Contents

1

Tl L1 OSSR 3
L1 T ettt ettt ettt ab et bt aeebeereneas 3
1.2 BB et 4
1.3 e 5
AR oottt 7
2.1 LED FBTETE oovrerereeersessesesiessse ettt sttt 7
2.2 HEHITEZS oottt ettt ns 9
2.3 B T T v eveeveeereere st ete st et s et et ete st aete et e b eteebe st ensets et e b ensere st e s eneebennens 10
2.4 BT A BEEAR ettt 13
2.5 IDHERETEIEAR ettt 14

2.5.1 TUARTREEEE oottt s e eee e ees e e en e eenaenens 15

2.5.1 AL TR R et 16

2.5.2 JNERTZUEE IR oottt et 17

2.5.3 ZARIEEZZEELR oottt et 18
B B E et h e et e b e te e et b e reenas 20
3.1 EENEICAT A4 oot e et s e s e s eenenaene 20
3.2 FRBEH ...t re 20
k3 T (=12 7 1= = OO 22

3.3.1 HHEIETTEETR oot 22

3.3.2 DC EIZETEITL oo e s e 23
COE 3EZTEBIT(L000R ™ TFFFR) v s e eeee s eeseseeseeseseeeeseeneseens 26
A1 B E o oottt n e e 26
4.2 PDO(Process Data Object)HILET .......cvcvvieeecrieeceeee e 28

4.2.1 PDO 4332 (1C120 ™ 1CL13N) coreeeeeeeeeeeeeeeee e, 28

4.2.2 PDO 43 %42(1600h ~ 1630h ~ TA00~1A30h) ...eeveeeeeeeeeeeeereeeenen. 29
4.3 Sync manager 2/3 sychronization(1C32h ~ 1C33h)....ccccccvvveecreeecreeeneen. 31
[ERE TN 1 101010] s edic] 3= 1) OO 33
EREN Profile I (60000 ™ BFFFR) ..o eeeee s eeeseeses s eeseseeneseen. 40
B.1 T e ettt 40
6.2 PDS YREEH oot eeean 43
6.3 ControlWord(B040N)......ccuuvieiieiiiiieiiieeeeee e 45
6.4 STAtUSIWOIA(B041N)....coociiiiieiiei et sseaaaes 47
6.5 I T B T ettt ettt ettt 49

6.5.1 Supported drive modes(6502h)........ccccueiieeiiiiieeieiiieee e 49

6.5.2 Modes of operation (6060N)...........cceeciiieieeiiiiee e 50

6.5.3 Modes of operation display (6061h)..........ccccoueeeieiiiieeeiiiiie e 51



6.6

6.7

6.5.4 FEEHIE U FE R IETH oo e 52

AL BRI T e 53
6.6.1 HXRGFRAIIIAE (Software position limit:607Dh) ......c.ccveereevevreennennen. 53
6.6.2 Profile fir B &5 (Profile Position Mode/ pp mode)................... 54
6.6.3 FAHAE i B ZEHfE L (Cyclic Synchronous Position Mode/ csp
agToTe 1) IR SRR 57
6.6.4 JHELIEEFIEZC(Homing Mode/ hm mode)......cccvevveeveevevevecieceenen, 59

R R R T s 75
6.7.1 FEHAEE 3 E 2 HfE 2 (Cyclic Synchronous Velocity Mode/ csv
agToTe 1) ISR SRR 75

B T B T T E oot 77
6.8.1 Digital INPULS .. 77



1.1 4

ECAT-2094DS A3 [ 2 P fll a2 — ks i H 4G B R AR AR e il e B aEh o w]
[EIRHZERIR % 4 (BP R - ERTRRIEEEREEE 16 1 20 (RE(ERZ
[H] > RS EEARIE R A= T 2 3.3 ZH/AMH(IEE) - SR K EE R S H A e 2
S oy Al Al 2 AR R A 5

ECAT-2094DS =] EL 13 B2 i AH B Al A A 5 22 (R A2 - PERREse g Ssea T R AE B ARSI
HAF o BwHZE M EtherCAT FUEFIEAE TR ARSI E -

ECAT-2004DS# & 1 VU{E M B 4mbibas /i - B8 HVUMEB2 A S R Smi s T e 2K
s TN B RIS 51T A (S 55E - Lo4mbihes o] DA BN =4k R E (i iy —
ERE -

T SRRSO RIS I WER - DA S 2 PR AIRS TR (F -

T Ry B 5 22 fR (4 = (MR iz A i iE - Hrp B 5 IR & T [RIHR R G BH A — (5
58 > IS [ PRBHRE o] ey BB E 1L S e - = (B8 A & A LU=
PR -

BERARH VA = (B BEERZICIR - EOAE RS 22 ER A 24 RFF EURIZERIER - B
Bl 2 H ] —(E BRI -



1.2 Hlch

o VR A (EP S (RUAHEMCT S )
o [GRERSEST
o AREHERIVARE BRI - S EE 3.3 /.
o AREFERINRCT RN - R 2 ] 256 (B
o EIEBEREIE 16 & 29 (R (ER)
o A{EEHRIEES /T (A B> Z)
o 12 (B A - = EE A AEE ¢ IEE T IR R A o R RE
i A
o HENFEEER DU D B s i E
o HEghEs iR
HEL
NGE
FEREE
o JtmHE 1/0
* LED f5/RIE TR 1/O » EtherCAT BiEH)RAE
o A DAEEFECEEIENNE ISR
* EtherCAT:
2 {[& RI-45 ZE&RS 1 H
UL PR 100 /A K (100BASE-TX)
FF =R (daisy chain)H Bz
i EtherCAT —Z MG T H 5058
1% H T DC [EP T
% CoE i FoE
YRR CSP ~ CSV ~ Hm Ei PP
- ZEEEEIE(E T 0.5ms
o TIYFEINVEER I T RS



1.3 H R

R H 4 {[E W AE A R
i BRI 3.3A /#H(ii%(H)
R EE AR 16 to 29 Vpc
A HERTOR R 8.192 MHz
(ST G 256, 128, 64,32, 16, 8, 4,2
SREHEs A
YmhE s A (EE 4x encoder counter (A, B, Z), Z&)z5E
e KRt e AR A 1 MHz
Blirgm A
Hifirgm A H 12 (F—FEEERTA 3 {EEREA)
_— s ON %@%ﬁm: +10  t0 24V
o OFF BEEEMENT:  +4Vpec MAX
't 3750V DC
DR
LED 22Enf& 5kt B, EtherCAT JRRE, (7 10, BEE), JREE
&, BB
S TE
RS 2 x RJ-45
e EtherCAT
U R Max. 100 m (100BASE-TX)
BB e Ethernet/EtherCAT Cable (Min. CAT 5), Shielded
BIR
LGS 15 20V ~ 30Vp¢
EMS {Rz&

ESD (IEC 61000-4-2)

4 KV Contact for each channel

EFT (IEC 61000-4-4)

Signal: 1 KV Class A; Power: 1 KV Class A

Surge (IEC 61000-4-5) 1KV Class A
e
ZETTH DIN-Rail
SMIURST (& x 5 x 1) [mm] 181 x 110 x 33 (ML &7 BEER)
TR &/
)
EIERE -25C ~407C




RERE -30C ~80C

GEESPECIES 10~90%, A&iFE




2 1R

2.1 LED =

B TR

&L

IN 4ken

ouT E5qaa)

off
PAIKE
PI—x

Off
PRIER

On

off
PAIVEE

On

4B {lfl LED Y& 5 /L EtherCAT fEUAHYE(E
TRRE:
SRR INIT JIREE
S{F Y PREOP jREE
SMHERTY SAFEOP JIRRE
i AR AT e IR R
SEAHRTY OP jIRER
F5 R It EtherCAT iy A N3
AAEHIE RS 2 45
LA H A Hp (30 B B T B
HA)

HLE AR
FE NI EtherCAT iy il Y 8 EfUIREE - I
H AT EtherCAT fink 42 S1d H Ui
J2H EtherCAT fReinf 3 5 Hilii
LA H A o (3 B R (e b
TTHEERcHR)
LS E R EE

HEV IS

FZEH] LED #&

B

=t HH

*

NN

- IR

% %k k %k k 3k k k%

(B—17)
01 2 3 456 7

- LEDO: X Hiff -
- LED 1: X Hiff -
- LED 2: X Hiff -
- LED 3: X Hiff -
- LED 4: X Hiff -
- LED 5: X Hiff -
- LED 6: X Hiff -
- LED 7: X Hiff -

Gt TN

TEJ7 T PR A
B 7 T PR A
HT/E 1LIRRE
HEFhE A SPI
e R RS S SR
R

AN R

7 2
BE AR

Bp — 4

KK KKk Xk (5 4
89101112131415

- LEDO: Y Hf -
- LED1:Y Hf -

EE PN
1ET7 RIS PR A




- LED 2: Y i - &7 [FfHIRH A

- LED3:Y §ifi - HE{T/{2 iR

- LED4:Y §ifi - ML SPIEEIEER

- LED5:Y B - PEMPATRE S

- LED 6: Y i - MBS

- LED7:Y §fi - MEFNGER
Kk K K % (5 0T 458 - LED 0: Z #fy - [FHBhG A
1617 1819 20 21 22 23 - LED 1: Z iy - 1EJ5 (AR A

- LED 2: 7 iy - S 77 AHRIRE A

- LED3: Z i - ZE{T/{EILIRAE

- LED 4: 7 fify - Z#EBhf R SPI NS

- LED5: ZHfi - PEMIGERSHEER

- LED6: Z ) - B

- LED7: Z iy - HSFgEER
T e 4t - LEDO: U iy - JBba A
24252627 28293031 - LED 1: U il - IEJ5 [AIRsPR A

- LED 2: U il - &5 [AIRHPR A

- LED3: U fify - #{T/[F ARRR

- LED 4: U i - ZEEh& 5 SPIiEEHSE R

- LED5: U i - BEMhdihaR

- LED 6: U iy - 3AEEL

- LED 7: U #fi - i@ EGE




2.2 e TR

Alias HEsH#E0[E £ 0x00~0xFF

ECAT-2094DS

£ 1yt

s |
|
I

il

1]
]
1l
i1
11!
il
1]
ib
1}
1
]
{b
0

e e . e s, e e, e s e
o . o st P g e, P . .



F.G
GND

+Vs

PGNDO

DI.COM
F.G.
P5V

PGND1

Frame ground (£3)

IR P OV (PR A E R E)
BRI +24 Vo (2K 5 IEEEHEER)

EtherCAT {Z5ki A
EtherCAT {Z%EiHnH

+16 to 29V

(2K B [E &R
Ground OV

(K E & BB HER)

iy e
Ground OV
(2K 5 & EE )

ECAT-2094DS {{L 2§

EtherCAT EE4E45(H A
EtherCAT EB4E 4R

B9

X HHEL Y Fii S EE (R

A

Bt
IS HBIEE!
o (EtEE L TEM AN BAECSREEENGE -
e BB ESIR T A AT BRI ME BT BT RS
5 DI EJF X: +10 to +24VDC
Frame ground (22Ht)
At s EER
Z g U B LR



+16 t0 29Vpe
(% 5 IE 15

A\

+VM1 B
A1 5 2 1 R
o (PR TR SEEC SRS EER -
TERERBCEBERE T RS R AT R ME B T4

_—

X_OA1 s X %E4H Al
X_OA2 fanl FEE X GEdH A2
EE X
X_OB1 fanl R X &G54l B1
X_OB2 it FE 2 X &G4l B2
X_A+ PN Umithes X HUH AL A+
X_A- i A UmEBES X AV AL A-
X_B+ i A UREES X A ALf B+ s x
X_B- i A UmAEES X A Al B-
X_C+ i A URAEES X A AL C+
X_C- i A UmAEES X A Al C-
X_LL i A R X 277 R HRA RS X PR B R A R
X_RL PN FEE X 1EJ7 T R B B
X_ORG A RS2 X JFREGARA
Y_OA1 faal BEEY S A1
Y_OA2 ifan) R Y BE4H A2 \
Y_OB1 ofan FEE Y 434 Bl Y
Y_OB2 Eonfan) FEEE Y GE4H B2
Y_A+ TN UmiEs Y AR ALl A+
Y_A- TN UREEES Y (U A A- YERESE Y

Y_B+ LTVN Hmtthes Y WY Al B+



Y_B-
Y _C+
Y_C-
Y_LL
Y_RL
Y_ORG

Z_OA1
Z_0OA2
Z_0B1
Z_0B2
Z_A+
Z_A-
Z B+
Z_B-
Z C+
Z_C-
Z_LL
Z_RL
Z_ORG

U_OA1
U_OA2
U_OB1
U_0OB2
U_A+
U_A-
U_B+
U_B-
U_C+
u_c-
U_LL
U_RL
U_ORG

Ltan
Ltan
Ltan
Ltan
A
A
A
A
A
A
A
A
A

Gmtthas Y HYEm Al B-
Gmtthas Y HYE Al C+
Smiises Y HYE Adw C-
Y &R REER
FGEE Y IEJT RIHR R G R
FE2E Y JFRLGHRE

e 7 8l AL

FEHE Z BE8H A2

FE7E 7 %e4H Bl

FE7E 7 Ge4H B2

SmiiseEs Z Al Al A+
Smiles Z VB Adm A-
Smti5es Z A Al B+
SmiSes Z HuEm Al B-
ARiGeEs Z Byl Al C+
SmiSes Z BB Adm C-
&2 7 BT RIRIRGARR
R 7 TEJ7 I AR PR BH R
&2 Z R RH

R U el Al

R U Bedl A2

FEE U G4 Bl

FEE U B4l B2

SmSES U AV AR A+
SRS U A9 s A-
SRiGEs U VB Al B+
SRiGEs U VB Al B-
SRiGES U A Alm C+
SRiGeEs U AV Al C-
RS2 U &5 AR AR
FEE U IEJ7 RIS R B
Ry U JFUEBARA

RS2 Y HURRIR B URE AR

5 Z

it Z

51 7 HYRRIR B 5URE FARE

HEE U

Hmtfas U

2 U AR EL R R R



2.4 gtf,ﬁ] =X ]

BB A
ik i +
T A
: ({3155 o P = (B
fign A\ ZE Y Wet
ON EEERE4k 410  to 24 Vpc
VR PEER
OFF EEFE[E 4K 44 Ve MAX
¢ EE P 3750 Vpe

X~ Y~ Z~ UBHRYIEFS [E(RL) ~ SR (LSRR ELFURE AR SR A0 & Ar -

Digital Input Readback as 1 Readback as 0
+10 ~ +24V DC OPEN or <4 VDC
ORG/_R?L/LL 3K ORG/RULL| 3k
= v = E ‘—@——@13!
in - K
+ - Y + - Y
[—e+—T e
DI.COM = DI.COM
+10 ~ +24V DC OPEN or <4 VDC
ORG/RU/LL| 3K ORG/RULL| 3K
. —S1fwh,
Source 31 Kl 31 Kl
Y 3 -+ =
IPet+— e —
DI.COM DI.COM




25 HehEra

Motor Y
Y_OA1
Y_OA2
Y_OB1
Y_OB2

ol |

Motor Z and U:

External power

supply16to 29V
DC

PGND1 =~

+VM1 —

| .::::]]‘Iiill‘.
'
" "
/4
Motor U
U_OA1
U_DA2

U_OB1
U_oB2

ECAT-2094D5S

Motor X

X_OA1

X_OA2

X_OB1

X_OB2

Motor X and Y:

External power

supply16to 29V
DC

+VMO

f—

PGNDO

Motor Z

Z_0A1

Z_0A2

Z_OB1

Z_0B2




2.5.1 Mg B

T 1 UG e R E ECAT-2094DS [y X iy HH Ay E( -

X_OA1
Black 4
Lead
X_OAZ Green MOtOl'
X_0B1 Red
X_0B2 e

B 1: PU&GSEEAGE R A — i LAY AR




2.5.1 NGAEE

NUTE 2 Ry7NaR R 2R A B E ECAT-2094DS HY X dififi i HIHE B -

X—OAl Black 2
X_0A2
7 Green .5

Lead
Motor

X_OB1 —

X _0B2

3

Blue
>

Black

J

X_OAl

X QA2 M

Lead
Motor

Blue

B 2: 7 &RS\ERER B S — i L AT SRR




2.5.2 \&zUG 2

JNERFTE B T DAL, SRkt ey g UAERE - DA SR 5 s UBLRE A IS 2R P AR AV =R
PRI 5 (AR N (B AR T 5 T AN G EEAn I T (AT R -

X_OA1
8
Lead
Motor
X_OA2
Red
X_0B1
White
Brown
X_OB" Blue
8 leads connected in series

X_OATe—eTrx

Lead
Motor

Orange

Green

X_OAZ e

X_OB 1 8——g

White

Brown

X_OB2 Blue

8 leads connected in parallel

B 3: /\GR\EERRS B R R (o, 50 )



2.5.3 gmtHasEeR

ZBwiEas:
ECAT-2094DS FHis sc &= Eh4mtiGas -

Encoder Y

Encoder X
Y_A+ X_A+
YoA: X_A-
Y_B+ X-B+
Y_B- X_B-
Y_C+ X_C+
Y_C- External encoder External encoder X_C-

power supply power supply

External encoder

External encoder
power supply

power supply

Encoder U Encoder Z
U_A+ Z_A+
U_A- Z_A-
U_B+ z_B+
U_B- Z_B-

) C- Z_C-

B 4: ZEhémiSEsERE

FRES A RS a
FlnmiEas VR TN T - 552 B 50 BARRERMRECRE T HYRAE » Hoh S 1]
RERY R (EAAH FERY R RE R/



1K Ohm
2.2K Ohm

+2V

+24V

e e—— |

P N

L] o = = [ E

E Nl S |1 1 2o ] =

E E o =T ] i 4 o

« §| 5|88 & % 3% 8 | 2
e | X | &) oE | I o& 1
¥ TR+ “

1 mm, I 1 05 i a | 2
1HHH ] N
> T|E i ] 1

1 | I 1

[ N S I a

a S
m &
= +
] : o
N
o + ;
Eo—r . &l e b
(] L4
. e : | g
! Wm - I Wz
A ! =
|2 e ! |3 —i—
- : i S —2
= B | = B
I o5 1 1 =
I w 1 LLI
“ _ | | _
1 I !

B 5: FRRS SRR E

=




3 EBEAEET

Al

3.1 EtherCAT i &

T EtherCAT S {ffHlHIERME SRR N S8 100 AR -

BRI

1F 49 EtherCAT S5 {FEHYEE4T > #8312 EN 50173 B¢ ISO/IEC 11801 f2:4 » [ TEE
Z/> CATS ZEKHY Ethernet 47 (EELELREIEETH ) A O] - EtherCAT i/ 4 tREE
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* Pre-Operational
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Init

A A
(|F’)\ (Pl)] (Sh

Pre-Operational

3
(Ql) (OP) (PS) (SP)‘

A

Safe-Operational

(SO) (OS)‘
h 4 |

Operational

Init

EtherCAT fETERI R I A HIABIRAE - HA ESC EITE AR AT - M7
H 75 (mailbox) BERZ B3 (process data)yiEER © (ELLEE FHERSME S LATFEEE]E
WEC B AE I E AR T aa B ARSI - EtherCAT F b sy Bcubithl - W E 0 HH 8
7 0 A 1 Ao E4s IR A MEERE 1ER -

Pre-Operational (Pre-Op)
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e fLE FMMU i
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1t Safe-Op iRRE T » FFEFIERZEIR EENEN RN - (EIEREERET B e 0 2 2
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AR [EE A AREE (G B A) -
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Operational (Op)

B ERREIEYIE (PDO) NMIRZEIEYME (SDO) HEEEEUY - EukiEH]
P oA HH B s H i A B - S PRt OP #=X + B H (TR DC [F]2
= -

3.3 50

S PR R TEA [RIHIR R
o EHETT Lok R R A AT A L A E
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Slave cycle time

F 3
v

Read master output Process master Write slave status
data from DPRAM output data and . data to DPRAM
read slave status '

Main loop start

B 7: BHETERA TR

Main loop start

(e b e e A HARE R A EtherCAT fEUESLE (ESC) AUt BMs R A ¥
UEFEULE T HY B H B < R EER p R B E B R et B S A E
iR o B EELS R SEERCEE I GRS - 5% FrEEUREE E A
DPRAM > DL T hase (5 o] DASE T — (& AR i 2 ESC 1Y DPRAM #(fE -

3.3.2 DC FlE

DC [EIA 75 EtherCAT Sffi ( EUEAI{ERE ) HEAHEIHY EtherCAT Z&RHFR - 1F
RS T HY EtherCAT fEBE R DAREIEIERY o 15 ({15 EBARESI[FIRF S EtherCAT gk
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vhim ) EE AR [E e I R ARG B - S 1 nE R AG RE T T AR PDO i -

EﬁELEHHTFEﬁﬂ] ESC #7148 s i 1P 50 2 B4R R 1F s SYNCO (S SR 25 I §HY

—{EEIEE
Master Slave
Polling cycle Update cycle

= >

>0 TU0VO

D D

[1 1 ]I

B 8: DC [EEE T B EUh S L

| Cycle Time (0x1C32.2/0x1C33.2) I
| Slave reads | |
master 1 : |
I output Process | Read slave input 1
data from master output | status (DI, motion | Write slave status
I DPRAM data : state) | data to ESC DPRAM I
- il o &
< > > ¢ >
“Calc and | 1 Calc and Copy I
Copy Time Delay Time : Delay Time I Time
(0x1C32.6) (0x1C32.9) I (0x1C33.9) : (0x1C33.6)
I ' | |
! 1
! 1
I | ' |
Qutputs Inputs
I valid valid I
' SyncManager 2
ncManager
SyncManager 2~ Sync0: ESC (SVMZ) ever?t:
(SM2) event: hardware Master sent

Master sent interrupt signal
output data and
read status

data

B 9: R RIS

ilﬁ PEUTEIAH EREHVHERZEEE (RxPDOs ) > L& flss SM2 S04 > (T

¢ ESC GLIEAS s -

E’JE@J“ » MRAIRREEHE 5 A ESC SLiEAe -

EHERZEART

output data and
read status
data

Sync0: ESC
hardware
interrupt signal

g

)]

Sl

ESC Ll.IEE@HTFEﬁFEﬁKMEP@TEﬂEE DUBREETE F bRl E]
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FR% LR T REs AV E A — (B T8 - — HEERRa T E R ARG T (THER
BHE4) gt —EET i E?JIH’M%L]\ Safe OP #5i={( Sync Error 0x1C32:
20 £ TRUE) o Hr RETE{E 1] 284558 5 "Sync Error Counter Limit" (0x10F1 : 02) FY
THEL(E AR MELE -

Index Name Flags Value
--10F1:0 Error Settings »2<
10F1:01 Local Error Reaction RwW Ox00000001 (1)
10F1:02 Sync Error Counter Limit RW 00004 (4)

B 10: Sync error counter limit #7{4

sy E R A BB 0 [EI0 B F 25 8 T 7E TwinCAT 19" CoE online" 24 H TR E -

Index Name Flags WValue

--1C32:0 SM output parameter »32<
1C32:01 Synchronization Type RW 0x0002 (2)
1C32.02 Cycle Time RO 0x0D0000000 (0)
1C32:04 Synchronization Types supported RO Ox401F (16415)
1C32:.05 Minimum Cycle Time RO 0xD01E8480 (2000000)
1C32:06 Calc and Copy Time RO Ox0007A120 (500000)
1C32:08 GetCycle Time RW 0x0001 (1)
1C32:09 Delay Time RO 0x000927C0 (600000)
1C32:0A SyncO Cycle Time RW 0xD05B8D&0 (6000000)
1C32:.0B SM-Event Missed RO 00000 (0)
1C32.0C Cycle Time Too Small RO 0x0000 (0)
1C32:20 Sync Error RO FALSE

B 11: SyncManager 2 28

SyncManager <850 BH (FE R BEA17: ns):

e Calc and Copy Time (0x1C32.6 / 0x1C33.6): B EFZEIEHE ESC BRI A M =0 1E
B BAET B (B P RR AV R -
Delay Time (0x1C32.9 / 0x1C33.9): {EHA il 5% B H B EH E i A Y AEEE
iSAETIE

o Cycle Time (0x1C32.2 / Ox1C33.2 ): i AR I i Bii e o TS P o (Y DC [B] 2575 »
BT {725 Ox9A0 : 0x9A3 EHUILEHE -

e 0x1C32.5/0x1C33.5 (Min Cycle Time): JEFHTZ TR/ NVEEAIGR - E2FER
Wi P AH B F R 4B TR R -



|

4 CoE 3&E{Z[&15;(1000h ~ 1FFFh)

—

)

4.1

2
g
e

]

-S:_};

Range Data
Type
0- U32 ro N N

1000h Device type 20192h
4294967295
EtherCAT fE by a (524!
1001h | 00h | Errorregister 0-255 ug | ro 00h
1008h | 00h | Manufacturer VS |ro
device name
EtherCAT {EIbYE (A5 4475
1009h Manufacturer VS | ro 1.0
hardware version
EtherCAT {IHIBERS R A
100Ah Manufacturer VS | ro 1.0
software version
EtherCAT fREIEATERBS R A
1018h | -- Identify object
00h | Number of entries 0-255 U8 | ro 4
01lh | VendorID 0- U32 ro 00494350h
4294967295
EtherCAT { G HEERS 1D
02h | Product code 0- U32 ro 20944453h
4294967295
EtherCAT {iEUEH Y M5t
03h | Revision number 0- U32 ro 00000000h
4294967295
EtherCAT {EUEHIRR A5
04h | Serial number 0- U32 ro 00000000h
4294967295
EtherCAT {EVEIV SR
10F1h | O0Oh | Error settings
01h | Local error reaction | 0- U3s2 rw 00000001h
4294967295




02h | Sync error counter 0-65535 Ui rw N N 0004h
limit
EFRFY DC [ER5 Y
[E20 fiana T Ees G e E o E RN ESEH RS0 3 WAERUEIEF
I 1 - WREDHERETE e B L IRE] - A Z 48 0y SAFEOP



4.2 PDO(Process Data Object)p#* &4

4.2.1 PDO 43HR¥i£2(1C12h ~ 1C13h)

sub- \ET Range Data default
index Type

1C12h | -- Sync manager

channel 2

00h Number of assigned | 0-4 us rw N N 4
PDOs

01h PDO mapping object | 1600h - Uil rw N N 1600h
of assigned RxPDO 1 | 1630h

02h PDO mapping object | 1600h - Uil rw N N 1610h
of assigned RxPDO 2 | 1630h

03h PDO mapping object | 1600h - Uil rw N N 1620h
of assigned RxPDO 3 | 1630h

04h PDO mapping object | 1600h - uil6 rw N N 1630h
of assigned RxPDO 4 | 1630h

1C13h | --

00h Number of assigned | 0-4 ug rw N N 4
PDOs

01h PDO mapping object | 1A00h - uile rw N N 1A00h
of assigned TxPDO 1 | 1A30h

02h PDO mapping object | 1A00h - ule rw N N 1A10h
of assigned TxPDO 2 | 1A30h

03h PDO mapping object | 1A00h - ule rw N N 1A20h
of assigned TxPDO 3 | 1A30h

04h PDO mapping object | 1A00h- Ui rw N N 1A30h

of assigned TxPDO 4 | 1A30h




4.2.2 PDO 43fic¥i22(1600h ~ 1630h ~ 1A00~1A30h)

Index sub- Range Data
index Type

1600h Receive PDO
mapping 1
00h Number of 0-16 us rw 4
entries
01lh 1st receive 0- u32 | rw 60400010h
PDO mapped | 4294967295
02h 2nd receive | 0- u32 | rw 60600008h
PDO mapped | 4294967295
03h 3rd receive 0- U32 'rw 607A0020h
PDO mapped | 4294967295
04h 4th receive 0- U32 'rw 600FF0020h
PDO mapped | 4294967295
05h 5th receive 0- u32 | rw 00000000h
PDO mapped | 4294967295
OFh 15th receive | 0- u32 | rw 00000000h
PDO mapped | 4294967295
1610h | -- Receive PDO
mapping 2
01h—- Subindex i | o- u32 | rw 68400010h —
OFh #%[5] 1600h | 4294967295 68FF0020h
1620h
01h—- Subindex #i | o- u32 | rw 70400010h —
OFh #%[5] 1600h | 4294967295 70FF0020h
1630h
01h— Subindex #1  o0- U32 rw 78400010h —
OFh #%[5] 1600h | 4294967295 78FF0020h
1A00h
00h Number of 0-16 us rw 7
entries
01lh 1st transmit | 0- u32 | rw 60410010h




1A10h

1A20h

1A30h

02h

03h

04h

05h

06h

07h

08h

OFh

01h-—
OFh

01h-—
OFh

01lh -
OFh

PDO mapped
2nd transmit
PDO mapped
3rd transmit
PDO mapped
4th transmit
PDO mapped
5th transmit
PDO mapped
6th transmit
PDO mapped
7th transmit
PDO mapped
8th transmit
PDO mapped

15th
transmit

PDO mapped

Subindex ¥
F&[5] 1A00h

Subindex ¥
F&[5] 1A00h

Subindex 3
F&[5] 1A00h

4294967295

0-

4294967295

0-

4294967295

0-

4294967295

0-

4294967295

0-

4294967295

0-

4294967295

0-

4294967295

0-

4294967295

0-

4294967295

0-

4294967295

0-

4294967295

u32

u32

u32

u32

u32

u32

u32

u32

u32

u32

u32

rw

rw

rw

rw

rw

rw

rw

rw

rw

rw

rw

603F0010h

60610008h

60640020h

606c0020h

60FD0020h

00000018h

00000000h

00000000h

680410000h —
68FD0020h

70410000h -
70FD0020h

78410000h -
78FD0020h



4.3 Sync manager 2/3 sychronization(1C32h ~ 1C33h)

Index sub- Name Range Data
Type

1C32h | -- Sync manager 2
synchronization
00h | Number of 0-255 us ro N N 20h
sub-objects
01h | Synchronization 0-65535 ul6 rw N N 0000h
Type
02h | Cycle Time 0- u32 ro N N 0000h
4294967295
04h | Synchronization 0-65535 u1e6 ro N N 001Fh
Types supported
05h | Minimum Cycle 0- u32 ro N N 0007A120h
Time 4294967295
06h | Calc and Copy 0- u32 ro N N 00009C40h
Time 4294967295
08h | Get Cycle Time 0- 65535 ule6 ro N N 0000h
09h | Delay time 0- u32 ro N N 00002710h
4294967295
0Ah | SyncO Cycle Time | O- u32 ro N N 00000000h
4294967295
0Bh | SM-Event Missed | 0-65535 ulie6 ro N N 0000h
0Ch | Cycle Time Too 0- 65535 uie6 ro N N 0000h
small
20h | Sync Error 0-1 BOOL ro N N FALSE
Index | sub- | Name 'Range | Data | Access | EEPROM | PDO |
i e
1C33h | -- Sync manager 3
synchronization
00h | Number of 0-255 U8 ro N N 20h
sub-objects
01h | Synchronization 0-65535 ule6 rw N N 0000h
Type

02h | Cycle Time 0- u32 ro N N 0000h




04h

05h

06h

08h
09h

0Ah

0Bh
0Ch

20h

Synchronization
Types supported
Minimum Cycle
Time

Calc and Copy
Time

Get Cycle Time

Delay time

SyncO Cycle Time

SM-Event Missed
Cycle Time Too
small

Sync Error

4294967295

0-65535

0-

4294967295

0-

4294967295

0-65535

0-

4294967295

0-

4294967295

0-65535

0-65535

ule

u32

u32

uleé
u32

u32

ule6
ule

BOOL

ro

ro

ro

ro

ro

ro

ro

ro

ro

001Fh

0007A120h

00009C40h

0000h
00002710h

00000000h

0000h
0000h

FALSE



5 EESHSE(E K (2000h ~ 5FFFh)

Index sub- Name Range DEIE]
index Type

0x2001 @ -- ORG Active
Level

ORG HEEELAE
AL

00h | Highest 4 us ro N N 4
sub-index

supported

01h | ORGO Active 0-1 uie | rw Y N 01h

Level

02h | ORG1 Active 0-1 uie | rw Y N 01h

Level

03h | ORG2 Active 0-1 uie | rw Y N 01h

Level

04h | ORG3 Active 0-1 uie | rw Y N 01h

Level

0x2002 | -- NOT Active

Level

NOT/LL FH57EL
EZE{L

00h | Highest 4 us ro N N 4
sub-index

supported

01h | NOTO Active 0-1 uie | rw Y N 01lh

Level

02h | NOT1 Active 0-1 uie | rw Y N 01lh

Level

03h | NOT2 Active 0-1 uie | rw Y N 01lh

Level

04h | NOT3 Active 0-1 uie | rw Y N 01h

Level

0x2003  -- POT Active

Level

POT/RL FHEEEL




0x3001

0x3002

00h

01h

02h

03h

04h

00h

01h

02h

03h

04h

00h

01h

BESE(L
Highest
sub-index
supported
POTO Active
Level

POT1 Active
Level

POT2 Active
Level

POT3 Active
Level

Axes Run

Current

(i 25)
BT :mA
Highest
sub-index
supported
AxisO Run
Current
Axis1 Run
Current
Axis2 Run
Current
Axis3 Run
Current
Axes Hold

Current

R

(i 42)
BEAL:mA
Highest
sub-index
supported
AxisO Hold

Current

pay
JIL

0-3368

0-3368

0-3368

0-3368

\ra
JIL

0-3368

us

uleé

ule6

uleé

uleé

ule6

ule6

ule6

ule6

ule6

ul1e6

ule6

ro N
rw Y
rw Y
rw Y
rw Y
ro N
rw Y
rw Y
rw Y
rw Y
ro N
rw Y

N

01lh

01h

01h

01lh

03E8h

03E8h

03E8h

03E8h

01F4h



0x3003

0x3004

02h

03h

04h

00h

01h

02h

03h

04h

00h

01h

02h

03h

04h

Axis1 Hold
Current

Axis2 Hold
Current

Axis3 Hold
Current

Axes Encoder
PPR
Srises—ElHY
it
Highest
sub-index
supported
AxisO Encoder
PPR

Axis1 Encoder
PPR

Axis2 Encoder
PPR

Axis3 Encoder
PPR

Axes Encoder
Mode
etz
Highest
sub-index
supported
AxisO Encoder
Mode

Axis1 Encoder
Mode

Axis2 Encoder
Mode

Axis3 Encoder
Mode

0-3368

0-3368

0-3368

0-

4294967295

0-

4294967295

0-

4294967295

0-

4294967295

0-127

0-127

0-127

0-127

ule

ule

uleé

uleé

u32

u32

u32

u32

ule6

ule6

ule6

ule6

ule6

rw

rw

rw

ro

rw

rw

rw

rw

ro

rw

rw

rw

rw

N 01F4h

N 01F4h

N 01F4h

N 00000000h

N 00000000h

N 00000000h

N 00000000h

N 0000h

N 0000h

N 0000h

N 0000h

Bit

2 1

Function -

EZ_INV

EB_INV

EA_INV

PULSE_MODE




0x3005

0x3006

PULSE_MODE (R/W):

0: OUT/DIR FE =

1: CW/CCW fE =L

2: 1 x AB phase f5={ » /NI & & B 80ns
3: 2 x AB phase 5= » /NI & [ B 80ns
4: 4 x AB phase 155 » /NI E & B 160ns

EALINV: B A"1"LLSZHE A (S55(THEZ(E: 0)

EB_INV: B A"1"DUSZ#E B {Z 5% (FHR%(H: 0)

EZ_INV: B3 A”1"DIZ i C {Z5E(THRR(E: 0)

-- Axes Torque Off
Mode
A =

00h | Highest 4 uie ro N
sub-index
supported

01h | AxisO Torque 0-1 uie rw Y
Off Mode

02h | Axisl Torque 0-1 uie rw Y
Off Mode

03h | Axis2 Torque 0-1 uie | rw Y
Off Mode

04h | Axis3 Torque 0-1 uie | rw Y
Off Mode

0: Servo Off Ik J& 22 (i A IR B

1: Servo Off i F& 8 7

-- Axes Motor PPR
F& 2 — Rl
TR

00h | Highest 4 uie | ro N
sub-index
supported

01h | AxisO Motor 200-51200 | U16 | rw Y
PPR

02h | Axisl Motor 200-51200  U16 | rw Y
PPR

N

N

0000h

0000h

0000h

0000h

0xC800

0xC800



0x3007

0x3008

03h | Axis2 Motor 200 - 51200
PPR
04h | Axis3 Motor 200 - 51200
PPR
200(2F)
400
800
1600
3200
6400
12800
25600
51200
-- Axes DRVCONF
00h | Highest 4
sub-index
supported
01h | AxisO DRVCONF | 0-
4294967295
02h | Axis1 DRVCONF | 0-
4294967295
03h | Axis2 DRVCONF | 0-
4294967295
04h | Axis3 DRVCONF | 0-
4294967295
-- Axes
CHOPCONF
00h | Highest 4
sub-index
supported
01lh | AxisO 0-
CHOPCONF 4294967295
02h | Axisl 0-
CHOPCONF 4294967295
03h | Axis2 0-
CHOPCONF 4294967295
04h | Axis3 0-
CHOPCONF 4294967295

ule

ule

ule6

u32

u32

u32

u32

ule6

u32

u32

u32

u32

rw

rw

ro

rw

rw

rw

rw

ro

rw

rw

rw

rw

N

N

0xC800

0xC800

0x000EA071

0x000EA071

0x000EA071

0xO00EAO071

0x00088475

0x00088475

0x00088475

0x00088475



0x3009 @ -- Axes SMARTEN

00h | Highest 4 Uuié | ro N N 4
sub-index
supported
01h | AxisO SMARTEN | 0- U32 | rw Y N 0x000A0000
4294967295
02h | Axisl SMARTEN | 0- U32 | rw Y N 0x000A0000
4294967295
03h | Axis2 SMARTEN | 0- U32 | rw Y N 0x000A0000
4294967295
04h | Axis3 SMARTEN | 0- U32 | rw Y N 0x000A0000
4294967295
0x300A  -- Axes SGCSCONF
00h | Highest 4 uie ro N N 4
sub-index
supported
01lh | AxisO 0- Us2 rw Y N 0x000C1508
SGCSCONF 4294967295
02h | Axisl 0- Us2 rw Y N 0x000C1508
SGCSCONF 4294967295
03h | Axis2 0- Us2 rw Y N 0x000C1508
SGCSCONF 4294967295
04h | Axis3 0- Us2 rw Y N 0x000C1508
SGCSCONF 4294967295
0x4000 | 00h | Station Alias 0-1 us rw Y N 00h
0: E&HF ESC ZffFesty 0012h 5HHL FEsft{E
1: [EEHE ESC ZF{FEE1Y 0012h Z5HY SII {5 0004h(Configured Station
Alias)
0x4001 | 00h | ID selector 0-255 ule | ro N N 0
0x4002 | 00h | Moving Average 0-10 U8 rw N N 5
CSP iy BEap BB PN & » FEfdEmiis=0 N A% Bfirms
0x4003 | 00h | Motion Mode 0-1 U8 rw N N 0

0: FEfEE=(
1 SR CE Y S 2R ~ IR e < e S BTIF IR 500ms)
0x5000 | -- Store
parameters
00h | Number of U8 rw N N 3

entries



0x5001

01lh | Saveall 0- u32 | rw N N
Parameters 4294967295

02h | Load Factory 0-1 U3z | rw Y N

03h | Save counter 0- U32 |ro Y N
4294967295

IS B EEPROM » 57 Load Factory 2%/ 0 »
\fi7f Save all Parameters ( 0 5% /55 1 > S H8{FAE
FAFAES-Hr » EEPROM Error(0x5001:01) 2 1 >
EEE B Save all Parameters {0 #5855 1 »
R Save counter + 1

HBWRAE Ry THERE > 35/KF Load Factory 3/ 1
7B Save all Parameters FH 0 5% 5 1 > S EFHE
FFHESH - EEPROM Error £ 1

7R R T Save counter + 1

B LER AT S BORIRIE A TERE

- Store Status

00h | Number of ug rw N N
entries

01lh | EEPROM Error 0-1 us2 ro N N

02h | Load EEPROM 0-1 us2 rw Y N

%= [-ZE1% EEPROM Error 5 1 > {XZ23EH] EEPROM 225 »
251+ Load EEPROM HH 0 2% 55 1 » #55%2) » EEPROM Error £ 0 »

00000000h

00000001h
00000000h

00000000h
00000000h

“& EEPROM Error &y 1 - R LGRS AR > (EREE -

o BT



6 E&E) Profile [&35(6000h ~ 6FFFh)

61 $%- T

0x6000~0x67FF 5 —ifififf] Object
0x6800~0x6FFF A58 —#ififf"] Object
0x7000~0x77FF 55 =i#ififfJ Object
0x7800~0x7FFF £y =5 PUi#iHAY Object

Object Index + 0x800 * (n-1)5t =55 n #fiHY bject

Hi:

Ox603F /25—y Object
Ox683F /425 Hilify Object
0x703F /%25 = Hilify Object
Ox783F 55 VUiilAY Object

Range Data
Type

0x603F ErrorCode 0-65535 N Y OOOOh

0x6040 | 00h | Controlword 0-65535 ul6 | rw N Y 0000h

0x6041  00h | Statusword 0-65535 ul6 ro N Y 0000h

0x605A | 00h | Quick Stop Option | 1-3 Ul6  rw Y N 0002h
Code 5-7

0x605B = 00h | Shutdown Option | 1 Ul6  rw Y N 0001h
Code

0x605C | 00h | Disable Operation | 1 Ui rw Y N 0001h
Option Code

0x605D | 00h | Halt Option Code | 1-3 Ui rw 0002h

0x605E | 00h | Fault Reaction 1-2 ule | rw 0002h
Option Code

0x6060 @ 00h | Modes Of -128 - 127 18 rw N Y 00h
Operation

0x6061 A 00h | Modes Of -128 - 127 18 ro N Y 00h
Operation Display

0x6064 | 00h | Position Actual -2147483648 132 | ro N Y 00000000h
Value -




0x606C

0x607A

0x607C

0x607D

0x607E
0x607F

0x6081

0x6083

0x6084

0x6085

0x6098
0x6099

00h

00h

00h

00h

01h

02h

00h

00h

00h

00h

00h

00h

00h

00h

01h

02h

Velocity Actual

Value

Target Position

Home Offset

Software Position

Limit
Number of

entries

Min position limit

Max position limit

Polarity
Max. Profile

Velocity

Profile Velocity

Profile
Acceleration
Profile
Deceleration
Quick Stop

Deceleration

Homing method

Homing Speeds

Number of

entries

Speed during
search for switch

Speed during

2147483647

-2147483648

2147483647

-2147483648

2147483647

-2147483648

2147483647

-2147483648

2147483647

-2147483648

2147483647

0~ 224

0-

4294967295

0-

4294967295

0-

4294967295

0-

4294967295

0-

4294967295

-128 - 127

0-
4294967295

0-

132

132

132

us

132

132

us

u32

u32

u32

u32

u32

uile6

u32

u32

ro

ro

rw

ro

rw

rw

rw

rw

rw

rw

rw

rw

rw

ro

rw

rw

00000000h

00000000h

00000000h

00000000h

00000000h

00h

7FFFFFFFh

0000C350h

0000C350h

0000C350h

0007A120h

00h

0000C350h

000007D0N



O0x609A

0x60C5

0x60C6

0x60FD

Ox60FF

00h

00h

00h

00h

00h

search for zero
Homing
acceleration

Max Acceleration
Max Deceleration

Digital Inputs

Target Velocity

4294967295
0-
4294967295
0_
4294967295
0_
4294967295
0_
4294967295
-2147483648

2147483647

u32

u32

u32

u32

132

rw

rw

rw

ro

rw

0000C350h

7FFFFFFFh

7FFFFFFFh

00000000h

00000000h



6.2 PDS j i 4

FRIB(EHZar < B et > SEEhEsHY PDS IRREHSHEAA T B E &

?

Not ready to (A): Low-level power
. Power for conrol unit enabled
switch on Hi
1 igh level power can be enabled
l 15
Switch on
. Fault
—>| disable [+
2
1
Ready to
12 10 switch on
3 l T 14
6 (B): High-level power
L switched on | [g8l9 High level power enabled

No torque on the motor

Fault reaction
active

Quick stop Operation
active enabled

RIS R

0 Auto skip 0 PRI Ae HENER | BRE)Es 5 2B AL
1 Auto skip 1 Wraa{bserig B BiEs M ERE
2 Shutdown UL Shutdown #5<> -
3 Switch on FBEL Switch on @< -
4 Enable operation 7 Enable operation i34 | ERETHEEA UL
5 Disable operation P74 Disable operation #7% | EEENTHAEMEL
6 Shutdown UL Shutdown w54 -
7 Disable voltage BEUX Disable voltage A5 -
BEUX Quick stop A
8 Shutdown HEUZ Shutdown % ERENTRE SR
9 Disable voltage BEUX Disable voltage A5 ERENThRE SR
10 Disable voltage BEUX Disable voltage A5 -
BEUX Quick stop A5
11 Quick stop B2 Quick stop g FRAEERTT Quick stop THEE
12 Disable voltage Quick stop EEfE(CHER 1,2,3  ERE[THEEMERY
HYEEEFF » H. Quick stop
B ESERHTIE L

Quick stop ZEEfEHEE 5,6,7
HE%EEHRF » H Quick stop



13
14

15

16

Error occurs

Auto skip2

Fault reset

Enable operation

IESERTE » UL Disable

voltage HYEL

B Bi#AENTT Fault reaction THAE
S R R EE 5E R BEEh T AE R

% - EEER

SUEPEERIZ > PEUX Fault reset | (T Fault SIRE&AVIEAL

E A
B~

Quick stop ZEFE(UHEZ 5,6,7  HEHIINEEH UL
HYELEAERE » B2 Enable

operation fi5%



6.3 Controlword(6040h)

Range Data Access EEPROM | PDO

Type
6040h 00h controlword 0-65535 | U16 rw N Y

PEHIBRENE TIRRE

‘r ‘oms ‘h ‘fr ‘oms ‘eo ‘qs ‘ev ‘so
r = reserve eo = Enable operation
oms = operation mode specific gs = quick stop
(FRIBZFEFIE AR [EE 2R) ev = enable voltage
fr = fault reset so = switch on
h = halt

Bit7, 3 ~ O(fault reset / Enable operation / quick stop / enable voltage / switch on):

T PDS JIRREHH A <

bits of the controlword

i bit 3 bit 2 bit 1 bit 0

enable enable switch
quick stop

Command

operation voltage on

Shutdown

Switch on

Switch on +

0
Enable operation
Enable operation 0 1 1 1 1 4,16
Disable voltage 0 - - 0 - 7,9,10,12
Quick stop 0 - 0 1 - 7,10, 11
Disable operation 0 0 1 1 1 5
rising
Fault reset - - - - 15
edge

Note: quick stop 541V bit ZEFRE 0 NARY > s = ELHA bit ZEE A [H]




DU R TR & PEHRE R (modes of Operation) N oms bit Y 7E &

-. reserve

start homing

absolute/

relative

change set

immediately

new set-point




6.4 Statuslword(6041h)

DEIE]

Type
6041h  00h Statusword 0-65535 | U16 | ro N Y 0
ForEREhEs EH TR

oms oms ‘ w sod ‘ ‘ f rtso
r = reserve w = warning
oms = operation mode specific sod = switch on disabled
(PRI A R EE ) gs = quick stop
ila = internal limit active ve = voltage enabled
rm = remote f =fault

oe = operation enabled
so = switched on

rtso = ready to switch on

Bit 6, 5, 3 — O(switch on disabled/ quick stop/ fault/ operation enabled/ switched on/ ready
to switch on)fR#E [ Bits 1] LLRESE PDS jREE

oo possae

XXXX  Xxxx XOxx 0000 b Not ready to switch on T EARSERY

Xxxx xxxx xIxx 0000b | Switch on disabled #IEEAE5ERL

XXXX Xxxx x01x 0001b  Ready to switch on F[alEg e Off
Xxxx xxxx x01x 0011b Switched on SEETHRERAPH/HE
XXXX Xxxx Oxlx 0111b  Operation enabled BEHIThEEREL

XXXX XXXx x00x 0111b  Quick stop active Hf= 1k

xxxx  xxxx xOxx 1111b  Fault reaction active B () m
Xxxx  xxxx xOxx 1000b  Fault FH (E)IRAE

Bit 5(quick stop):
0 HYTEML T » 7R PDS FEUY quick stop Z3K
quick stop HY bit #EHEZAE 0 A% » BLEA bit “R~[E]

Bit 7(warning):
1HYER T » FNEEIEESES » PDS IRAEAR S » EIREEENE



Bit 13, 12, and 10(operation mode specific):
DU R TR & PEHERE R (modes of Operation) N oms bit Y 7E %

drive follows command value

drive follows command value

homing attained

target reached

set-point acknowledge

target reached




6.5 I;HIH R L

6.5.1 Supported drive modes(6502h)

ItHESEn =S o] LIRS 6502h WER 2 Frf 5= (Modes of operation) -

EEPROM | PDO | default

6502h | 00h | Supported drive modes | 0- U32 ro N N 0x1A1

TR FFTERIRBT | 4294967295

Profile position mode
. e PP Yes
(Profile fir B ZEIIf5 )
1 Velocity mode
. . vl No
(B e 2L)
Profile velocity mode
. . pv No
(Profile & FZERIIfH )
Torque profile mode
. . tq No
(Profile BEFEFZEHIfE )
Homing mode
4 e hm Yes
(R A7 fir BEAEFIE )
Interpolated position mode N
. e ip o
(i 1 B2 Al )
7 Cyclic synchronous position mode
. e csp Yes
(Cyclic fir E#ERIIE)
Cyclic synchronous velocity mode
.y s csv Yes
(Cyclic ZREHERIIE)
Cyclic synchronous torque mode
. e cst No
(Cyclic BEHFERERIIE)




6.5.2 Modes of operation (6060h)

P fE 783 6060h(Modes of operation)#E{T °

Data | Access | EEPROM PDO

Type
6060h | 00h Modes of operation -128 - 18 rw N Y 0x00
e TE eI 127

Modes of operation
1 Profile position mode
- (Profile {ir EzEifsit) PP
. Homing mode hm
(BFREE i i B
Cyclic synchronous position mode
. (Cyclic {irEFEHIR) P
Cyclic synchronous velocity mode
: (Cyclic BEERERIE) =
>  [HF 6060h(Modes of operation)ig& default=0(No mode change/no mode assigned) »
PDS ;IRFEZEME] Operation enabled 2 Fij&5— & ZEas & i FH YRR (E -




6.5.3 Modes of operation display (6061h)

SasEas N AL RV HIIE RS 6061h(Modes of operation display)#{T
6060h(Modes of operation)Z; E1% @ SEMEL I ET R 8{H 2 51 6060h(Modes of operation)

A -

Data | Access | EEPROM PDO

Type
6061h  00Oh Modes of operation -128 - 18 ro N Y 0x00
AR 127

Value Modes of operation

1 Profile position mode

(Profile fir EFZEHE)

pp

Homing mode
(BFREE i i B

Cyclic synchronous position mode
(Cyclic fir EFEHIE)

Cyclic synchronous velocity mode

(Cyclic ZRFEFZEARIFE)

hm

csp

csv




vV VYV V V V

6.5.4 FEHIRA LR EIR

JHIESEE 6060h(Modes of operation)J{E » 1] DIUJHAFEHIRE S -

TAE(E AR a2 2 Hi =G5 1848 6061h(Modes of operation display)f#RE °
PRI IS R DA TR T B L4 2 ms -

A TS T EE A LR s TR RIS = D

AR EREN R (B EEMEN B ~ BT 1k )RR UHRBS B (E -



6.6

fx‘v

B Hdest

6.6.1 BEXEE[RfirTHEE (Software position limit:607Dh)

Index \ET Range Data
index Type
0x607D Software Position
Limit
00h | Number of entries | 2 U8 | ro 2
01h | Min position limit | -2147483648 | 132 | rw 00000000h
2147483647
02h | Max position limit | -2147483648 | 132 | rw 00000000h
2147483647

BUN B AR PR AL T RE 88 b

607Dh-01h = 607Dh-02h
{4l) 607Dh-01h = 0
607Dh-02h = 0




6.6.2 Profile fi B &&= (Profile Position Mode/ pp

mode)

FEREEECT > 5 BARLE - BT ~ JURCERE S - B8y g (RIESH S BN
HRAE Rl s S 1R BREN G ZE T REES -

D ER

1.

2% EEREIEZ((Mode of operation:6060h) 5 Profile {ir B & (pp mode) E({E
=0x01 » W HFESL(Mode of operations Display:6061h) = 0x01 -
HBFY{tF(Controlword:6040h) FHE{{E 0x06 - 0x07 —> OxOF - {25l 245
Servo On fREE -

S8 5 H A2 {1 B (Target Position: 607Ah) °

S H A S (Profile velocity: 6081h) » [H:#77(4-#%(Max profile velocity: 607Fh)
HEsE (BRI PR

S 112 E (Profile acceleration: 6083h) » IL#7{4F4% (Max acceleration: 60C5h)
HEsE (EFT PR

S8 Rk 2 E (Profile decceleration: 6084h) » FE47){4-#%(Max decceleration: 60C6h)
HEsE (EFT PR

Z¥7E 6040h 1Y bit4(new set-point)FH 0 S8 & 1 EBHEBHLAEIE -

Y 6041h HY bit12(set-point acknowledge)fdq 0 %] 1 -

e 6041h [ bit10(target reached) By 1 > EI5ERK ©

T

actual speed prd

J/ t

Master (6040n bit 4)

I

new set-point

Slave

set-point T
acknowledge
(6041h bit 12)

II\
target reached S
(6041h bit 10) ’




Control word: 6040h (pp =)

Bit 15~10 | 9 8 ‘7 6~4 ‘3
r r h fr oms eo gs ev o)

r = reserve eo = Enable operation
fr = fault reset gs = quick stop
h = halt ev = enable voltage

so = switch on

m Name Value Definition
4 new set-point 0->1 FRAGENF
0 B EN ENMETE AR » BZG N —
5 change set immediately JEMLBTE
1 HHERIRAEY E AL BIE - L ZBRIA T
—ENEE
0 (Target position: 607AME Fy4& ¥
6 absolute/ relative B
. (Target position: 607A)ME FsfH ¥
B

F4E bitS ~ bitd HYLHEBIERYE L0

ks btaDefwton |

change set immediately new set-point _

0 0->1 T E AR
)7 B SERR T
' 0->1 T R EEE FofT

Status word: 6041h (pp L)

r set-point ila target rm | r w sod qgs|ve f | oe so | rtso
acknowledge reached




r = reserve W = warning
ila = internal limit active sod = switch on disabled
rm = remote gs = quick stop
ve = voltage enabled
f =fault
oe = operation enabled
so = switched on

rtso = ready to switch on

HﬂHEHIIIIIIIIIINMHIEMMHIIIIIIIIIIW

[l NoTe1 )%
10 target reached . & halt=0: JEAIFERK
& halt=1: ffi{F1L(RE R 0)
new-setpoint 5 0 > iff H 42 &% &
N ° ke
12 set-point acknowledge new-setpoint B 1> SLEEEET
Y mmes




6.6.3 FEHAEZr B #EHE=(Cyclic Synchronous Position

Mode/ csp mode)

TR > FUEBTAEEHE EtherCAT i HIRS AR EER K B &
(0x607A) 54X BRSNS - BaEh=s S (K H AL E (0607 A ET TR H -

BRAEDBR

1. EHUE R EY)((Position Actual Value:6064h)il ¥ %3 A HIZI BV
(Target position:607Ah)

2. WERREHE > PI{F(Mode of operation:6060h) Ay RHEi7 B (csp
mode) Ei{H =0x08 - WHEZI¥){F(Mode of operations Display:6061h) = 0x08 -

3.  B¥Y{4(Controlword:6040h) FHE{E 0x06 - 0x07 - OXOF > {HFZEH] 247 B
Servo On jIRA& » BEE)EEHIAAHIE H AL B (0x607A) T THEH) -



Control word: 6040h (1f CSP &z )

Bit 5~10

T T
r r h fr r eo gs ev o)

r = reserve
fr = fault reset
h = halt

eo = Enable operation
gs = quick stop
ev = enable voltage

so = switch on

Status word: 6041h ({£ CSP ?F;EQEET)
driver follows ila

r r

command value

r = reserve
ila = internal limit active

rm = remote

w = warning

sod = switch on disabled
gs = quick stop

ve = voltage enabled
f=fault

oe = operation enabled

so = switched on

rtso = ready to switch on

EI!_

FRIZ L E HAEA R TEIE

12 | driver follows command value

FRIZ L& H AR TENE




6.6.4 [FRLEEFIEZ(Homing Mode/ hm mode)

TR E BN ~ DR B B Rt  BREhas B0 AL R B S < B T LR
fir

BRAEDBR

1. SREEEHZ > Y)F(Mode of operation: 6060h) £ [5G ER = (hm mode)
H{H = 0x06 - WHEDLY{H-(Mode of operations Display: 6061h) = 0x06

3 JE (Home offset: 607Ch) » 5% & R & » THa% Ky O

¢ E (Homing method: 6098h) » 5% 7E [ BH{E EFi =

HEIE (Homing speeds: 6099h Sub-1) » 5% 7 14 = I BH AR ST AR &

2% 7€ (Homing speeds: 6099h Sub-2) » 2 Efli=: 0 BEEEE

2% 7€ (Homing acceleration: 609Ah) » 25 7E NNZEE

Y714 (Controlword: 6040h) FHE{H 0x06 - 0x07 - OxOF » {2 247 By
Servo On fARFE

8. EXIEWIH-(Controlword: 6040h) 5y Ox1F » FR%AABL{E R

No s wnhN



Control word: 6040h (£ hm f&z{ )

r r h fr r start eo gs ev o)
homing

r =reserve eo = Enable operation
fr = fault reset gs = quick stop
h = halt ev = enable voltage

so = switch on

I T T R

‘ ‘ start homing ‘ 0->1 ‘ pAta R B R ‘




Status word: 6041h (£ hm 0 T)

homing ila | target ™m r |w sod gs ve f | oe so | rtso
attained reached

r =reserve

ila = internal limit active

rm = remote

W = warning

sod = switch on disabled
gs = quick stop

ve = voltage enabled

f = fault

oe = operation enabled

so = switched on

rtso = ready to switch on

m_

10

target reached

wEE
{& IEARRE

12

homing attained

E%@%E@%%&
ISR

13

homing error

@%@%@@ﬁﬁ*
RO R BN (E S A

R O Rk O K

EEEEEEE

E%@%%@¢%’ﬁ%iﬁ%

RS RERENESE AR > (HERERI BRI E
[ R B BN 1 1R 58k

for L R R T R B Y S AE B

R L, O O O O

o O = | == O
R O R O K

F iR R - (RIEARRE




> Method 1
® L NIFRAEENERIAGIFARMUS - YIZRENE TR &5 -
® L WIRTEEHERLANG CACR0E - WIHGEIE )71 B IE T
® FRELfmHMIEE L AGIRERE LI AR IR T (R BHYEAIHY Index pulse
Rt I E -

e G099h-01h D
6099h-02h

Index Pulse i

I

Negative Limit
#— negative direction positive direction —p

Homing on negative limit switch




> Method 2
® RLUIFAEENMERILGIFARBUE - WI2RENME T 1A K 51 -
® RLARIEENERAI CACR0E - #WIREIE TR & T -
® FELfmHIEE RLAVIRREEM LI E & TT AL B AYEMIHY Index pulse
Rt I E -

6099h-02h

s 6099 h-01h [: lS . : : ::I
L}

Index pulse i

Positive Limit

+— negative direction ' positive dirsction’ —»

Homing on positive limit switch




> Method3 -4
® Home switch WIFRAEENERFRLGIFAECE > WIGENE 5 M R IETT A -
® Home switch AIRAEBIEFALAISG A0S » WIHHGEIE )T R & T
® LI B )2 Home switch HYRREE L&A 1B 7 [RIHIEE & 7 = IRy
HJHY Index pulse fatHi{irE -

sosonoz| L1 —— 1

Index pulse i : i
Home Switchll 1

+— negative direction positive direction —

Homing on positive home switch




> Method 5~ 6
®  Home switch WIRAEBHEFAARIFAIRBUS » WIHGENE T IH) K & TT1A] -
®  Home switch WIFRAEENERRLGHF CA&OHUE » WIGENF T R BIETT A -
® LI B )2 Home switch HYRREE L&A 1B 7 [RIHIEE & 7 = IRy
HJHY Index pulse fatHi{irE -

6099h-02h

e 5099 h-01h E ; . : : D
]

Index Pulse i i
|H¢me Switch I I

<+—negative direction ' positive direction—#

Homing on negative home switch




> Method7 ~8-~9-~10
® 57k 7,8 1Y Home switch QISRATEI{ERALANF C&H0E - WIHRENE T A

Ry &JTIA
® 75k 9,10 Y Home switch AIFRAEENEFALGHF CACECE - FIAGEHE /7
RyIEHS [

®  [FELR IV E R Home switch (RAREE( L1 17 17 A=k £ 77 i)
A Index pulse f&HALE ©

e G0380-01h
5089h-02h

al

I S I S
|Home$wit=:h I F :

Positive Limit 5 : 5 5 | ]

+—negative direction positive direction —»

Homing on home switch - positive initial motion




>  Method1l ~ 12 ~ 13~ 14

® ik 13,14 HY Home switch QIRAEENERAIAHT CAUHCE - WHaEE
&) Ry R JTIE] ©
® ik 11,12 HY Home switch QIRAEENERAIAHT CAUHCE - WHaEnE
[ Fy TEJ7[A]
® [FELG I E S Home switch HIRREE LR AEIE JT RIS & 07 mEY
A tJHY Index pulse fRE{iIE -
— G0 99h-01h
6089h-02h
Index pulse i ] i

Home Switch ! I 1
MNegative Limit I : :

+— negative direction ! pnsiti{ra direction —
Homing on home switch - negative initial motion




>  Method 17
® L NIFRAEENERIAGIFARMUS - YIZRENE TR &5 -
® L WIRTEEHERLANG CACR0E - WIHGEIE )71 B IE T
o FELHIEE LL A IRREEM IR B -

— 5099h-01h E

6099h-02h

[}
-
1
1

19_.

| MNegative Limit

4— negative direction positive direction —p

Homing on negative limit switch




>  Method 18
® RLUIFAEENMERILGIFARBUE - WI2RENME T 1A K 51 -
® RLARIEENERAI CACR0E - #WIREIE TR & T -
® FELiRHIEE RLAVIREEEM LA E

e 6099 h-01h [: 1 £
8099h-02h II—I
! ;
~—
|
+— negative direction positive direction —»
Homing on positive limit switch




>  Method 19 ~ 20

®  Home switch ZISRAENERHIARARBCE » WIRENE T R 1L 5[ -
® Home switch ZIRAEENERFAI CECHUE - #IAGENE T R BETTA
® ARt (I EE Home switch HRREEE(LEFAYLE -

— E0990-01H
6099h-02h

Home Switchll

I

= a
|

«+— negative direction positive direction —»
Homing on positive home switch




>  Method 21 ~ 22
®  Home switch WIRAEBHEFAARIFAIRBUS » WIHGENE T IH) K & TT1A] -
®  Home switch WIRAEBHEFAAANF CAORUE - WIGENE TR K IEJTIA) -
® [FELR NI E S Home switch A RREELIFIVALE -

e G(99h-01h E 1 L D
6099h-02h |-T| H

|

e

<+—negative direction positive direction—®

|H¢me Switch

Homing on negative home switch




>

Method23 ~ 24 ~ 25 ~ 26

® 3k 23,24 Y Home switch JISRAEEN{ERRIAHF RS - #WI4aEh{E
A Ry &[] o
® 3k 25,26 HY Home switch ZIISRAEEN{ERRIAHF CERUE - #WI4aEI{E
5] Ry IEJTIA] °
® ARt (I EE Home switch HRREEE(LEFAYLE -
—— G0 990-01h

6089h-02h

;o H
| Home Switch 7/ |
Positive leit! : y [
I
+— nagative direction positive direction —

Homing on home switch - positive initial motion




>

Method27 ~ 28 ~ 29 ~ 30

® U5k 29,30 HY Home switch {IRAEENERHAGRF CASUS » FIAEEIE TS
A R ETTIH o
® U3k 27,28 [ Home switch {IRAEENERHAGRF CACSUS » FIAEEIE TS
(5 By IETT 1A ©
® JFEm I E R Home switch FRRESE (LAY E -
—ma O ———————

’ g
Home switch! } !"J'F
Negative Limit I i
oy

«+— negative direction positive direction —

Homing on home switch - negative initial motion




>  Method35 ~ 37
e [HEMGHIIERE FTIIE -

[

®
®

Start homing 0 -> 1
(Controlword bit4)




6.7.1 FHARE P R EEHFEZ (Cyclic Synchronous Velocity

Mode/ csv mode)

FERERATCT > FUGFRZAFAF(E EtherCAT 88 5R R HARSE RN S B8 180 A H AR
(Ox6OFF)3 X FBEH o » BEFhas & ((RIE H IS (Ox60F F) T TR B -

i ElErn 7

1. 2%7E BIEEE Y4 (Target velocity:60FFh) £y O -

2. EEZEFIEZL > P (Mode of operation:6060h) /8 Hi[EI A SR EEFH 2 (csv
mode) Ei{H =0x09 - I HEZLY){4:(Mode of operations Display:6061h) = 0x09 °

3.  BE¥7{4(Controlword:6040h) FH#{E 0x06 - 0x07 > OXOF » {FifZefH] 22458 By

Servo On ;iRRE > BEZh&sFHAA I H AR 2EE (0x60FF) FEF TR E) -



Control word: 6040h (£ CSV 5= T)

Bit 5~10

T T
r r h fr r eo gs ev o)

r = reserve
fr = fault reset
h = halt

eo = Enable operation
gs = quick stop
ev = enable voltage

so = switch on

Status word: 6041h ({£ CSV ?F;EQEET)
driver follows ila

r r

command value

r = reserve
ila = internal limit active

rm = remote

w = warning

sod = switch on disabled
gs = quick stop

ve = voltage enabled
f=fault

oe = operation enabled

so = switched on

rtso = ready to switch on

EI!_

FRIZ L E HAEA R TEIE

12 | driver follows command value

FRIZIE BTN (E




6.8 H-3S £ 3i #il

6.8.1 Digital inputs

2 1 0

RE JFURLRARE D7 ESIREER | B ARG R
[HOME] [POT/RL] [NOT/LL]




7 B8

0x7500 EtherCAT @EHsEsR

OxFFO3 A B 5 =((6060h)

OxFF04 EEPROM 4z

OxFFO5 EENGE R

OxFF06 SPI i EH R
TS R L e

OxFFO7 RO B o
TS R AR




