN

0

N 103mOBEM 1bit ]R, 0 AW, 1 M, JAHEXWT:

Bit0: GPI01
Bit1: GP102
Bit2: GPI0O3
Bit3: GP104
Bit4: GPI0S
Bit5: GP106
Bit6: GPI07
Bit7: EXT1

Bit8: EXT2

Bit9: EXT3/ENC1

Bit10: ENC2

Bit11: GPI08
HoZ&aE i NisOMBBEEHANGEOSEBEERENGDO, FAARE.
¥ GPI00TGPI07 R 5|HEIEHIZEEO, NIEBLEEFER.

F&E5| 0x02: 10ixOfE
R AR U32, rw
SEE 0-0x3fFFFf
BINE 0

SMNEOMEER 2bit /R, R 10EAORSAMANIRED, BEEMSYAT:

0: FLOATING
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1: IPU

2: IPD

3: AIN

MR 10 wmOEEREE RO, EENSAT:
0: OD

1: PP

10 i AR E R A EX T :
Bit1-0: GPI101

Bit3-2: GP102

Bit5-4: GP103

Bit7-6: GP104

Bit9-8: GP105

Bit11-10: GP106

Bit13-12: GP107

Bit15-14: EXT1

Bit17-16: EXT2

Bit19-18: EXT3/ENCT
Bit21-20: ENC2

Bit23-22: GP108

5.7.2 @A 10w A{E

R FFR A 10 i O1E
SDO 1D 0x6012
ITRHEAR u1é, rw

SeE bit

FhigEa RAM

EAE 0

BN 10 wOMMER 1bit Rk7x, 1 "RemBET, 0 RRNEEFE, SAEXEMANGO
T3, B EXAT:
Bit0: GPI101 (&
Bit1: GP102 HY{&
Bit2: GP103 (&
Bit3: GP104 HY{&
Bit4: GP105 (&
Bit5: GP106 HY{E
Bit6: GP107 HU{E
Bit7: EXT1 Y&
Bit8: EXT2 K&
Bit9: EXT3/ENC1 RU{E
Bit10: ENC2 Y{&
Bit11: GPI08 BY{&
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5.8 H&R4miE

581 EXREESHA1

TR B R BRIESH
SDO ID 0x6018
POEESill Record

redi il ROM

SEAH 2

FZ35| 0x01: BRIZHIRIESH

POE &3] s, rw
BE 0-100
ZOANE 0

FZE3| 0x02: B&BENIEITIFERE

R AR U8, rw

SeE 0,1

BUAE 0
B&EMEITEENX:

0: NMEREBELBNET
1: EREBELBNET

58.2 HREESH 2

TR B FR BRIESH 2
SDO ID 0x6019
POEESill Record

redi il RAM

SEAH 5

F#E3| 0x01: BE&IEFIEST

R AR U8, rw

E 0-100

BUAE 0
FZ35| 0x02: BkiES

POE & i) U32, rw

SeE -

BUAE -
B&IESEN AR BENIEFET.

T2 0x03: RIFELIES

POE il

us, rw
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e 0,1
NN 0

BN IREFRAEEIES.

FZ3| 0x04: E1TIES
POE-E il u16, rw

e 0,1
NN 0

BN 1 BITE&EFETEEES.

5.9 A EH]

UMCO07CxSxPx 37 3% 200-2000CPR & & 4mAL2E, A PID AR SEIFIFTH. LA
TEAFHEEXS IR,

591 HIEAHR
MREH | GEESE

SDO ID 0x6021
ITRHER u1é, rw
e HEBEXNmIBIFFIF: 200-2000

BIHMERIBEEAT: 12
Fhga ROM

HIAE 1000, 12

AR TERBHRSVIERR, LAEH BT,
59.2 KP Z#¥

TR BZBFIR KP &%

SDO ID 0x6023

POE &3] U8, rw

EE 1-255

Figa ROM

ZIANE 48

%SG 2R 508 A0 N AR
59.3 KIZ¥

TR BZBFIR Kl &%

SDO ID 0x6024

POE &3] s, rw

EE 1-255

Fedr e il ROM

ZIANE 8

BB HG R G R PR ZE R
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59.4 KD Z¥
R FFR KD &%
SDO 1D 0x6025
R AR us, rw
eE 1-255
FhigEa ROM
EAE 8

22 G ALER Zo Sl VA

59.5 FIEERESH

R BFR BEIRESH
SDO 1D 0x6026

R AR U8, rw

BE 1-128
FhigEa ROM

EIAE 8

GSHCY R GEE R, B A B e I B BRI S e, (HREAREE

o T H

59.6 JFEIEESH

R FFR BEIEESH

SDO ID 0x6027

ITRHER u1é, rw

uE 1-255

Fhga ROM

2AE 8
ZESHERRE.

59.7 BEKESH

R BFR HBHEKESH
SDO ID 0x6028
ITRHEAR u1é, rw

uE 1-255
Fhga ROM

2AE 64

FIRTE R T TIREL, DA T4 s it

5.9.8 JI5EIERE

POE &= 7 BN ERE
SDO ID 0x6029
POE &3] Us, rw
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EE 0-1
Figa ROM
HINE 0

TERENFEREL, PID SHAEY, HHIFTIEEMNENEN, RNARESERERE

IEERALETTS

5.9.9 H3lERRFERRE

fERE DR G, HAERERALENEAEEARE A RIRHR AT AR EEE 5.

R FFR BEaREREFEFERE (B

SDO 1D 0x602A

R AR us, rw

e 0-1

FiEER ROM

BUANE 0

FreEIEHR BN RS EE, HIFHFEBEYAIES N\ EEPROM 1, FERFIRER

HFiESER.
5.10 [E:P EfizshtE=

R FFR B3 EMLEFEH

SDO 1D 0x601D

POE &3] Record

FiEER RAM

SHANH 2

EIXEMEHERTUAREFIEETRESTHENUENEE, BEIRLER
LA E S MRS .

5.10.1 [ ehEE

T & 5| 0x01:[7] A € £ 18

ITRHER $32, rw
e —2147483648-2147483647
ZOAE 0

5.10.2 [EBEMAE

T& 5| 0x02:[F) A E A i B

ITRHEHR $32, rw
e —2147483648-2147483647
ZOAE 0

5.11 PVT iz =

POE & 7

PVT iIZEIXT &R

SDO ID

0x6010
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POE & il Record
FiEER RAM
SN 19

UMCO07 X 3F=F PVT =HlI#EX, SERNEATARNATR.

ER 1 AEREHER, HIEFIBERITE LA AR PVT FAIEER, —XPVT i
EER.

ER 2 ABTEHER, EAHRIES AR PVT FHIEEES, RERSIERRITRE
BRI FE4E5R PVT IE5),

X 3 A FIFO IBHIER, LM EMNEIZHIEREA PVT 5, 1583 SRS
PVT #(#EH4T PVT B30,

55N UMC007 Z#54H ID R E, BT RE—MEHEERNHZ N AR L B ahFlfEL PVT
E1T. PVT EaRRIERRIZIESE PUSICAN TEGRIBIATES.

5.11.1 PVT &4

FZ 5] 0x01:PVT 5135 4E
POE & i) U8, rw

e 0-3
NN 0

0: #£&1F PVT iBH);
1: B PVT ES);
2: G PVT (LB, EEFTEXREIES AT,
3: FBERRRATIFREIFRA PVT iE;
5.11.2 PVT T/EHE

FZ5| 0x02:PVT T1EHET

POE &3] U8, rw
EE 0-2
ZOAE 0

0: PVT &% 1;
1: PVT &R 2;
2: PVT &= 3;

5.11.3 &K PVT 5%

FZ# 35| 0x03: F K PVT &3

ITRHEAR u1é6, rw
SEE 0-1000
FHIANE 0

5.11.4 PVT $&4t

FZ5| 0x04: Ay PVT 5%t

ITRHER U16, r
JEE 0-1000
ZOAE 0
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5.11.5 PVT #3\ 1 &%

1. PVT &R 1 &IRZ S|

F# 5| 0x05:PVT 15 1 IR ER5|
POE &3] U1é, rw
e 0-1000
2AE 0

2. PVT#RR 1 RZES|

FZE5| 0x06: PVT #23 1 ERZE 3|
ITRHER u1é6, rw
o 0-1000
EINE 0

5.11.6 PVT #: 2 &%

1. PVTHRR 2 IR e in R 5|

FZ5| 0x07:PVT #£3X 2 JNiREZ RSIR RS
ITRHER u16, rw
E 0-1000
BUANE 0

2. PVT 2= 2 IR EREE

]

FZ 5| 0x08:PVT #R1 2 MEM LR RS

ITRHEAR u1é6, rw
SEE 0-1000
FHIANE 0

3. PVT &R 2 BIFMERRIZRS|

FZ 5[ 0x09:PVT 18R, 2 B ER 2 IR % 5|
ITRHEAR u16, rw
E 0-1000
BUAE 0

4. PVT &3 2 TRERM EL 4t

]

F# 5| Ox0A:PVT #53K 2 BRI ER L5 R ZR 5|
POE & i) u16, rw
el 0-1000
FRIAE 0

5.

PVT 2= 2 TEIAM R 3
FZ 35| 0x0B:PVT 1R 2 B R
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ITRHEHR u1é6, rw
SeE 0-65535
FHIANE 0

6. PVT &R 2 BIRMERIAZR S|
FZ 5| 0x0C:PVT 8 R, 2 BiRMEREInZ 3|

ITRHER u1é, rw
SeE 0-1000
FHIANE 0

7. PVT #8232 WIRMERERZE S|
FZ 5| 0x0D:PVT #R3 2 BURM R AR &S|

ITRHEHR u1é6, rw
SeE 0-1000
FHIANE 0

5.11.7 PVT #: 3 &%

1. PVTHR= 3 FIFO RE
FZ 5| OxOE:PVT ##3X, 3 FIFO JXE

ITRHER U16, r
EE 0-1000
ZOAE 0

2. PVT#= 3 FIFO TR
FZ 5| OxOF :PVT &=, 3 FIFO TFR

ITRHER u1é6, rw
SEE 0-1000
FHIANE 0

TAE#E PVT #53X 3 B, FIFO RENTIEXMGIRERERT, $2HIZRRTSIIREY FIFO

TRRELE (L

3. PVT#= 3 FIFO LR
FZ5| 0x10:PVT &=, 3 FIFO LR

ITRHER u1é6, rw
SEE 0-1000
FHIANE 0

TAE#E PVT #2533 B, FIFO RERT I GRIRERERT, ZHIZRTSXIRAEY FIFO

EBRGIE L.

511.8 PVT A&

FZE5| 0x11:PVT (U B
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POE &3] $32, rw
e ~2147483648-2147483647
EINE 0

ZH] PVT SR IEsh B4 E -

511.9 PVT EE

FZ&5| 0x12:PVT 1RE

R AR S32, rw
SeE ~2147483648-2147483647
EINE 0

LH] PVT SEAEEAETNEE, B{L pps

5.11.10 PVT K}[d]

FZ 5| 0x13:PVT Af[g]
ITRHEAR $32, rw

e 0-2147483647
ZOAE 0

M_E—/N PVT S 35T PVT SRORTE, B{LA ms.

5.12 FEX T

UMCO07 B i 3T 454 CANOpen BY NMT 5 ST BEM T — MNEZHFHE N HZ T
B PVT EEIEIEBE.

FRIE NMT 185K

COB-1D ByteO Byte1

0x000 CS Node—-1D
IR NNT 5 SEARFMFRE LAY IER T, XFByte0 F Bytel JiiN T H#HAIE X o
ByteO EM T :

WL | gk

10 BEE S EMIEE)

11 BEI PVT 125}

12 =1k PVT 123}

Bytel 948 1D, RAEFEHIZRULRIRNLAE 10 5B S/ 1D fAER, AHMITHREMGS
#B1E.

5.13 PP =R

THEERIEE R 4 3N (Profile Position Mode) PP #83, 1Z T{EME KA
R, ATRMZERHRE. FILERE. MRE. BRRE. STREMEMRMLE. 7 PP RN
BITEH P AEE AN EAN—EFNS Y, &ERESiEH FILEHR AN —RES
HEBIERFNSEEIT, AEEIBNSHEITEREHE NS EIET, BEMNITHIEE
TR 5. 13. 3 AR, 5.13.1 F15.13. 2 {EREXITHIAT S .
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5.13.1 PP #HX3¥ 1
PP RS H 1 Jy RON BH, FIRELIRTE.

TR A FR PP RS 1
SDO ID 0x602d

R AR Record
FhiEER ROM

SHNMK 4

5.13.1.1 pp fnis

FZ5|0x01: pp MIRE, E{Lpps/s

ITRHER U32, rw
EE >150
2ANE 32000

5.13.1.2 pp Vi E

FZ5| 0x02: pp BIRE, E{Lpps/s

ITRHEAR U32, rw
JEE >150
2ANE 32000

5.13.1.3 pp BB E
FZ&5| 0x03: pp BEMERE

ITRHER U32, rw
EE >150
HINE 600

5.13.1.4 pp fE1-H#E

FZ5| 0x04: pp FILIRE

ITRHEHR U32, rw
EE >150
HINE 600

5.13.2 PP X% 2
PPARXSH 2 W RAMBY, FRRSHEMMIIAE.

PR AR PP R B 2
SDO ID 0x602e

R AR Record
e ROM
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SR 4

5.13.2.1 ##)5

FZ35| 0x01: 1T&|F
ITRHER u1é6, rw

e 0-OxFFFF
ARIAME 0

EHIFIR (6026, 1) PRI T IR E BB TNEE:
fL4: BEHiEiTES. HMER"ERE"1"H, BITEITES.
o L5 HZAWIRA A, FIBIITHAL 4 MAMEITES. BZAERA0",
BARSTREERITHEITES, REABRITMEITES.
i 6: HIEZA"1"BF, BIFALE (602e, 4) BBIAIE, HEIRA"0"F, B
BEREMNAE.
i 8 (Halt) : 1ZfLA PVIRINNA, HZMAER"1"THR"0"E, BNELTNZRN
BEIRHEMEZE BARRE. HiZMMER0"TA" "B, BINFERRFFLEE,
fiL9: HZHIRER, BEIEENEMUERNTRERE. UMIREZEEN
BRI SITHE, EABRNAREEZMNE L.
5.13.2.2 R&F

F£5| 0x02: KREF
POE-E il u16, rw

e 0-OxFFFF
ARIAME 0

KEFITR (602¢, 2) FH TR EBHFRIMINEE
10 : HHREWEFRBEE, ZEHIEA"1",
12 : Z AR BB EFT BfRs . ZADESEH R B irs "R E5%
EMENL.

BISMER: E—PNEITESEERTR. TNEITESNEZESTREANTH, B
FFMIBITES . EXMERLT, RESGLEHET HiITH S ST ITHNETES
A, iz W EN.

E—NEITESBERHABREFZ—NETESE, EEENSITESEIFHEZ
M AT BREXMUKR, ZAHWIKE.

5.13.2.3 pp {7 %

FZ&E5|0x03: pp BITIRE, FSAFENAE, ESIER, fhskit
ITRHER $32, rw

EE -300000- -150, 150-300000
HIANE 32000
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5.13.2.4 pp HHrfi &

FZ 5| 0x04: pp HFRUIE
POE & i) $32, rw
eE -273172"31
ZRINE 0

5.13.3 PP R TIERFF

EBFAIEXR (602, 4) FIREFHNBIRMNE. BE, FEEEHIFEXTSR (602, 1)
YL 4, N AZ1THS. BERUEAY, HHIEIEE I SRESFFRGL 12 31T
ZE, EMNETHIE. BAMNER, KESFHHLGL 10 B BIHILA" 1",

B¥rs A
(602E, 4)
— >
t
A
LEnRE / N\
/| e
A t
FBfRR
(602E, 1 {if 4)
|
t
A
BirmffiA
(602e,2 51 12) | | >
t
A
Sy =k ry=1 _
(602e, 2 {3 10) - >

t

HEMEBITHSAUGEHEZER W TEPHREISR 1), KEFEWNR (602, 21FE
BfralmRL) REAL 12 1§k A "0" . FEEsImBEMRLERE, AEEHE TAE 2B
E, UMESR. E, TEMMEESTSH, GIEE. MEE . BREF EFE S 2) .
FEERXRER, T EESA#H AT (FfE = 3) .

FEECH, FNEFSBRZN BTES 4) . BIEEIFETR (602, 1 i1: "B
THIRR") P 5 HIRE, IEHISE TSN ERER, MNEITHSRHHERNIT (1t
B 5) .
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HEkRa 1] @ 3) (4) (5
(602e, 1 i 4) I—] |—-| [_I [_] |_I

A

M EMERER
(602e, 1 4L 5) f N

BiRE — T — e t
(602¢, 4) T 7

ERER ; ; ]

Birm i T
FFALEREY

Birm

A
BfRAHIA

(602e, 2 f3iL 12) |—| I_\_I |

A

BrEisZ| ] |
(602e, 2 iz 10) [

E-N BRI ENEIRTE
TERTTERE—BERIEEHN, F-MBRMUENGERTRE. Bb, 25F
XHER (602, 1) YL 5 #ixA"1", FEIBEIRERFHIIAESE .
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A
Birs
(602e, 4) ,—I
e | I — — -
t
LERE A
Wl .
t
o A
FTBfRs
(602e, 4 {i 4) |'_]
e 41 | -
t
SEF=tipIN A
(602e, 2 131 12) . |
[ :| | -
t
A
BirsE 2ikE|
(602e, 2 131 10) _
t

EEE BRI BN A

HIEFIFXR (602e, 1) P9 A"0", HEATEITHZELMMBERNE. 4T
Bich, BENERUENRAEESFTE. B IHIRA"", BRERZEE, BEEFEE
HLE, REMRENZHHEHA L.

HiFs A
(602e, 4) [
|
t
A
s 6040, £7 9 = 1)
e / _\
/’ I 1V N
6{)4(]|1 fi19=0) t
T EARS A
(602e, 4 i1 4)
I .

T
BFR S HIA A
(602e, 2 51 12)
[ -
4
Birscixsz A
(602e, 2 {51 10)
-
i
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5.14 PV

THERRIEE 5 HN (Profile Velocity Mode) PV 185, iZ TAE{&EN KA INR
R, SPPIEXEABHEE. FILEE. MEE. BEEMEITIRESH.

EHIFHIGL 8 (Halt) BUERE"1 "R "0 BT, A AT A B SRR R ZE BirEE
HiZLAER"0"TR"1"E, BHIERBIRERHELEER). EEsdER A TEHMNEITEE,
TS TR d B EIFNE ERNEE .

5.15 U EENL

UMCO07CxSxPx B—/MEIEESHMAIRO, MEBEMA 12 i ADC, BT ERK
BIEEMER . ARERMEEMEXEH, REITHENEEAMFERE. THIEEEA R
MEENHEXRITR.

TR B FR B EMRE
SDO ID 0x602f

POE il Record
FhExs ROM

SEAH 6

5.15.1 EHEEIfFEE
TZ3| 0x01: REENAERE, 13THF, 0 %M

POE &3] U8, rw
e 0. 1
ZOAE 0

5.15.2 HEHIEADIE AD 5
FZ5| 0x02: HEIIERIBADEE, MREMEMNER/MVE

ITRHEAR u1é6, rw
SEE 0-4096
FHIANE 0

5.15.3 M EFTI ARG

FH35| 0x03: EINEFT5EIFRE, BLms

=H SR EFRLL AR B —X R EMANE, WRAKIREE AD MIANES E—RAVHA
B EXTHAIIRE, FHTRNEFT

POE-E il u16, rw
SEE 0-65535
FHIANE 100

5.15.4 EREFE T EHE

FER5| 0x04: HERIEFTHMALE, HARKRIA AD i35 E—RIRENAY AD FD 2 E4%1%
AMEXRTIAER, EHEFEIT R EET
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POE-E il u16, rw
SEE 0-65535
FHIANE 30

5.15.5 I EN EH/ME
TFZ 5| 0x05: 1R HCIH AD AT N HILE T B

ITRHER $32, rw
EE 27317231
ZOAE 0

5.15.6 M EN EHAHE
FZ5| 0x06: AD FLJy 4095 At Rz LR i B

ITRHEHR $32, rw
EE -273172"31
HINE 64000

5.16 R3]

UMCO07CxSxPx 32 #5FIIZE ¥4I, # ki i) R 2 LA AT, 388 00 | 2R K HRIB FR A P ™ Y

B o
R FFR I ZE
SDO ID 0x6016
R AR U8, rw
e 07100
FhigEa RAM
EINE 0

5.17 B ERA

UMCO07CxSxPx Z#F 0-24V EB[EHRHUZ N, 12 {i ADC.

R FFR EHIEHEA
SDO 1D 0x602B
ITRHEAR u1é6, rw
e 074095
FiEER RAM

BUAE 0

5.18 @

UMCO07CxSxPx ITHISAENMEBERNBIREEN TR E SHEH, BAE— XLt
BHEHEEEMEEMER, THIZETLUEN TPD0 EIRFHBII BB, HFHEN L

B E R .
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TR B FR THBHIEE
SDO ID 0x602C

POE il Record

redi il RAM
SEAH 3

FE3| 0x01: HHBEIRSS
POE &3] U8, rw

SEE bit
FHIANE 0

SN 10mOAEA 1bit &R, 0 AMAN, 1 AL SHEXNT:
Bit0: HFHBAMNES 1 B

Bitl: SHBAMNES 2 B

ZIT R ATERET R TPDO, XFHRIEL 4 N ERTF B LB EA.

FZ5| 0x02: HHIBFNMNE 1 BINE) KE
POE & i) $32, rw

e —2147483647 ~ +2147483647
EINE 0

TZ5| 0x03: HHHBHMME 2 (BEIIE)IRE
POE & i) $32, rw

e -2147483647 ~ +2147483647
ZINE 0

5.19 HEITHN

UMCO07CxSxPx AI#&M R GriE e, HREHNAERITA. THEHIEEE R IEEIT IR
EHREMNR,

R FFR BHEITARE
SDO 1D 0x6031

POE &3] Record
FhigEa ROM
SN 3

5.19.1 HHITRIEHF

FZE5| 0x01: HEITHIEHIFF X
POE &3] U1é, rw

SEE bit
FHIANE 0

Bit0: AMZE|3=E fFRRAN
Bit1: MZEi|H

Page 43 of 69



UMCO007CxSxP2 i B — Ak 5 # IR mh ¥ 25

BN AR 1 BFFRITH, 0 RF R,
5.19.2 #HAHHLHE

5| 0x02: IREEFRHLIIPREE, BALmv
POE &3] U1é, rw

SEE 0-65535
ARIAME 0

Him R AT RAT IR, AR e R e R (R T Itb R R e AL AR AL -
5.19.3 HHERHBE

5| 0x03: R IREBE, BALmv
POE &3] U1é, rw

SEE 0-65535
NN 0
iR R IRE I KATIES, AR e IR e [ (R T It R SR AR 3
6 M EEER

UMCO07CxSxPx 1ZHISE AT E AL TIERN, AXMHART, FHEAN LBEE
FPITHRPBEXRZFKRE, ZABEMSET CoPUSI T RIRH4HIF/E 1K= 2 EEPROM .
% PMCOO7CxSxPx #5238 T1EFE B4k /5 3NAT, CAN BITIZE SR AT NG B A FTELR3E S .
UMCO07CxSxPx 1z Hll28 3 ¥ i s K Fl P18 ¥4 100 4.
*THAAEEXEFRIEMETES, E8R (5HREE X HEER) .

7 TRRMEREMN

UMCO07CxSxPx AJiE3id CQPUS| T E&i{ PUSICAN 31T S EiRk ., 10 i IS BH4M ., i
B SR A ENREE.

71 ZHEHESR
T E5{4F UMOTCAN Z=ZE CAN iEHC 28 (USB2CAN 3§ PCI2CAN) B9 3%, MaTLEHRHELEY:
¥ E D E WA USB2CAN &L EE, MEESHH R SHIELE, EHAEEAR.

7.2 BHAFRE
7.21  WEHRLE
BB AR IR TN R AR A AL 25 1 A I AR THRAE .

7.2.2 TERH%LE

IX TR PUSICAN B TR B R ZRIM, THREMEERIEAXHRA, :TF pusican. exe
BIATIE T,

7.3 BAHE AU
731 [FHHES
4% UMCO07CxSxPx #1 CAN iEACESIZE 3-2 A NIEEREK, SAK/L UMC007CxSxPx L
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M, IE® _FEfE LED KTH§LL 2. 5Hz HOSTIER A4
732 FHm
N5 S E PUSICAN RIS R ERFENE R E. WE 7-1 Fin:
- FUSICANIRE T B v1.0 49 o= %
i IR %&‘E[s} W FBEH)
P WE R GFE | =W OSs gk g i A ﬁﬁﬁ ET R i e | X
S o x PMCO07C3EP2(58) -
= 4 ToEBaNMT  DikiEmdesl SO0 =ERE Poos EETER
=5 Biaihs
EITL_, PMCO0Txx rRERE rHMT
----- b PMCOOTCIERZ (5#) BED: S R
&SR PMCOOTCIERZ Bl
TEiFARE: 103 BB
YoithRE: 3.57 S
BEIE7E: Operational
HAITRIERTS
e
8@ H omww: [ ] O eams|
&t 1%
FRIPP/PVIETIER, [602E,3): |
32000
FREIPP/PVIETIER, [602E,3):
32000
MPF‘LLE,[GUZEA]
m%iﬁﬂ:ﬁc [6000,0:
mﬁuﬁﬁ |6001 ol
[laf4] v 1] aPP LOG, DRV LOG 4 '

e 4P| NUM| SCRE[ [t
7-1
EXR@E, 5F “BE’ BFMERERISEFUEIFER, UMC007CxSxPx 15HI8E B BRIAK
Y55y 125khz, s “FTH” BiR, A TEMBohEE SIS, REELEFINE
S LHNELDHMEYIRE, WHFEEREN S, AIITEXES B RZIEEHIEHF
iz
BahT5 s {# UMCO07CxSxPx HENTATHE{EIRZS (Operational) ;
{21355 {F UMCO07CxSxPx HFENIZIEIRAS (Stopped) , F5 A AN {E{A] SDO 64 ;
EEE: SO EBUBESHE BT ILIRIEFEBES B ANEL;
SR BHTSEFEANEMN LLBRE;

Tﬁ*ﬁ%'ﬂz'{klu- le'{kn_.\,

TRFFEMIMNEGS, FEREMMEREIFRK, Bt

WA A IEBRT PDO LASMIER BRI ;

Page 45 of 69




UMCO007CxSxP2 i B — Ak 5 # IR mh ¥ 25

7.3.3 GiRiazhiEs]
7.3.3.1 izshEidl

AEEFERET “DARZNZE” HANBHIZHIFRE, BUAES “Sahizd]” BT, a0
7-2 B 7R

i PUSICAWE TE v1.0.49 =X
PR EEl WEW R

O & E ¥ G2 L] 0 @ £ e
DR ST GE | TU S G g B8 A% X BFElr =G Fir B BE XF
S 7% PMCO07C3EP2(5#) < i
5 41 DRRESANMT  DiAzEsmes w0l ZERE rooks EESTR
BE, Hitshe

- BMCO0T:0e riiEREE

* s PMCOOTCIERZ (S#)
it @ RE Drimiz @spmk @wEds @A @ i =il

RS @ sEpEts @ shEEte @ shapEts @ i @ M #EmiE Al

B | DRI s | reEst | rviEs |
LEER | EshiEs

2 [P R i © i O st
DimE: B AR l— e o e e
o T | =l CTR ) e
(e C T WO I 1S G R N
s [2 =] = [ ) e I o

T osbply s [FRel @] T AMBELe mst [FEE <
oAhEpELs e [TRE =] #wITR[ S rEr

BEHFuE: |6400

)= O o

G = 27
e [6a :|| pr: |1nnn - [ R RiFus
Cooen oamEm o mmee o L. kel
3 Shass |

C O | [z = w:f =]

o Eegemass |

i R x
mﬂ_‘mﬂﬁ [6000,0:
mﬁjtﬁc [600L,0]:
mfﬁﬁm [6000,0):

Hj

R APP_ LOG, DRV LOG
s AP NUM| SERL| g

7-2

HENZABRRHSBNEEEHSRNAES B R RERTE L REFEHSHER
“SRAESH” BERENSHEANTHIRHEY, =f "HREEMEESH” B3H '%)\
% & B FLASH 5k A 1R 7% .

L YRS B “SIARE” BOARR E IR IRAT, WAESEREA REBERBITE.

7.3.3.2 IR
£ “DIARENEE” THIES “DREE” B, B 7-3 Bk
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] BUSTCAMRT TS v1.0.48 - =%
D3R RES WEV  EEH)
O = i ] o & ¥ [ @
wE f7F GE | By S8 ak bl B8 A7 AW BEFERF | BT G S e | XT
i n X PMCO07C3EP2(5#) i
=) 4 T=EBanMT  DiSEsEs] RO =EEE roolsT EETHR
=9, B
Bz PMC00Txx riAEsiER
.y PNCOOTCIERS (54)
SigiAs: @ & @oEpE: @uEE: @Aty @dRdn @i Hh
Fhies: @ shapisitt @ shdpisite @ shapiElls @ it @i I ikls A
et | oprEst | eviEst |
EEES | BgemEs
SEfE: 48 © i@
reEERiRE EIhAE: & Fr O RA
I amsrs mEEEa: f =
TR = : |—;| : :
HETER |149 =i R 502 {rpm) whEEs: [ :Il
R AN: | —' B —' BHEE: o (pps)
BfruE: 5400
R
o e ;i EERE bk
fms: [72 o HE [ =i e | =71 Zaiodl
1 RRTEEH
v SRrEe |
o mmaweEss |
& q %
mﬂ_ﬁﬁ%ﬁﬂ [6000,0]: 5|
&Ejﬁﬁﬂjﬂﬂt [6001,0]:
ﬁﬁiﬁﬁhlﬁﬂﬂﬂ,ﬂl‘
0x00
Hi4 1k ir]| APP LOG - DRV LOG
HEE

AP NUM| SCRE| 32

K 7-3
SIRREA T AT AEBRAT X, SETEEAREN ETIRSEERA, =62 HN
HERN, TRERAY, SAdeEmsiR TR S BRETRIRLUHBE NEEK. B
TINFIERRIRE T B8R ET R RAIEE
Rk AR RS EXR, YORERELE “Eanth)” THIREFER, AEHE
A EBUTRREERE, RETHRERBIFREFRERNSH.

7.3.4  SHOWR
EXFERT “BEHE EANRFBEXRESTHE, WA 7-4 FixR.
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UMCO007CxSxP2 3 B — R 4L 25 IR RN HIl 27

- PUSICAHRE TR vi 049 ey
PR EES BV e
i 0 = H 6 B B SRR @ £ | @
P EE R BF | =2 H #E B BE OF A BiEER | BT EIE ek
AT 2 X PMCODTC3EP2{5#) ”
=] 4 TaESaNnT  SEEsErsl w0k SERE rooRs BiFEtS
-5 i s
{5 PMCO0Txx rERORE
-4 PHCOOTCIERZ (5#) @ r1 @2 @3 @ra Qs @ O F7 L ERORE
EXT1 EXT2 ENC1 ENC2 P8 v #OmE N
@ @ ° - . . W DS
RO
Prjru Flr2fru [F]rafru Fleafiru [F]psfru Flesfru Bl 7|y E]esfru
iRl
P1 IIﬂpu! jPZIIr.pui j P3|I.n_9=.|i jp“ Iir-:n;: j P5|E:1nui jPG Iinput j P7|I|‘.pui dPSIInput d
WOMEAHR: & BxT2 AN iR AR EERREROEE « B bR AL
E=Thaa 3 x
OxLFFF ]
%D&M[ﬁmz 0]:
OxLFFF
%D:bbzc [6012,0%:
%D&M[smz,o]:
DxLFFF
RS
.I< 45l APP LOG DR\t LCG
BiE CAF| MUM| SCRL| &

7-4

BENAZ SR A B 2 M FORES, 9P “om R, AT B 5 1A, 58 oo
A E .

7.3.5 BEREHEERT

AEFAERTE “BEEE EANRFPBEXRERHE, WME 7-5FAx.
ENZF BRI L EIRSKABRLBNET, BF “Ea< Buffer” IZEUREH
FRER&mIEESEREIF@E.
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. PUSICANfiR TR 1048 .= X
PR =SS WEM R
L & ' B g g > u 0 @ L2 [ C]
WE T BE | =W S O ah g BE 97 A el | =G EiE | @ | XF
wheiE nox PMCDO7CIEP2(54) -
4 ToESaT  DEEsEssl B0 SS5E roolsi BNFHE
EEH Bifastied PN s
B+ FMC00Txx el Widbuffer
.49 PMCOOTCIER2 (54) 5
EE &% | [2uE &5 [mH 1 w4
L EREH LN ms 500 065535 FHEfENms © sm |
EEEINERE REES 6 0 0-65535 i BEENEES 160 =
BEREE SRS 32000 0-65535 EEEENERH L6 |
TIiEE=R A sREEd o 0-0 B AR, o s
EINEiEE  EiiREEganc 50 04035 BRI IR RIFADC
HHERE EERARESN 0 0-65535 G EEHIRRAEES 6]
EERE  EEBAEEMS 64000 0-65535 R EEIEERAHEE 66 &
ENERE AR Lol EMEERE =
@ T |
g
2] 1277 |
o == |
I BT 2 Eaabufer | & HETNEES | W Sieerom |
E<Taa] %
3.57 -
RS SRR =l
4
RET
5
RS,
Dx2FC404
Mi4{» M| APP LOG, DRV LCG..

B “aP| NUM| SCRL|::

7-5

A AARELFRE KB AN “Rm” « “BER” . “EB” . ‘T8 mHRET
BT E&IE SRS, AIRESREARMMBE Y, AR BN BE&IE S mE
B FEER

ESRETERG, FEHITELBRN, Bk “SH4F buffer” 128, BIEFT
#L 2| UMCO07CxSxPx 1EHlIZR Y £ Memory o, SAEAILUEZ “BITHBIH S 1%, ®B&IEE
ITHANEENIES . IATIRE, & “S®SE| Flash” IR AEFRS 2IEE L MR
Flash 7#figsE 4.

REEE “BEMIT, BHSEEMEITELIES, TREH LBEFHTHIZIEM Flash
EHBE&IESHBMEBIT.

7.3.6 PDO mu&t

HEEFRmAT “PDOBRES” HNZRE, HANZFEEREE BN ZIEE L BTAIR
B RHABRERTLE, WE 7-5 ik
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. PUSICANfiR TR 1048

Read channel4 mapping parameter:
mapping object count:
1

Mi4|r M| APP LOG, DRV LOG .

T —
PR =SS WEM R
Q= - o & | A& o
PHE TR BE ZW Sh MW g E 2Fi BFElL | EG EL | B F sl
ESHE o % PMCOO07CIEP2{5#) =
=| 4 TEESaNMT  DEREEEES S0 ZEREE rols BHEFE
SR
i PICO0Txx
.4 PMCOOTCIEES (54)
& TxPDO ' RxPDO 1: [0x600000{uint8)-ZAHTE = i iREL
2: [ox600 00(uints)JEHIE 7S H g
i v Sk
PDOE :| 'l
B8 3: [0x600c00 int32)-SiEfE |
- & R
Transmission Type: |255 'l 4 IDxUOOOUO—None j g;l
oyt [ (ex) 5t [0x000000None =l
&: [0x000000-None =l
Inhibit Time: IO ms/10
7: [ox000000-none | 4”‘ RiFPOORE
Event Time: |° 8: [0x000000—None x| @ hoseoomiE |
&= X
mapping objectl: -
0460100020 =
mapping object2:
0x60000020

mapping objectl:
_j

=1 CAP| NUM| ST

CRL| .

7-5

UMCO07CxSxPx 3 4 BBV 1% PDO F1 4 BB RYFEEIL PDO, /MBS & Z AJMLET 8
MR, HXSHOEEATIFSEMR-N 2.1 &7,

7.3.7 [EHF%

UMC007CxSxPx FI@Id CAN B HEATEI AR, ElH-FRIE boot loader RAHIT. £ “ElfH
FHE” REmmt—X “#N bootloader/RIFA” , UMCO07CxSxPx J§iN boot loader #R3,, Fis
ID FURHFE AN AR TREMNT S 1D FURFEER.

HEX boot loader fi54/5 LED ATHA, # “RIFIBEE" RUAEFHLLE, &S FE &
AFIRFATHER, WE 6-7 Fiin. ARFTAELEESEHIERINEE, HNATIBSE—R “i
A bootloader/MA” (HEIMTHIZZEN LB , 1THIGVIRBEE K AR
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Read channel4 mapping parameter:
mapping object count:
|

] PUSICAWRR TE v1.0.49 o= x
PR RES WEN  EEH)
D & X » =, ©
FE IR ] 3 BE gF XA [Eez== v
SETHE] . x PMCOOTC3EP2(58#) i
e 4 TpEESand | DEEsEssl B0k EERE roolst EMdTHR
=5y BiAS
{5 PMCO0Tax
-y PMCOOTCIERZ (54%) 34 ) bootioader /2R
Bl R
FrepinE: | 0% Q
FIFTEE: IchO?cpo_VSEE_G‘q..lpgrade\PMCOO?CSEPZ_HB_EI\lCI_VBEE_G‘bin H?&ﬂ
I L
mapping objectl: -
0x601C0020 =
mapping object2:
0x600C0020

cAP| NUM|SERL|

& 7-7

7.3.8 RBHEERE

PUSICAN iFit T B X #HFEI M miz, BIFEARNINREZER, KEHEXENSHENFTTRK

B R AIE T .

] PR mef — PUSICAMRRITT B v1.0.43 .= ox
P MR REE EEG9 WEE By S0w  #HEH
D o@ d s : o m g, @ A |8 8@
P FE TR &E ais g I XA Bf¥Ely | =7 & Fn  fige | XF
WSS Rox PMC007 C3EP2(5%) BHiRELmd = ~ Bt 4 x
) . 5o — ETo=ES =l
ELy - BSR4 Eorm wh | o | Bl | eams
El{i5 PMCO0Tso0
=]
-4 PHCOOTCIEPZ (5#) . =
1. Resetllotor 2.WaitStepOK 3. HotorRun =]
ESEE T S% e 8 SHEREIE EXT1
HIEE A — — B so00 ®EAE  EA
HF - sa000 LS B0 g 16
d THeBm 1600
BAOEE 16000
4. Resetllotor 5.Resetlotor 6. Resetlotor HEE R A |
BESFE BT BT T B ETL
#HFAME | #EAE: RE HERME: EE
T4 5000 HTEA 000 HiTE4 se000
it 3 x
bjectl: =
e .
mapping object2:
0x600C0020
Read channeld mapping parameter:
mapping object count:
1
i cAP| NUM| SCRL|
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7-8

739 MARESIH

PUSICAN il T BRI #F LUA BIARTES, HE LM E CANOPEN SDO #{EcR %, AAALIE
BEMAREZEFPER. TLUBEREA LR “ShiE” « “STH” EfRskOIESFT A —MEIARSL
, —BEMAEFHESTER, RABETA LAY “B1T” « “FIL” BfRkEHEFRIT.
WITE 6-9.

LUA BIAE S RIEES CEES XM, BV FEEKRNNAT RS, BRRLUEE
LUA BV ASB KT BE R A SERK 8 ZRVITHITEIME S, MAFAE LA FFF & CANOPEN F=1EF2FF.

[ ] PVT3_sine_v_cl mes — PUSICAREf TE v1 048 - X
P HME mEE EEs HED NBv S0wW  #EH
0 F W $ B £ iK% »+ = i @ V] @
R O OGF | = S & P BE R A ey | BT Sk | iEn Bl | XT
R nox PMC007 (3EP2(5%) PVT3._sine_v_clmes -
924 time elapse = 0 ]
ERSY i 925
B[ EMC00Txx 926e——[[
-4 PMCOOTCIERZ (5#) 527 pos = r*cos (w*t)
828 velocity = —-w*r*sin (w*t)
aE: ——11
930
931 while(true)
932 edo
933 —-ERE FIFOR A
934 empty, thresholdl, threshold2 = getjvtsfifoistate(S)
535 ——FIFOEFHRE, —EEMF
936 while (threshold2 == 1)
937 ¢ do
938 ¢ if start step == (0 then
939 -—-IBEhevIEit (T ENMT) #EES)
940 start_pvt_step (groupid)
241 start_step = 1
9432 end
943 pusi.sleep (50} .
944 empty, thresholdl, threshold2 = get_pvtSfifo_state(S]
9I45 e if {pusi.script sltate () == 0) then #
4 »
& o ox
mapping objectl: -
0x601C0020
mapping object2:
0x600C0020
Read channelt mapping parameter:
mapping object count:
;EEE‘HE objectl:
W4 [+ ] aPp Loc DRV Lo '
B CAP| NUM| SCRL| 4

K] 7-9

8 mSFHE

S %4 RME | BEME | ZKE B
HINEBE #i8 25°C 12 24 48 v
BRIERE 24V INEL[E -20 (M, 1) 75 C

-40 (S)
0 OJRKER | BRR/AER 0 10 20 mA
BRMEER #i8 25°C 0.3 4 6
10 #FEO{REBF 24V B E -0.5 1.0
10 EOSHBEF 24V BBREE 3.0 5.5
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9 ZERTHE

3L 4-930 cl.6

N F,) ¢\
g\\\\'\:‘:_-—,._-/ T
(_Y_j —

' L — B I
U i ) —
-ﬂ— —

—]
O | O
. aL J
x5 M12 BRES1ESLA0 UNCO07CxSxPx SR — AL EEH, HSIHE T
W,
LGND 1:GND36 2:VDC36
7:GPI08 3:CANH 4:CANL
6:EXT1
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10 fix— XNRFHUE
Index isnlj)ex Obj ec‘t Nar/rje ;;p ;E * Attr. | PDO T?ﬁ%‘
EG] ) XHREM | B 7l B | WU KE
1000h | -- VAR Device type UINT32 | RO NO ROM
1001h | -- VAR Error registor UINT8 [ RO Optional | RAM
1002h | -- VAR manufacturer status UINT32 [ RO Optional | RAM
register
1003h | -- ARRAY pre-defined error field | -- - - RAM
Oh number of errors UINTS NO
1h-7h standard error field Optional
1005h | -- VAR COB-ID SYNC UINT32 | RW NO ROM
1006h | -- VAR communication cycle UINT32 | RW NO ROM
period
1007h | -- VAR synchronous window UINT32 [ RW Optional | ROM
length
1008h | -- VAR manufacturer device Visible const [ NO ROM
name String
1009h | -- VAR manufacturer hardware | Visible const [ NO ROM
version String
100ah | -- VAR manufacturer software | Visible const [ NO ROM
version String
1014h | -- VAR COB-ID Emergency UINT32 | RO NO ROM
message
1015h | -- VAR Inhibit Time EMCY UINT16 | RW NO ROM
1016h | -- ARRAY Consumer Heartbeat -- -- -- ROM
Time
Oh number entries UINTS RO NO
1h-3h Consumer Heartbeat UINT32 | RW NO
Time
1017h | -- VAR Producer Heartbeat UINT16 [ RW NO ROM
Time
1018h | -- RECORD | Identity Object - -- -- ROM
Oh number of entries UINTS RO NO
1h Vendor 1D UINT32 | RO NO
2h Product code UINT32 | RO NO
3h Revision number UINT32 | RO NO
4h Serial number UINT32 | RO NO
1200h | -- RECORD | Server SDO parameter | -- -- -- ROM
Oh number of entries UINTS8 RO NO
1h COB-ID UINT32 | RO NO
Client->Server (rx)
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2h COB-ID Server -> UINT32 | RO NO
Client (tx)
3h Node-ID of the SDO UINT32 | RW NO
client
1280h | -- RECORD | Client SDO parameter | -- -- - RAM
Oh number of entries UINTS8 RO NO
1h COB-ID UINT32 | RW NO
Client->Server (tx)
2h COB-ID Server -> UINT32 | RW NO
Client (rx)
3h Node-ID of the SDO UINT32 | RW NO
server
1400h | -- RECORD | receive PDO parameter | -- -- - ROM
Oh largest sub-index UINTS RO NO
supported
1h COB-ID used by PDO | UINT32 | RW NO
2h transmission type UINTS RW NO
3h inhibit time UINT16 | RW NO
4h compatibility entry UINTS RW NO
5h event timer UINT16 [ RW NO
1401h | -- RECORD | receive PDO parameter | -- -- - ROM
Oh largest sub-index UINTS RO NO
supported
1h COB-ID used by PDO | UINT32 | RW NO
2h transmission type UINTS8 RW NO
3h inhibit time UINT16 | RW NO
4h compatibility entry UINTS RW NO
5h event timer UINT16 [ RW NO
1402h | -- RECORD | receive PDO parameter | -- -- - ROM
Oh largest sub-index UINTS RO NO
supported
1h COB-ID used by PDO | UINT32 | RW NO
2h transmission type UINTS8 RW NO
3h inhibit time UINT16 | RW NO
4h compatibility entry UINTS8 RW NO
5h event timer UINT16 [ RW NO
1403h | -- RECORD | receive PDO parameter | -- -- - ROM
Oh largest sub-index UINTS RO NO
supported
1h COB-ID used by PDO | UINT32 | RW NO
2h transmission type UINTS RW NO
3h inhibit time UINT16 | RW NO
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4h

5h

compatibility entry

UINTS

RW

NO

event timer

UINTI16

RW

NO

1600h

Oh

1h-8h

RECORD

receive PDO mapping

ROM

number of mapped
application objects in
PDO

UINTS

RO

NO

PDO mapping for the
nth application object
to be mapped

UINT32

RW

NO

1601h

Oh

1h-8h

RECORD

receive PDO mapping

ROM

number of mapped
application objects in
PDO

UINTS

RO

NO

PDO mapping for the
nth application object
to be mapped

UINT32

RW

NO

1602h

Oh

1h-8h

RECORD

receive PDO mapping

ROM

number of mapped
application objects in
PDO

UINTS

RO

NO

PDO mapping for the
nth application object
to be mapped

UINT32

RW

NO

1603h

Oh

1h-8h

RECORD

receive PDO mapping

ROM

number of mapped
application objects in
PDO

UINTS

RO

NO

PDO mapping for the
nth application object
to be mapped

UINT32

RW

NO

1800h

Oh

1h

2h

3h

4h

5h

RECORD

transmit PDO

parameter

ROM

largest sub-index

supported

UINTS

RO

NO

COB-ID used by PDO

UINT32

RW

NO

transmission type

UINTS

RW

NO

inhibit time

UINTI16

RW

NO

reserved

UINTS

RW

NO

event timer

UINTI16

RW

NO

1801h

Oh

RECORD

transmit PDO

parameter

ROM

largest sub-index

supported

UINTS

RO

NO
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1h COB-ID used by PDO | UINT32 | RW NO
2h transmission type UINTS8 RW NO
3h inhibit time UINT16 | RW NO
4h reserved UINTS8 RW NO
5h event timer UINT16 [ RW NO
1802h | -- RECORD | transmit PDO -- -- -- ROM
parameter
Oh largest sub-index UINTS8 RO NO
supported
1h COB-ID used by PDO | UINT32 | RW NO
2h transmission type UINTS RW NO
3h inhibit time UINT16 | RW NO
4h reserved UINTS8 RW NO
5h event timer UINT16 [ RW NO
1803h | -- RECORD | transmit PDO -- -- -- ROM
parameter
Oh largest sub-index UINTS RO NO
supported
1h COB-ID used by PDO | UINT32 | RW NO
2h transmission type UINTS8 RW NO
3h inhibit time UINT16 | RW NO
4h reserved UINTS RW NO
5h event timer UINT16 [ RW NO
1a00h | -- RECORD | transmit PDO mapping | -- - -- ROM
Oh number of mapped UINTS8 RO NO
application objects in
PDO
1h-8h PDO mapping for the UINT32 | RW NO
n-th
application object to be
mapped
l1a0lh | -- RECORD | transmit PDO mapping | -- -- - ROM
Oh number of mapped UINTS RO NO
application objects in
PDO
1h-8h PDO mapping for the UINT32 | RW NO
n-th
application object to be
mapped
1a02h | -- RECORD | transmit PDO mapping | -- -- - ROM
Oh number of mapped UINTS RO NO
application objects in
PDO
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1h-8h PDO mapping for the UINT32 | RW NO
n-th
application object to be
mapped
1a03h | -- RECORD | transmit PDO mapping | -- - -- ROM
Oh number of mapped UINTS RO NO
application objects in
PDO
1h-8h PDO mapping for the UINT32 | RW NO
n-th
application object to be
mapped
2002h | -- VAR F A ID UINT8 |RW | NO ROM
2003h | -- VAR BHRER UINT8 |[RW | NO ROM
2006h | -- VAR 411D UINT8 |[RW | NO ROM
2007h | -- VAR ARG UINT8 |RW | NO RAM
6000h | -- VAR HIRRA UINT8 | RW | Optional | RAM
6001h | -- VAR Pl g UINTS8 | RW | Optional | RAM
6002h | -- VAR 55 IA) UINT8 |[RW | NO RAM
6003h | -- VAR B ONIE INT32 |[RW | NO RAM
6004h | -- VAR WikiR 4 INT32 |[RW | NO RAM
6005h | -- VAR TAERE UINT8 |RW | NO RAM
6006h | -- VAR Ja BIE UINT16 |RW | NO ROM
6007h | -- VAR {5 1 UINT16 |RW | NO ROM
6008h | -- VAR g R4 UINT8 | RW | Optional | ROM
6009h | -- VAR IIH E Z A UINT8 |RW | Optional | ROM
600ah | -- VAR H o E UINT16 | RW | Optional | ROM
600bh | -- VAR $5e K AH FLIR UINT16 | RW | Optional | ROM
600ch | -- VAR CEV IR A= INT32 | RW | Optional | RAM
600dh | -- VAR HL LI UINT8 |RW | NO ROM
600eh | -- VAR HIHL{E e UINT8 |[RW | NO RAM
600th | -- RECORD | #M%cs 1k UINT8 |RW | NO ROM
Oh A UINT8 | RO NO ROM
1h AR B S LT RE UINT8 |[RW | NO RAM
2h HMIE ST bR | UINTS | RW | NO RAM
7
3h L2 A UINT8 |RW | NO ROM
6010h | -- RECORD | PVT it UINT8 |RW | NO ROM
Oh A UINT8 | RO NO ROM
lh PVT #AFE4 UINT8 |RW | NO RAM
2h PVT #5425 il UINT8 |[RW | NO RAM
3h BN PVT A UINT16 | RW | NO RAM
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4h PVT #&%l UINT16 | RO NO ROM
5h PVT #8301 &246% 5] | UINT16 | RW | NO RAM
6h PVT #8301 455 % 5] | UINT16 | RW | NO RAM
7h PVT #2302 Iiid Bt | UINT16 | RW | NO RAM
EIH R 5|
8h PVT #2302 Iid Bt | UINT16 | RW | NO RAM
g R
9h PVT #2302 fEFFM B | UINT16 | RW | NO RAM
EIh R 5|
Ah PVT #2302 fEFAM Bt | UINT16 | RW | NO RAM
g R
Bh PVT #2302 fEFFF Bt | UINT16 | RW | NO RAM
Ch PVT #2302 Jii# Bt | UINT16 | RW | NO RAM
EIH R 5|
Dh PVT #2302 Jii# Bt | UINT16 | RW | NO RAM
g R
Eh PVT #&3X 3 FIFO £ | UINT16 | RW | NO RAM
Fh PVT #&X 3 FIFO B | UINT16 | RW | NO RAM
10h PVT #&X 3 FIFO LF | UINT16 | RW | NO RAM
11h PVT i & INT32 |[RW | NO RAM
12h PVT # ¥ INT32 |[RW | NO RAM
13h PVT Hf ] INT32 RW | NO RAM
6011h | -- RECORD | GPIO &%} -- -- -- ROM
Oh GPIO 51454 UINT8 | RO NO
lh GPIO J7 1] UINT16 |RW | NO
2h GPIO it & UINT32 [RW | NO
6012h | -- VAR GPIO 14 UINT16 | RW | Optional | RAM
6013h | -- RECORD | OCP Z%{(ROM) - -- -
Oh OCP Z¥ M4 UINT8 | RO NO
1h OCT1 UINT8 |RW | NO
2h 0OCD1 UINT8 |RW | NO
6016h | -- VAR AR ZE A | UINT8 |[RW | NO RAM
6018h | -- RECORD | B&miESH 1 -- - -- ROM
Oh HWERWESH 1 S | UINTS | RO NO
AL
lh B AETR A B UINT8 |[RW | NO
2h B4 H shis ATl RE UINT8 |[RW | NO
6019h | -- RECORD | B4k54 2 - -- -- RAM
Oh HERmESH 2 28 | UINTS | RO NO
Mg
lh HA AR UINT8 |[RW | NO
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2h B UINT32 [RW | NO

3h &R IR AT UINT8 |[RW | NO

4h BT 4R 4 UINT8 |[RW | NO
60lah | -- VAR AR 2T IR REHE | UINTI6 | RW | NO ROM

IR}

601bh | -- VAR B E UINT8 |RW | NO ROM
601ch | -- VAR dixtfr B D it INT32 |[RW | NO RAM
601dh | -- RECORD | [FI}EEhi 24 -- - - RAM

Oh ZHAH UINT8 | RO NO

lh [F) 22 5 o 1 INT32 |[RW | NO

2h [EE R VA TA INT32 |[RW | NO
6020h | -- VAR Zabb it UINT8 |[RW | NO RAM
6021h | -- VAR ZliD e CPR UINT16 | RW | NO ROM
6022h | -- VAR fr B 5 L RAE INT32 | RO NO ROM
6023h | -- VAR ¥ 24 KP UINT8 |[RW | NO ROM
6024h | -- VAR P23 K1 UINT8 |[RW | NO ROM
6025h | -- VAR HI¥E 24 KD UINT8 |[RW | NO ROM
6026h | -- VAR HFR T BRI S5 INTS RW | NO ROM
6027h | -- VAR I J5 BRI S INT1I6 |[RW | NO ROM
6028h | -- VAR VPR B K INT1I6 |[RW | NO ROM
6029h | -- VAR ZibZWapsEEZN bde UINT8 |RW | NO ROM
602Ah | -- VAR i HL H SR T RE UINT8 |RW | NO ROM
602Bh | -- VAR (VS TPN UINT16 | RW | Optional | RAM
602Ch | -- RECORD | kil A - - - RAM

Oh W EIE RIS HAN L UINT8 | RO NO

1h A7 I AR UINT8 | RW | Optional

2h LB bSIDA | INT32 |RW | Optional

3h kB E 2 INT32 |RW | Optional
602Dh | -- RECORD | PP/PV X Z% 1 - - - ROM

Oh ZHAH UINT8 | RO NO

1h pp JHIEFE UINT32 | RW | Optional

2h pp IHIEE UINT32 | RW | Optional

3h pp Jo BN E UINT32 | RW Optional

4h pp 15 1L E UINT32 | RW | Optional
602Eh | -- RECORD | PP/PV H XS4 2 -- -- - RAM

Oh ZHAH UINT8 | RO NO

lh pp &7 UINT16 | RW | Optional

2h pp R&EF UINT16 | RW | Optional

3h pp BT E INT32 |RW | Optional

4h pp Hirfi & INT32 RW | Optional
602Fh | -- RECORD | #ifll &€ 1S4 -- -- - ROM

Oh ZHAH UINT8 | RO NO
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lh B, & A A e UINT8 | RW | Optional
2h B &R ih AD 9 UINT16 | RW | Optional
3h B E AT [ BRETE] | UINT16 | RW | Optional
4h BADL Bk R AE UINT16 | RW | Optional
5h B & fe /M B INT32 |RW | Optional
6h LS8 N DAL INT32 |RW | Optional
6030h | -- VAR SR I INT32 RW | Optional | RAM
6031h | -- RECORD | i s AT 2l - - - ROM
Oh S UINT8 | RO NO
lh B AT a7 UINT16 | RW | Optional
2h it HL FLL R BT PR UINT16 | RW | Optional
3h R ZESR I T PR UINT16 | RW | Optional
6034h | -- VAR REENE INT32 RW NO ROM
6035h | -- VAR At B INT32 RW | Optional | RAM
11 f§3%— CANOPEN i@ H45]
11.1 SDO &5 R~H
11.1.1 SDO iZHL
11.1.1.1 Fzmiks =X
FIhKIE:
600+ServNodeID| O 40 25| F &5l 00 00 00 00
4% 00 00 00 00—/ X
5. FERS|I—FrEiEE M
» TETT A1 X R R S ER T
=5ME
% 40— R B A
| O——hRvHE M
> R
600—— IR L #5 S+
e ServNodeID——5 511 HNodeID
Sk R :
BIEKE R 1 NFETHES
580+ServNode ID 0 4F | &5l | FESI do 0 0 0
BIEKE R 2 NFETHES
580+ServNode ID 0 4B | &5l | FE5I do d1 0 0
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BIFEKER 3N FEHE

580+ServNode I D 47 | &3l | F&S5I do d1 2 |0
HIBKER 4 NFHR

580+ServNode |D 43 | &3l | F&E5I do d1 d2 d3

11.1.1.2 SDO R

Fuh%&E: 605 40 01 60 00 00 00 00 00
MUk : 585 4F 01 60 00 08 00 00 00
FIER, 1HKRZES|HE A 0x6001, Fibtk J9 0x00,

FuhET S ID 5 g & AR

Rz UMCO07 X5 s rh B35 HI 2 IR S 8. IR 4F /RIZEBKEA—NFT, ¥R
73 0x08, FTRI&HZFETF busy KF.
11.1.2 SDOEA
11.1.2.1 FdEmiks X
Fuh k%
R A 1 NF2RT
600+ServNodelD | 0 2F | &5l | F&SI do |0 0 0
BIEKE R 2 NFETHat
600+ServNodeID | O 2B | &3 ] do [d1 |0 0
BURKE R 3 NETHET
600+ServNodeID | O 27 | &35 Z3| do [ d1 |[d2 |0
BIEKE R 4 NFTHET
600+ServNodeID | 0 23 | &35 ] do | d1 d2 | d3

N3k TE Fff i . -
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580+ServNodeID 0 60 %3l TR 00 00 00 00
> 00 00 00 00 — R
| Rl TRI ——  FrEEREE
AR 3 P RF R R G EA T
FilH
ol
\ 60 —— WP NKAR AT 4T
> 0—— AR
\ 1 —— JIEM
580——Ki%SDO
ServNodeld —— 5 431D
UL FE IR M) R -
580 + ServNodeID 0 80 %3 FEI SDO abort code error

Y

SDO abort code error——iRHEEEIRAIAN
A, REBUAR, L%

I . TERI —— FEENOKE
WA 3 ¢ﬁ%§%ﬂ%ﬁ‘]?§%[ﬁ%ﬂ?

v

Y

80 —— MNEHAF
\ 0—— FREM
\ L—— PREM
580 —— RIERAMGEF
ServNodeID —— A 3H NodeID

7¥: Hrh SDO abort code error iRIEEMNIEIRIREHENNSE, EEFSHEIERM

> S

11.1.2.2 SDO 5 AR

Fuh%&i%E: 605 2F 03 20 00 07 00 00 00
MUkl : 585 60 03 20 00 00 00 00 00

FuhET S ID A5 BIRRAESIER, ERESIHUEA 0x2003, FiHbti A 0x00,
SNBEIEA 7, IR UMCO07 STRFHMPAPKIFRITESH, BARIE 7 "R KEREFER
59 800Kbit/s. MIEMER 60 "RmxBNBKI-

FuhkiX: 605 23 04 60 00 80 0C 00 00
MUkl : 585 80 04 60 00 22 00 00 08

FuhETIA ID A5 ERARTIEK, 1EKMES|HLEA 0x6004, FithilkJy 0x00,
B HKIEHE A 0xC80 (3200), ¥FRZ PMCO07 IR FH ML <, BANEIE 3200 FRiLHE
HMUAIT 3200 551 . MUhilER 80 F/_ikEANKLM, $HIRASHA 0x08000022, EHEMIR=RIH
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ZRRBETH TR ERESSHBENEEETRFIIRA . EREHRORTSESHE
BINBEFELARMEBRRESERHER.
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12 M= PDO B Rl
12.1 PDO iR

PDO RS2 ETH=&/iH#HEE (Producer/Consumer) &8, FEAT(EMSEATHIE.
FEHENT ST EEC T R SHNEIEREI 2% L, EEZEIET 20 U E A1z

T R&AEREHE. P00 RN EZAEHMAR, IHENFEHATIZRER— PD0 T
A LUEES BT B B 1R E — M ERE S SR RIEE A — 1 CANJHE

TEIECH. —1NPDO BIKE R 0 2| 8 NMETIZIE).
PDOs B & EHMETSHFNEES E+, UMCO07CxSxPx F#F 4 4> PDOs,

12.1.1 PDO K% H—BET 3%

Tsd;%aﬁ 1ich—/ PDO FIIGIERY S B Ak . FRiBRIBRET S HE X TIX LK
MR SHIBIT RS HRSIFNEENHIFER.
f5ian :

EMNTL;
R R AR

BHERE. —

Index | Sub-index | Object Data | Description

0x1A00|0 4 Number of mapped entries

1 0x20000310 | The entry at index 0x2000, sub-index 3, with
a length of 16 bit, 1s mapped to bytes 0 and 1
within the CAN message.

2 0x20000108 | The entry at index 0x2000, sub-index 1, with
a length of 8 bit, is mapped to byte 2 within
the CAN message.

Table 1. Example for mapping parameters for the first TPDO

— M CANHERZH 8 NFT. XREMREHER—1PDO B, £— PDO FHH LI 8

NFHEENRER
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Object Dictionary

Entry 1: UNSIGNEDS Varl ‘

‘Entry 2- UNSIGNEDS Var2 ‘ _ _
Generating the Mapping parameters

‘Enu'y 3: UNSIGNED16 Var3 ‘

Entry 6: REAL32 Var6 ‘

PDO 1 v

Mapping parameter

,Index. subindex. entry 3
/ Indgx, subindex, entry 1
Infdex. subindex, entry 2
Jhdex. s}u‘bindexr entry 6

COB identifier |entry 3 [entry 1 [entry 2 |entry 6

Figure 3. Mapping of Object Dictionary entries into a PDO

12.1.2 PDO HIg&H—EfESH
AT &HE—A PDO, BIESHUE X T &HIHI M FRFN CAN #RIRSF (CAN identifier) .

Index | Sub-index | Object Data Description
1800h |0 Number on entries

| COB-ID CAN identifier for the PDO

2 Transmission Type transmission type of the PDO

3 Inhibit Time minimum inhibit time for a TPDO

4 reserved reserved

5 Event Time maximum time between two TPDOs
Table 4: Communication parameter for the first TPDO

PDO B S HRAMRIALMEZE
(RPDOs : index 0x1400-0x15FF, TPDOs: 0x1800-0x19FF)
WRRVF, BRESHEBIRRS X RA T AT LUET CAN 1225,

12.1.2.1 COB-ID(CAN #3iH%F, 730&5 1)

COB-1D {E 5 {7IERA, PDO MU EE BN O (access) Z Hil. X FH— CAN;HER
BRARFE—INREE (E5H) . R, IXIEFENEERTERIFZNMERE CGH
#wmE) .
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Bir 31 30 29 28-11 10-0

11-bit-ID [0/1 |0/1 |0 |000000000000000000 11-bit identifier

29-bait-ID | 0/1 0/1 1 29-bit identifier

Table 5: Structure of a COB-ID for PDOs
30X 0, FTRIIXA PDOKIF—MEIELIEIFK (RTR) BT
PDO COB-1D 4L :

PDOI1(Ri%) 181H-1FFH
PDO1(#%1%) 201H-27FH
PDO2(Ki%) 281H-2FFH
PDO2(#% 1) 301H-37FH
PDO3(%i%) 381H-3FFH
PDO3(#%1%) 401H-47FH
PDO4(Ki%) 481H-4FFH
PDO4(#1) 501H-57FH

12.1.3 PDO fitk 5=

PDO F) & X AET A T ARALL :

1) EHmMEL;

2) BB At 4 ;

3) BANEM);

4) [E25;

HEMFEASEMHAA PDO LR, —BiFI2L TN &X PDO. XAJEERHRIEE™E
HER, BPREHENTERBTHMEIEESH, X1 P MEHELE, SBHEHETR
IR & EFEHE, EEEMDLLREE.

CANopen 3F “Inhibit time” HLHISRARXMEE. Inhibit time B2—PATLABLERY
L 100us AEBALAYETEES . $8[E] PDO & X ZE /D EIFEIX NETEIEL, XAFHL AT LURE RS 14l
% B PDO BB K& IESNEE o

—M&3R1E, PDO XA IR ML A RNEE KA . (BREANEEEH/A AT
B & EEERER. RMEAML, SEKERMEZEATK (LMERETESE) , 1Z
PDO KETER#ERL L, XESEMRMAMERHT R, XEMREM EAERM L5,
FLRTLASEE PDO 7EME RIRTBIR B & X —K. FlanFA PDO BLE Inhibit time Jg 50, Event
timer /3 250, iX#$i% PDO AJLAZE TR MBI A, K EM &R/ ERE dSms, F—HEF
ERRBARALRET, BF%250ms PDO #SKIE—X.

PDO fifi & BT AL E PDO BIE SRR FHMT RS 2 BLEXI. 2R 5 WEVESEE
A9 0-255. TEFIE T AREMHRARER#ELZFN.
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0: PDO 7EULZE! SYNC [F &%, 1B ZEHIA;

1-240:PDO 7EUKE SYNC 5 %1%, FHIL%, 1Z{EAMR %X PDO Z [BAYEIFRAY SYNC 4
I

255: Effm Ak ;

12.2 PDO 2 &~

UMCO07CxSxPx Sz 13T SDO AL & PDO BRET, LAELE GP10 {E4 TPDO1 A7rfil, & 3X /Y SDO
N
W EIBIEAY COB-1D 79 187, BT 1D A 7 YR & Ui PDO
Fuf&i%: 607 23 00 18 01 87 01 00 80
BTBEER
Fuf&i%: 607 2F 00 1A 00 00 00 00 00
WEREHME
Fuf&i%: 607 2F 00 18 02 FF 00 00 00
1% E Inhibit time J9 5ms
Fuf&i%: 607 2B 00 18 03 32 00 00 00
1% E Event time J§ 1000ms
Fuf&i%: 607 2B 00 18 05 E8 03 00 00
W EMSTSH, 1§ 0x6012 BRETE] TPDO1
Fuh&i%: 607 23 00 1A 01 10 00 12 60
% B ARG} TPDO2 254 0
Fuf&i%: 607 23 00 1A 02 00 00 00 00
% B ARG} TPDO3 B4 0
Fuf&i%: 607 23 00 1A 03 00 00 00 00
WEMSTRBEH 1
Fuf&i%: 607 2F 00 1A 00 01 00 00 00
BREZBAGSER
Fuf&i%: 607 23 00 18 01 83 01 00 00
BLESTA/E PMC007 £8F% 1s & H PDO IRIL, = GPI0 im OB T UATtEE % HIZIRT
187 03 00
ZIRICFR R GPI01 F1GP102 A= F.

Page 68 of 69



UMCO007CxSxP2 i B — Ak 5 # IR mh ¥ 25

13 F4FDPY SDO abort code error

kR KD IhEEHIA

05030000 AR BB NT

05040000 SDO IS B ALY

05040001 JESEBRENEY Client/Server ®4F
05040002 T AR AN ({X Block Transfer 183)
05040003 THHFES (Y Block Transfer #&3t)
05030004 CRC $8i% ({¥ Block Transfer f&=)
05030005 ATzt

06010000 MR ZFFIE]

06010001 HEEASHR

06010002 HES RIER

06020000 SR FHAPITRANFE

06040041 R A BETERRETE] PDO

06040042 ARETRIXT R AU E B A E B H PDO KE
06040043 —BESEARE

06040047 — R ENEBIFRE

06060000 IR SETRIGEIEK

06060010 BIRABIALE, FRFZESHAKERILE
06060012 HIELXBANLE, REFSHKEXK
06060013 HIEXBANLE, RESHBKEXE
06090011 FRSITFE

06090030 BHSHWETE (BimEa)
06090031 EANSHHEXRK

06090032 EASHEX/N

06090036 mAENFRNME

08000000 — iR MEEEIR

08000020 IR R XS IR EEIN A

08000021 BT AIEH SEBIEF XS R EFEIN A
08000022 BT HRRERESSHBE T EESREFR KA
08000023 MR FHSTEE RN RFHALNEAL
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