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1. BIS
A BRI NHE A RIS %% SG-AS Z&F) (k) M A3 E (Fuh) 8R40
EtherCAT A 34T Ui AH

1.1 #E% - EE

TR AN b AT AL

- BtherCAT #1521 3 EtherCAT Mui{5 B 1 ESI SR (xml ). AN A A AL EST
AR S RAFAE F 0 i 4R 28 19 EST S

« AR AR A F SR AL EST A& L (1 ] configuration 1. H )4 i ENI, 44 i EtherCAT %
&%, (AN FIESRESRERHE . )

SEERRIE. O BEEH R, ERIE. mIEERE, FFARITE LED B, #iil
REAMERE.

1.2 JBEHIL
-HRE ENI SCfF,  Eub AT IEAE RIaa . FR.
YERBOE R — MR, DC AN FEHATLL T IRE .
(DC #ix0. 2ms A BIEHFEARE IS (8] =250us 15 HL)
1C32h-01h=2(DC). 1C32h-02h=2000000(ns)
1C33h-01h=2(DC). 1C33h-03h=250000(ns)
AT ESC FF 17 #%(MailBOX ] SyncManager %)% €, 14 ESM {RZS M Init 4L 2] PreOP.
HiN ESM IR #4463 PreOP J& , 04T ESC & 47 %% %€ (DC. PDO H] SyncManager %), ESM
R M PreOP #ALF] SafeOP.
- fifih ESMIRAE AL E SafeOP J&, 5 ESMUIRZS M SafeOP #4462 OP.

EtherCAT F E PR A #4014

—p i Init
(IP)l ‘ (P1)
- Pre-Operaltional (PreOP) (SI)
(Psi (SP)
(OP) Safe-Operational (SafeOP)
A
(SOJ' (0S)

— Operational (OP)

1.3 XRBE
FE pp FEHI T, K0T B s B 4a ] € 6 SR BOE Bl HEAT LU T fi A .
- AR (6060h: Modes of operation).



HIE 6060h=1(pp).
- AR T H AR {7 E (607Ah: Target Position).
% E 607Ah=50000000(15 4 H147).,

T34k, 60TDh(CE AL B R l) B A R, S B R 1.
- AR B H FR I E (608 1h:Profile velocity).

THHE 6081h=2000000(F5 4 #Lfi7/s).
AL, MG 607Fh(#E K profile # ) LLK 6080h(Max motor speed) 14 i i I 1| 5 7 i
JZ.
- AR B INIE B (6083h: Profile acceleration).
B HEE 6083h=5000000(F5 4> BLA7/s2).

AAN, MR 60C5h(Max acceleration) 15 52 {8 IR 1] s E B & o
- A G Rl 8 FE (6084h: Profile decceleration).

B HEE 6084h=2500000(F5 4 BLA7/s2).

AN, MR 60C6h(Max decceleration) ] 15 7& {EL IR 1] S A 3 &
LN
(4R 4 Hfi/s)

6083h

Profile acceleration

H b B
2000000

6081h
Profile velocity

6084h

Profile decceleration

il 3
2500000 (&4 7 /s2)

i FE
5000000 (4 H47/s2)

I
10000000

o
] ~
50000000 e

T E

H bphr & (B4 5
607Ah
Target Position
1.4 FAHLBNE

* EtherCAT JB15 & T8 1 PDS(Power Drive Systems)IR#s, R~ fal IRIK S 28 PR o
PDS #] L g % % 6040h(Controlword) #4738 5, A 1T 604 1h(Statusword)ZH R4
WAAEIE T 6041h(Statusword) B AIRAS i fG, A KIEFHH ] N —IRERIES .
154, PDS IRZ M Switch on disabled ¥%#t % Ready to switch on.

B 6040h=0006h(2:Shutdown), Ff-HfiIk 6041h &M xx40h 254k F xx21h,
SR )5, PDS IRZ M Ready to switch on %4 % Switched on.

WE 6040h=0007h(3:Switch on), 1HHfIA 6041h /&M xx21h E4L ] xx23h.
%, PDS IR M Switched on #45: FI3E A %%

B E 6040h=000Fh(4: Enable operation), FfHfiik 6041h &M xx23h 44k £ xx27h
BT 6041h=xx27h, A& M fiiRfEHE ONIRZ.

RN T4 pp S04, BT LLK: 6040h (1] bitd(new set point) A\ 0 AZFE#) 1.

bit5(change set immediately). bit6(absolute/relative) bit9(change on set-point){/54 0.
T E 6040h=001Fh.
HALIT LR BN1E .



JH K PDS RS M Operation enabled %4 %1 Switched on, 5% i i »
WHE 6040h=0007h(5: Disable operation), F£Afiik 6041h J&M xx27h 281k 3 xx23h.

Power off or reset

Start _" ,

AT (AUTO SKIP)
Mot ready to switch on
(it k&)
l 1: #8854k 78 M RS (AUTO SKIP)
—_———
Switch on f " Statusword = I
-
> TN SO .
> <&
F
P el _s_']“t_"_,"'_":_..,"'..------2 7:Disable
1 Controlword = P = Voltage Ty
0006h (6 Y Statusword = I
LR . C ) g XX21h
Ready to o W ™= ™ N o o w7
switch on
)
(E s b -
i OFF)
Switch on:3 L 6: Shutdown
— - ----ll-‘--—_”
Controlword = r— A 4
0007h (7} 4 Switched on r L N g
=T T L | iy 4 Statusword=
Voltage: 10 - XX23h -
12
Enable
Quick stop active operation:4 F
(4 1 eh)
T T T e B 5:Disable
= - 2
l Controlword = r e
~ _ _ 000Fh (15) _ _ phod= o
Operation _ tatusword = I
¥ cnabled b T XX27h
2 " e = =
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2.1 EtherCAT iR
fiT 8 EtherCAT, & Ethernet for Control Automation Technology I #%, {# H Beckhoff
Automation GmbH & [ S DA ] 1) = 3k A1 M 35t 18] 7R X 4653845, B ETG(EtherCAT

Y ian

Technology Group)i#F 4T & £ .

2.2 RGHBU(FEDS - NEEHER)

EtherCAT WIERILA 2, LIVIERE T IE(FA #EHIE) M Al CRETEER SN TT
AT F AR AR IS RS0 Al ] BEIERR AT B R 1 E vl b B ol 3 T 5 )
Wi, AR AR . TS IRULEC B b RS BEAT H A .

E bR T AR A A $E 4L EtherCAT Slave Information (ESI)(f# A Configuration - H )4
% EtherCAT Network Information (ENI), {$1H ENI 21 /% EtherCAT 4% .

Master Ether'CA.l:‘-

RJ45!I'|'I'1 RU45

Slave

ENI File
: Xm (EtherCAT Network Information) |l’rans[ormer |lmn:«lcmler Slave

-lrll EtherCAT Configuration Tool .
<= ESC SIL
(EtherCAT Slave Controller) (EEPROM) l Slave

{

ES]. l“..l ].E 5 e 0Objectbackup
5 Xl'ﬂ (EtherCAT Slave Information) o (EEPROM)

EtherCAT Slave Information (ESI) :
AN SR AL XML A% 2 SO o 12 808 ki [ 45 B (HE R R 45 2 7 il {5 B\ Profile
NG, T REEE. AL SyncManager 1% € 55) 1€ o

LI

EtherCAT Network Information (ENI) :
TG AE BSOSO ENT 3 R 5 B (BE R A5 2 55) . BEAT % At BRI AR 1L 15
B, TR T ENLICERE BT M2 st M.

Slave Information Interface (SII) :

ESC #0847 SII 45 ) EEPROM. Uit EEPROM(SH)EP, BE ESC a@%ﬂa‘amg ISS'N
ity (R 8 FH EAF 1505E T RNA B (Mailbox FIEHE K/ME) IR s I B 4645 5
2.3 HkE—N



oA A%
Physical Layer 100BASE-TX (IEEE802.3)
WRFEE 100[Mbps] (Full duplex)
ik LINE
R WL CATSe
R4 K Al K 100[m]
T Ik (k) %k K 65535
EfE O 2ports (RJ45 connector)
Explicit Device ID X 8

Device Profile

CoE (CANopen over EtherCAT)

SyncManager 4
FMMU 2
Modes of Operation Modes of operation
FHIRER) (A= pp | Profile position mode (X} )
##: Op-mode csp | Cyclic synchronous position mode
ip | Interpolate position mode (A XtN)
hm | Homing mode
b 9553 pv | Profile velocity mode (XM )
csv | Cyclic synchronous velocity mode
L2 34E) tq | Torque profile mode (AN} )
cst | Cyclic synchronous torque mode

IR S 2

DC  (SYNCOZF[F)(DC 32/64bit)

SM2  (SM2E A [F] )

FreeRUN (JE[A] )

Cycle time (DC. SM2iE(S A W) | /b 304#200us, H K 10ms, ] HL200us AT 25 B 504
BREAE A B 1 ms

TEAE X5 SDO (IR % H#E % ), PDO (L FRHHE X R)

SDO {ZE XRi: SDO Request, SDO Response, SDO information
AXFRi: Complete Access,iZWifE 2

Free PDO Mapping Xt N

&K PDO 4rHi%

RxPDO: 4 [Table] TxPDO: 4 [Table]

K PDO K

RxPDO: 32 [byte] TxPDO: 32 [byte]

Diagnosis Object X Diagnosis message(& AN 2 FF)
Command Object ARXF B
Shift time 250 us BFZI ST Input(WiRE) (B RS2 HE)

BEREE csp ML EFRAAME

tof N

3. EtherCATIB{E &




3.1 EtherCAT Mi%5#4

EtherCAT #& % T Ethernet nJ SEHF 45 il () Tk FHIE A5 Wi . R A& X IEEE 802.3 Ethernet
FMEHEATY 78, FFAXS FEAR G BEATARAT AR B, iy DAPT DA IR PR AE K Ethernet Mt 4
4 Ethernet Header ] EtherType A 0x88A4h, fit LA# 2 J5 i Ethernet Data 1 Jy EtherCAT
ik AL, EtherCAT Mi/& i EtherCAT Misk A1 1 AN L f) EtherCAT TR KK, #E—H

4H 47 EtherCAT T4 3. 1Y EtherCAT i3k ] Type=1 [] EtherCAT Wit #7 ESC 4T AbHH
Ethernet / EtherCAT ik F%

2byte 2hyte More EtherCAT Datagrams

14byte 46—-1500by te dbyte
| Ethernet Header | Ethernet Data | ECS I
| i :
= 1 ;
Ethernet Header | EtherCAT Header | Datagrams [
] i ‘ !
I 6byte 6byte 2byte illbit lbit d4bit i 44(¥1) - 1498byte |
|Datagrams Source EtherType ILcngth| Res. l Type | Datagrams l
T TV — -] .
| 13t EtherCAT |Datagram |2‘“' | | n'! EtherCAT Datagram [
: e ERETR
' 10byte Max ! [486by Ve == -2y te
Datagram.Header | Data I WKC ‘
i 11 301 1 - i T
1 - ; te A . i .. 2bvt H
i Ibyts bfte byt bit bit bit hit “¥t° i Working Counter
[are [o#sl ] sl Fren- fR e e
Po(x2) i
| |

AP

FPs

Position | Offset Position Addressing

.Address Node Addressing
Logical -Aadress Logical Addressing

FHAEEL | Cmd| fAIFR 2R 3]
- 00h | NOP No oparation BB
Position | 0lh | APRD Auto increment % M i 1 Address.
Addressing physical read PUC Address FE A& O R Mt FR i, 04T
B R I read B4
Position | 02h | APWR Auto increment B Mok i 48 Address .
Addressing physical write U Address FIELA2 O IR , - FRAT
B R write B4 o
Position | 03h | APRW Auto increment B Mok i 48 Address .
Addressing physical read write | 2t AddressFI{E Z ORI %, $RAT
BB R read&write 1 -
Node 04h | FPRD Configured address | % M3 & Address/¥]{E FlStation Address
Addressing phsyical read — I, HATHER read BME.




Node 05h | FPWR Configured address | %% M i & Address/tJ{E fIStation Address
Addressing phsyical write — 3, AT HEER ) write s 7
Node 06h | FPRW Configured address | % M & Address/#1{E FlStation Address
Addressing phsyical read write — I, PATHE K K read&writeB1F:
— 07h | BRD Broadcast read A HB IS PAT 1 2 5K i read 1
— 08h | BWR Broadcast write 2R M PHAT B 2L 5K I write B4
— 0% | BRW Broadcast read write | 2 S TAT 4 25K Iread write3{f: .
Logical | 0Ah| LRD Logical read % Ml & Logical Address fJ{E ALl i FMMU
Addressing RTR SR A 4R 02 32 Ak S — B0
s, HATHE KR W reads 1E .
Logical | 0Bh| LWR Logical write % M3k /& Logical Address [1I{E Al il FMMU
Addressing ()5 SR A 4R 02 18 B A7k 2 S0 — B
5, AT ESR ) writeh 1
Logical | OCh| LRW Logical read write | % Mfi/&Logical Address[fI{E Al FMMU
Addressing [R5 SR A 4R 02 18 B A7k 2 40— B
W5, AT HEK (M read & write Bl 1 «
Position | ODh| ARWM | Positional physical | %% Mukifii# Address.
Addressing read/ multiple write | AddressH{E WSO MT 78 B M3, $4
AT R [P read 31 o FLAd I A EEFAT
writeZJ{E .
Node OEh | FRMW Configured address | % Mifi AddressFIStation AddressfFI1E L#, —
Addressing physical read B M3 AT B ELR [ read B4 o oAt
/ multiple write M AT write B o
— 0Fh — (Reserved) —

3.2 ESM (EtherCAT State Machine)
EtherCAT 7 JZ FPIRAS (ESM R B AL a0 B s



EtherCATR F 2 RS FL 4

—> Init
| y 7y
(IP)l (P1)
Pre-Operational (PreOP) SI
{e])) y \ i 7 Y 15
(PSi (SP)
(OP) Safe-Operational (SafeOP)
7y
(SOi (OS)

] Operational (OP)

WIEE
ESM IR TR T IR B 1 SDO PDO PDO
(HEFE) KAE W=
Init HWAFE WA, SDO(Mailbox) - - -
Wk AE, PDOTGIEWUKAS PR
Pre-Operational | SDO(Mailbox)A] LAISCA (5 IR ZS Yes - -

(W& FK:PreOP)

Safe-Operational | F& 7 SDOMailbox)W R E AT LLEIL|  Yes Yes -
(W& FR:SafeOP) |PDOMI K15

Operational SDO(Mailbox)I{ k15« PDOW A 4|  Yes Yes Yes
(& FK:OP) B AATIRES

3.3 ESC Hbiik%s[H]

SG-AS ##f 8Kbyte [4HE L=,

W 4Kbyte(0000h~OFFFh)ZAE A& A4 T ME A, 734K 4Kbyte &3 B £ 1k
N RAM SusAfi . DL id#ERR T A
ESC Register Length Ut B WILAE *1)
Byte Address (Byte)
ESC Information

0000h 1 Type 04h
0001h 1 Revision 01h
0002h~0003h | 2 Build 0101h
0004h 1 FMMUs supported 02h

0005h 1 SyncManagers supported 04h




ESC Register Length B! YIHIE *1)
Byte Address (Byte)
0006h 1 RAM Size 04h
0007h 1 Port Descriptor OFh
0008h~0009h | 2 ESC Features supported 00FCh
Station Address
0010h~0011h | 2 Configured Station Address -
0012h~0013h | 2 Configured Station Alias -
Data Link Layer
0100h~0103h | 4 ESC DL Control -
0110h~0111h |2 ESC DL Status -
Application Layer
0120h~0121h |2 AL Control -
0130h~0131h |2 AL Status -
0134h~0135h |2 AL Status Code -
PDI
0140h 1 PDI Control 00h
0141h 1 ESC Configuration 08h
0150h 1 PDI Configuration -
0151h 1 SYNC/LATCH PDI Configuration 00h
0152h~0153h | 2 Extended PDI Configuration -
Watchdogs
0400h~0401h | 2 Watchdog Divider -
0410h~0411h |2 Watchdog Time PDI -
0420h~0421h | 2 Watchdog Time Process Data -
0440h~0441h | 2 Watchdog Status Process Data -
0442h 1 Watchdog Counter Process Data -
0443h 1 Watchdog Counter PDI -
FMMU
0600h~062Fh | 3x16 FMMUJ2:0] -
+0h~3h 4 Logical Start Address -
+4h~5h 2 Length -
+6h 1 Logical Start bit -




ESC Register Length B! YIHIE *1)
Byte Address (Byte)
+7h 1 Logical Stop bit -
+8h~9h 2 Physical Start Address -
+Ah 1 Physical Start bit -
+Bh 1 Type -
+Ch 1 Activate -
+Dh~Fh 3 Reserved -

Distributed Clocks (DC) —

SYNC Out Unit

0981h 1 Activation -

0984h 1 Activation Status -

098Eh 1 SYNCO Status -

0990h~0993h | 4 Start Time Cyclic Operation/Next SYNCO0 -
Pulse

09A0h~09A3h | 4 SYNCO Cycle Time -

*1) ¥IaGAEE ESC JA s e tbjan]REiEId CPU [ #3572 T .

3.4 SII(Slave Information Interface) EEPROM

SG-AS T f# 47 EtherCAT M3i{E E(ESDFA 16kbit ) EEPROM.

T3R5I~ EEPROM 41 . ESI i H 7k

Address +0h +1h +2h +3h +4h +5h +6h +7h
0000h EtherCAT Slave Controller Configuration Area
0008h Vendor ID Product Code Revision Number Serial Number
0010h Hardware Delays Bootstrap Mailbox Config
0018h Mailbox Sync Man Config -
0020h
Reserved
0030h
0038h - Size Version
0040h Additional Information (Subdivided in Categories)
Category Strings
Category FMMU
Category SyncManager
Category TxPDO / RxPDO for each PDO




ESC %747 2% & X (EEPROM “F-Hi3il: 0000h~0007h)
Configured Station Alias /& FLUEFE N 58T ESC HBEEH, E A ESC FF17-45

# SII EEPROM 728 ¥ Ji5 (i [ B ) ESC A7 asb, 1 BN HIE

(7E) 0004h(Configured Station Alias). 0007h(Checksum)A#ME AN ZEMAR A FAS T

SII EEPROM AR i B ESC Register Fdmkm | wiE
Word Address Word Address
0000h PDI Control | PDI#% ] - 7 /785 046 |  0140h Unsigned16 | 0COSh
I 0141h
0001h PDI PDIAC B FF A4 4)45 | 0150h Unsigned16 | 6600h
Configuration | 1f 0151h
0002h Pulse Length | SYNC{E 5 MRk K | 0982h Unsigned16 | 0032h
of SYNC WILHE 0983h
0003h Extended PDI | ¥ KPDIFCE 77 /7451 | 0152h Unsignedl16 | 0000h
Configuration | ¥J4H{H 0153h
0004h Configured Station Alias (ID)J#]45|  0012h Unsigned16 | 0000h
Station Alias | {H 0013h
0005h Reserved i) - BYTE[4] -
0006h Reserved i) - BYTE[4] -
0007h Checksum ESC A7 f£#% e B X (1) — Unsigned16 —
ESC Configuration = Area % T2K/2 SII EEPROM W% HICIA.
SII EEPROM e PiHH  [ESC Register BAERA | YIEAE
IWord Address IWord Address
0008h Vendor ID ] AR IRID — Unsigned32 | 092%h
0009h
000Ah Product Code | = fhfil — Unsigned32 |(#R 4 7= df
000Bh NG
000Ch Revision WA — Unsigned32 | (FRFE 7= i
000Dh Number A A
000Eh Serial Number | /7415 — Unsigned32 | (HR 457 &
000Fh ENED!
0010h Execution PAT RS — Unsigned16 | 0000h
Delay
0011h Port0 Delay | FOZERT — 116 0000h
0012h Portl Delay | 1ZER — 116 0000h
0013h Reserved TZy — BYTE[2] —




0014h Bootstrap g FARE TS Unsigned16 | 0000h
Receive box Mailbox ) i F% &
Offset (Fuk-> M)
(XS L)
0015h Bootstrap g1 FARE TS Unsigned16 | 0000h
Receive box Mailbox H) K/
Size (Fuh-> k)
(RXF L)
0016h Bootstrap Send| 5] FR& T HIE(E Unsigned16 | 0000h
box Offset Mailbox 1) &
(M3fi->F k)
(RXF L)
0017h Bootstrap Send| 5] FR& T HIE(E Unsigned16 | 0000h
box Size Mailbox ) K/
(A3 -> 3l )
(RXF L)
0018h Standard FRAERAS S Unsigned16 | 1800h
Receive box Mailbox ) fli % &
Offset (F= k> k)
0019h Standard PREEIRA S Unsignedl6 | 0180h
Receive Mailbox ] K/
Mailbox Size | (F=3k->M k)
001Ah Standard Send | FRUERZS %S Unsigned16 | 1A00h
box Offset Mailbox )l % &=
(M3i->Fuk)
001Bh Standard Send | FRAERAS KA (S Unsignedl6 | 0180h
box Size Mailbox ) K/
(A3 -> 3l )
001Ch box Protocol | # 32 FF Mailbox i Unsigned16 | 0004h
001Dh
Reserved T BYTE[66] —
003Dh
003Eh Size EEPROM[#) K /) Unsigned16 | 000Fh
EXENITIETIEEPN
16kbitf) EEPROM)
003Fh Version A Unsigned16 | 0001h
(7 H1. )
0040h AN B H AR




3.5 W5 FEHIER
SG-AS Z 51T LA PR L 1 F) Rt .

[F) A 2 NR L GIRFS AL

DC SYNCO FHAE[FH | LLZE 1 B (e AL UER] | mks
A M 3k 4 B T4 R AT UM T (M AL B

SM2 SM2 4[] 3] RxPDO HIWUEHEAFRIY | BoA BB mm 4, KSR
— B AT b 4% ) 25 0 PR AIE
Ik e (L FREESED

FreeRun | AE[A]3] AR [ 3] Kb P ] 2 5
IRRSEI 1

3.6 SDO(Service Data Object)

TSVB %13 #F SDO(Service Data Object).

SDO 3 52 e f8 F Mailbox 18{5 . [KITTIEVER SDO HIEHE il B (8] 2 15 AN E
TG OAEXS R M N IE R P I S 8E, TREAT X RBE DAL A St R % FopR 2 0 o
) £ SDO 15 Bl AE e W 75 ZEAE 2% 1N (7]

- H PDO Hill #r %t KI5 A ZH SDO Fill# -

1) Mailbox H#E 454
PL R %7~ Mailbox/SDO K 254«
VN 25 218 ETG Mk 15 (ETG1000-5 LA K2 ETG1000-6).

| Ethernet Header | EtherCAT Header |1=‘ BtherCAT Datagram Iz'"' |"'|n”‘ |ch|
oS 10byte Max:1486byte 3bjte-..
| Datagran .- Header | Mailbox Protocol | WKC |
l" h
H Gbyte Zbyte Max:1478byte s
| Mailbox Header | Col Header Cmd “specitic
_"”_ ‘I ' :
g ‘. i i
_--6bit  16bit 6bit 2bit 4bit 4bit | 9bit 3bit dbit} o0
| Length | Address |Channcl| Prio| Type | Cnt Numbcr| Res'| ' Serv | Cind - specific 1
HAEH 5 o X 35 ByE kA TIie
Mailbox Length WORD Mailbox JEHE K B
Header Address WORD RAE IR sk b 1k
Channel Unsigned6 (Reserved)
Priority Unsigned2 Lo B
Type Unsigned4 Mailbox 7Y
00h : %




01h : (Reserved)

02h : EoE(A X} b))
03h : CoE

04h : FoE(A Xt M)
05h : SOE(AK Xt M)
06h-0Eh : (Reserved)

OFh : VoE(RXJ M)

Cnt Unsigned3 | Mailbox it#%i#%
Reserved Unsignedl (Reserved)
CoE Number Unsigned9 (Reserved)
Header Reserved Unsigned3 (Reserved)
Service Unsigned4 5 B2k
Cmd Size Indicator Unsignedl Data Set Size ¥ F 7]
specific Transfer Type Unsignedl | Normal #%i%/Expedited %iXi%+¢
Data Set Size Unsigned?2 DR AET NG
Complete Access Unsigned1 X R A BT VE B ik 4%
(kA1)
Command Specfier Unsigned3 AR
TSR /e N 45 ) e
Index WORD XA Index
Subindex BYTE T4 Subindex
Data BYTE[4] X G U B4 Abort message 2%

[ #R¥ESize Indicator, Transfer
Type, Data Set Size,Complete
Access, Command Specfier [
BRI ]

2) FH KRS B Abort message
W5 SDO HHh A2 # Ab Hi (read/write) R, i [B] FriE Abort message [] Abort code k%
15 & - Abort message 2 SDO 4 A2 e Ab B i E 4b £, 78 PDO £t 22 e db 3 7% Abort

message. Abort code 1] 4 75 1] fe 2 HRHE A7 B 1A 22 572

Abort code WA
05030000h |Toggle bit not changed FERAL A A (Not supported)
05040000h [SDO protocol timeout SDO Wi ¥R I (Not supported)
05040001h |Client/Server command specifier |2 ' /fal i iy 248 7€ T 23U

not valid or unknown
05040005h |[Out of memory A7 2570 B 41 (Not supported)
06010000h |Unsupported access to an object | A SZFF17 A X %




06010001h |Attempt to read to a write only | X5 N & FHXT G 3L75 17 (Not supported)
object
06010002h |Attempt to write to a read only | XJ 152 B % F X % 10 5 Ui 7]
object
06010003h [Subindex cannot be written, SI0 | TLiEE N T35
must be 0 for write access T & 510005 A Vj i 40N 0
06020000h |The object does not exist in the | ¥f G 7 W HF ANLELE LT B
object dictionary
06040041h |The object can not be mapped into | ASFEFEXT ZWLT 2PDO(Not supported)
the PDO
06040042h |The number and length of the objects | #{ B & Fr X % i) £ /i I PDO A K
to be mapped would exceed the  |(Not supported)
PDO length
06040043h |General parameter incompatibility | — 1115 #04 — 2 (Not supported)
reason
06040047h |General internal incompatibility | ¥ & 11— ¥ N A —% (Not supported)
in the device
06060000h |Access failed due to a hardware | FH T {41 2 5 25017 In) 2R
error
06070010h |Data type does not match,length of | £ # Z5HA—3, FRSEHFIKEA—
service parameter does not match
06070012h |Data type does not match,length | ##E KM A—3, AR SECK K (Not supported)
of service parameter too high
06070013h |Data type does not match,length | #(#E 258 A—3, AR SR % (Not supported)
of service parameter too low
06090011h [Subindex does not exist TR
06090030h |Value range of parameter ZHUERVCE NG S5 )
exceeded(only for write access)
06090031h |Value of parameter written too | &5 NS EUE KK
high
06090032h |Value of parameter written too | &5 NS HUE K/
low
06090036h |Maximum value is less than e ORAE EE e /ME /S
minimum value
08000000h |General error — AR % (Not supported)
08000020h |Data cannot be transferred or B TCEARE MG BN Z
stored the application
08000021h |Data cannot be transferred or oA AHLE ], (Not supported)




stored to the application because | H#s Joik A& i/ 47 2N H JZ

of local control

08000022h |Data cannot be transferred or H sk,
stored to the application because | H# Joik A& 1/ 47 2N H JE

of the present device state

08000023h |object dictionary dynamic AFAEXT G-

generation fails or no object

dictionary is present

(f] R 4= B B0

3.7 PDO(Process Data Object)

SG-AS A %] 3 #F PDO(Process Data Object).

X+ EtherCAT SER 50di i%51%, i PDO(Process Data Object) 532 #1347 o
PDO 3 M 3 Bl Mt #432% 1) RxPDO FI A M3k 1] 3336 5% 1% [¥] TxPDO.

EEM oA il
RxPDO Fuk N
TxPDO N ok

() PDO 1E1E 53T X R iE AN EFH # SDO

3.7.1 PDO Wbt xf 5
PDO Wi g WK G Ji 1] PDO (1) R FH %o 51K st
SG-AS fE24 PDO Wit H i) — 5%, W LA H RxPDO F§ 1600h~ 1603h. TxPDO H
1A00h~ 1AO3h [R5 X %
— AN X 5 DAR BT AT AR SR 6 S e 5 ) e K
RxPDO: 32 [byte]
TxPDO: 32 [byte]

% K PDO ##E K /&

PL R FRon 2 PDO W ¥ 8 - ]
<IRE i >

2y B M A % 607Ah,60FFh,6071h,6060h,6040n % Wk 5 XF % 1600h(Receive PDO
mapping 1:RxPDO_ 1)1 4t



Index Sub Object contents
1600h 00h 05h
1600h 01h 607A0020h
BB (16000 |02 | GOFF0028h
EtherCAT Frame I
1600h 03h 60710010 h Bkt %44 1600h (RXPDO_1) 1% 2
16008 Oth 60600008 h 607Ah | 60FFh | 6071h | 6060h | 6040h
1600h 05h 60400020h 00h 00h 00h 00h 00h
] A A A
607Ah 00h Position demand value B2
60FFh 00h | Veloaty demand value 132
NE»% % | 6071h 00h | Torque demand value U32
6060h 00h Operation mode demand Us
6040h 00h Control word Ul16
3.7.2 PDO 43 et %

(A8 PDO B2 #e, 4207l PDO Wi H 1) 2] SyncManager .
Xt SyncManager PDO 43Xt R A& PDO Wi FH 58 A1 SyncManager 128 & .

SG-AS, fE’N SyncManager PDO 43 Fit %f % 7] LA f# H§ RxPDO(SyncManager2) H 1C12h.
TxPDO(SyncManager3)A 1C13h,
AN R R ELR B AT B P R B PR 50 B K

K PDO 4t %k

RxPDO: 4 [Table]
TxPDO: 4 [Table]

M, BONBUE 51 A 7, BTBAERIAI A TR 2ATE

PLF #& SyncManager PDO 43t Xt % 1 8 791
VEAR & LRSI 5.4,

<¥Ep >

STECHL X% 1A00h F| /3 BCXT 4 1C13h(Sync manager channel 3)1# L. (RAFEE)

] TS5 RN
1C13h 00h 01h

01h 1A00h

02h 0000h

03h 0000h

04h 0000h
1A00h TxPDO 1
1A01h TxPDO 2
1A02h TxPDO 3
1A03h TxPDO 4




4. JFRILIBRAIE

4.1 XNREM

A5, 4 AL 16 BB R 16bit Index4, FFAN N S 7 P THCE .

CiA402 #5E 1] CoE(CANopen over EtherCAT) X} R F 4. SG-AS R IR G5 LA Bk

W PR
CiA402#1 € FIX] 5 7 4 TSVBIIXT G o i
Index HA Index SEas R
0000h~OFFFh| %428 %4 [X 15, 0000h~O0FFFh [F# 257 X 35 -
1000h~ 1FFFh| CoE #{Z XI5 1000h~ IFFFh |CoE JB{Z [X 1% 5
2000h~2FFFh |fa] Al 2% X 15, 7
2000h~5FFFh| Manufacturer-specific[X 1
3000h~5FFFh [Reserved -
6000h~6FFFh [3XZ)] Profile[X 1 65
6000h~9FFFh| Profile[X 1%
7000h~9FFFh [Reserved -
AO000h~FFFFh | Reserved A000h~FFFFh |Reserved -




5. CoE J#{5[X13(1000h~1FFFh)

51 X% —%

Index Sub-Index Name
1000h 00h Device type
1001h 00h Error register
1008h 00h Manufacturer device name
1009h 00h Manufacturer hardware version
100Ah | 00h Manufacturer software version
1010h - Store parameters
00h Number of entries
01h Save all parameters
1018h - Identity object
00h Number of entries
01h Vendor ID
02h Product code
03h Revision number
04h Serial number
10F3h - Diagnosis history
00h Number of entries
01h Maximum messages
02h Newest message
03h Newest acknowledged message
04h New messages available
05h Flags
06h Diagnosis message 1
13h Diagnosis message 14
Index Sub-Index Name
1600h - Receive PDO mapping 1
00h Number of entries
01h 1st receive PDO mapped
02h 2nd receive PDO mapped
03h 3rd receive PDO mapped
20h 32nd receive PDO mapped
1601h - Receive PDO mapping 2
00h Number of entries
01h 1st receive PDO mapped
02h 2nd receive PDO mapped
03h 3rd receive PDO mapped




20h 32nd receive PDO mapped
1602h - Receive PDO mapping 3
00h Number of entries
01h 1st receive PDO mapped
02h 2nd receive PDO mapped
03h 3rd receive PDO mapped
20h 32nd receive PDO mapped
1603h - Receive PDO mapping 4
00h Number of entries
01h 1st receive PDO mapped
02h 2nd receive PDO mapped
03h 3rd receive PDO mapped
20h 32nd receive PDO mapped

Index [Sub-Index Name
1A00h - Transmit PDO mapping 1
00h Number of entries
01h 1st transmit PDO mapped
02h 2nd transmit PDO mapped
03h 3rd transmit PDO mapped
20h 32nd transmit PDO mapped
1A01h - Transmit PDO mapping 2
00h Number of entries
01h Ist transmit PDO mapped
02h 2nd transmit PDO mapped
03h 3rd transmit PDO mapped
20h 32nd transmit PDO mapped
1A02h - Transmit PDO mapping 3
00h Number of entries
01h 1st transmit PDO mapped
02h 2nd transmit PDO mapped
03h 3rd transmit PDO mapped
20h 32nd transmit PDO mapped
1A03h - Transmit PDO mapping 4
00h Number of entries
01h 1st transmit PDO mapped
02h 2nd transmit PDO mapped
03h 3rd transmit PDO mapped
20h 32nd transmit PDO mapped
1C00h - Sync manager communication type




00h

Number of used sync manager

channels

01h

Communication type sync manager 0

02h

Communication type sync manager 1

03h

Communication type sync manager 2

04h

Communication type sync manager 3

52 #EER

AR Mt R B 2515 B S REAT B

Index [Sub-Index Name
1C12h - Sync manager channel 2
00h Number of assigned PDOs
0lh PDO mapping object index of assigned RxPDO 1
02h PDO mapping object index of assigned RxPDO 2
03h PDO mapping object index of assigned RxPDO 3
04h PDO mapping object index of assigned RxPDO 4
1C13h - Sync manager channel 3
00h Number of assigned PDOs
01h PDO mapping object index of assigned TxPDO 1
02h PDO mapping object index of assigned TxPDO 2
03h PDO mapping object index of assigned TxPDO 3
04h PDO mapping object index of assigned TXxPDO 4
1C32h - Sync manager 2 synchronization
00h Number of sub-objects
01h Sync mode
02h Cycle time
03h Shift time
04h Sync modes supported
05h Minimum cycle time
06h Calc and copy time
08h Command
09h Delay time
0Ah Sync0 cycle time
0Bh~0Eh [Not supported
20h Sync error
1C33h - Sync manager 3 synchronization
00h Number of sub-objects
01h Sync mode
02h Cycle time
03h Shift time
04h Sync modes supported
05h Minimum cycle time
06h Calc and copy time
08h Command
09h Delay time
0Ah Sync0 cycle time
0Bh~0Eh [Not supported
20h Sync error




Index Iil(llt; Name/ Description Units Range Data Type | Access| PDO
Device type - 0~4294967295 U32 ro No
1000h | 00h | -F/Ri%#&KA.
WA R RO Bh &, B EDY 00020192h.,
FHR AT A7 A - 0~255 U8 ro | No
S (BRI A3 R AR K R )«
B R KR FIR 0000h,
Bit W&
1001h | 00h 0~3 (Not supported)
4 SRR AR
5~6 (Reserved)
7 ST R R
IE RN A S I8 .
1008h 00h Manufacturer device
1009h 00h Manufacturer hardware
100Ah 00h Manufacturer software
Identity object - - - - -
| BERAREA.
Number of entries - 0~255 uUs ro No
oon FRERIN I Subindex %, fE [ 7 904h.
Vendor ID - 0~4294967295 U32 1o No
otk F/REtherCAT# 4 [1/Vendor ID. {f [ %€ 492%h.
1018h Product code - 0~4294967295 U32 1o No
02 N AP
Revision number - 0~4294967295 U32 1o No
0 RN A S
Software version - 0~4294967295 U32 ro No
04 BRI .

5.3 Sync manager communication type (1C00h)
% SyncManager 73 BC B 40T ) /ERE L, i 1C00h (X RORIE
X 1] Al 9K Eh 2% R Ui A [ 5E ) o




Sub-
Index IName/Description Units Range Data Type | Access| PDO

Index

- Sync manager

comunication type

- BEES Sync Manager FIS)/ER .

Number of used sync
- 0~255 U8 ro No

00h manager channels

FoRBOAM TR 518 E-ERN 4.

Communication type

- 0~4 U8 ro No

sync manager 0

L E Sync Manager 0F FH & .

0lh 0: ARAEH

1: RFWUE (- ML) 3: RxPDO(F 35— M)
2: HEFER(E(MBi—Es) 4 TxPDO(M - F:3k)
K79Sync Manager0f i Mailbox {5, T EME i 1.

1C00h Communication type
- 0~4 U8 0 No
0%h sync manager 1
W E Sync Manager 1/ ik, Z%01hiiiH] .
[KASync Manager1f# | Mailbox %15, FTUMERZEAN 2.
Communication type
. P - 0~4 U8 10 No
03h sync manager 2
BEE Syne Manager 21 H &, Z%01hii .
[X "N Sync Manager2 i H Process data output (RxPDO), FfLMEEEN 3.
Communication type
wP - 0~4 U8 10 No
sync manager 3
04h A £

Sync Manager 31, Z%01hii .
[A’~Sync Manager 31 F Process data input (TxPDO), A LAMEREEHN 4.

5.4 PDO(Process Data Object) B 5}
5.4.1 PDO 7B 2 (1C12h~1C13h)
SyncManager 7L /EFEH) PDO MU, @it 1C12h ] 1C13h BFIX RIE

Sub- .
Index b Name/Description Units Range Data Type | Access| PDO

Index

Sync manager
1C12h Y g - - - - -
channel 2




- 2 %€ Sync Manager2 [ [FJPDOWLS X SN H o
Sync Manager2{F AProcess data output (RxPDO)f# H .
ESMURZS R A 75 PreOPI 74 AT AAZ B 0 5 A E AH -
1) A Subindex00h —H AN 0, 01h~04h AREALT.

Number of
- 0~4 U8 ™w No
00h assigned PDOs
RN B Iy FE R R E
PDO mapping object index
- 1600h~1603h ule ™w No
01lh of assigned RxPDO 1
-FREM A PDO BUSXT R .
PDO mapping object index
- 1600h~1603h ule ™w No
02h of assigned RxPDO 2
-fREM N PDO BGSXT 4
PDO mapping object index
- 1600h~1603h ule ™w No
03h of assigned RxPDO 3
-fREM K PDO BGSXT 4
PDO mapping object index
- 1600h~1603h ule ™w No
04h of assigned RxPDO 4
-FREMEHII PDO BUR X 4L
Sync manager
channel 3 )
- % 7€ Sync Manager3_F [FJPDO MG X RN .
Sync Manager3{F AProcess data output (TxPDO)f# .
ESMURZs R A 7E PreOPI 4 AT AAZ B 0 5 I E AH -
W) W Subindex00h —EH AN 0, 01h~04h ASAEARTE .
Number of
) - 0~4 Us ™w No
00h assigned PDOs
1C13h I STE SIFNTIVE S
PDO mapping object index
- 1A00h~1A03h ule ™w No
01h of assigned TxPDO 1
-fREM K PDO BGSXT 4
PDO mapping object index
- 1A00h~1A03h ule ™w No
02h of assigned TxPDO 2
-FREM A PDO BUSXT R .
PDO mapping object index
03h - 1A00h~1A03h ule ™W No

of assigned TxPDO 3




-FREMH K PDO WEFXT R .

PDO mapping object index

- 1A00h~1A03h ule6 ™w No

04h of assigned TxPDO 4

-FREMH K PDO MREFXT R .

7£) 1C12h. 1C13h ] Subindex01h-04h R 7E ESM {RZN PreOP 3 H Subindex00h=0 ¥}
i n] AR R g o B2 A FRES /23R [ Abort Code (06010003h).

WEAL T J5, B ff ] Subindex00h [¥) Subindex %, @il 4% ESM IR F] SafeOP <
Wt PDO 73 B} G 5E

5.42PDO MHf X% (1600h~1603h. 1A00h~ 1A03h)
Y4 PDO W55t B 92, 7 LA#E A RxPDO F] 1600h~ 1603h. TxPDO F 1A00h~

1A03h X5
Subindex 01h 2 J&5, FR/RBL N ZEXN REEE .
Sub-
Index Name/Description Units Range Data Type | Access| PDO
Index
Receive PDO mapping 1 - - - - -
- - Z7RRxPDOINT 4
AT R BEE AR T, ESMIRZAS R EPreOPH i il 47 .
VE) I B — H.Subindex00h /A 0, M0 1h~20hf¥)2E 5 i AT .
Number of entries - 0~32 U8 ™w No
00h
- WOE M R Y RxPDO X G3.
st receive PDO
- 0~4294967295 U32 ™ No
mapped
0lh SBOEES 1 MR R
Bit 31...16 15...08 07...0
Index%i 5 Subindexi 5 (RIS
1600h
2nd receive PDO
- 0~4294967295 U32 ™ No
mapped
02h o
- WE B2 L X B
¥ 52 1 ASubindex0 1ThAH [F]
3rd receive PDO
- 0~4294967295 U32 ™ No
mapped
03h o
- W E B3N L X B
58 1 ASubindex0 1ThAH [F] o
4th receive PDO
- 0~4294967295 U32 ™ No
04h mapped
BEE A WL X R




W E J77EFSubindex0 1hAH [E] .

32th receive PDO
- 0~4294967295 U32 ™ No

mapped

20h
- BCE 32N IR B

8 5E 7711 Subindex01hAH [A] »

- Receive PDO mapping 2
- Subindex = [ KL 116000 ] «

1601h

- Receive PDO mapping 3
* Subindex <5 (K] B A11600hAH 7] -

1602h

- Receive PDO mapping 4
* Subindex = i) HUAS 1160004 ] »

1603h

) - E WU E S AR R

AGRAE O H 5 15 R L AR 5

- 1600h-1603h [#] Subindex01h-20h X 7E ESM JIR# PreOP Jf: H. Subindex00h=0 (1] {5
ALV E . BRI Z AMPPIRZAS IR [F] Abort Code (06010003h).

W AR S J, Wi ] Subindex Oh 1) Subindex %, itk ESM IR F] SafeOP Jx it
PDO Wi X %% 5E o

Sub-
Index Name/Description Units Range Data Type | Access| PDO
Index
Transmit PDO mapping 1 - - - - -
- - ZRTXPDOINT &
AT R BEE AR T, ESMIRZS R EPreOPFI i il 47 .
1) a0 S — H Subindex00hAS 40, MJ01h~20hf48 5 kAT
N Number of entries - 0~32 U8 ™w No
00
- WOE AT R Y) RxPDO X G3.
1st transmit PDO
- 0~4294967295 U32 ™ No
mapped
1A00h 01h SBOEH 1 AR N R
Bit 31...16 15...08 07...0
Index 5 Subindexi 5 (VRIS
2nd transmit PDO
- 0~4294967295 U32 ™ No
mapped
02h - ~
~BEE S22 WL X R
W5 77 1% M1 Subindex0 1hAH [A] -
3rd transmit PDO
03h - 0~4294967295 U32 ™ No
mapped




- 5 S AN R 6T
P 5E 771 M1Subindex0 ThAH 7] .

* Subindex %5 1) KU A% A11600hAH [F] »

4th transmit PDO
- 0~4294967295 U32 No
mapped
04h - —
B E BB AL R
W58 7712 A1Subindex0 Th#H [H] .
32th transmit PDO
- 0~4294967295 U32 No
mapped
20h - —
= BEE 32N B X6 4
€ J7 1% A1 Subindex0 1 hAH [F] .
- Transmit PDO mapping 2
1A01h ) . pPping
» Subindex % [ LK A11600hAH[F] o
- Transmit PDO mapping 3
1A02h N bping
* Subindex %5 [ 4% A11600hAH 7] .
- Transmit PDO mapping 4
1A03h PPIng

TE) =15 Z) WA B R [ X B
AR C B BUE LI AL 3] o

- 1A00h-1A03h [ Subindex01h-20h R A 7E ESM IRZ PreOP Jf H. Subindex00h=0 f I {5

ALV GE . BRI Z AMPPIRAS IR [F] Abort Code (06010003h).

WEAE G, W EH ] Subindex00h [1) Subindex ¥, it 44k ESM IRZ F| SafeOP X

Bk PDO BRA X RIE -

5.4.3 ERik PDO Wbt
TSVB, {ENERIAM PDO B LA T [ P 254 52 Lo
A, HRERIN PDO W /& PDO B G it ) i R
PR 282 EST SCHF(xml ) o
Fhh, T EZ W R .

Bit 31...16 15...08 07...0
Index%w 5 Subindex4i 5 ik
- PDO Wi 1
Index | Sub-Index| Size Name A

607Ah 00h 32 Position demand value 607A0020h
RxPDO | 60FFh 00h 32 Velocity demand value 60FF0020h
(1600h) | 6071h 00h 16 Torque demand value 60710010h
6060h 00h 8 Operation mode demand 60600008h




6040h 00h 16 Control word 60400010h
TxPDO 6064h 00h 32 Position actual value 60640020h
(1A00h) 606Ch 00h 32 Velocity actual value 606C0020h
6077h 00h 16 Torque actual value 60770010h
6061h 00h 8 Operation mode display 60610008h
6041h 00h 16 Status word 60410010h
* PDO Wilff 2
Index | Sub-Index| Size Name A
RxPDO 607Ah 00h 32 Position demand value 607A0020h
(1601h) 60FFh 00h 32 Velocity demand value 60FF0020h
6040h 00h 16 Control word 60400010h
TxPDO 6064h 00h 32 Position actual value 60640020h
(1A01h) 606Ch 00h 32 Velocity actual value 606C0020h
6041h 00h 16 Status word 60410010h

. ARSI AR - PDO BREY, 3t H R PDO BB .

5-4-4 PDO WL 5E A 1§

DL B0 6081h-00h(Profile velocity) ] 1600h(Receive PDO mapping 1) 1] 175 it A 51 i
PDO Wi i) ¥ 5 A0 BRBEAT 1l W -

THEA
Index iEE A& HE
1600h—01h 604000100 B040h—-00h Controlword
1600h-02h BOBDD0O0ER B0B0R-00h Modes of operation
1600h—03h BOTAD0Z0h B0TAR—-00h Target Position
1600h-04h BOBE0010h BOB&h—00h Touch probe function
TEE
Index HEE WEAE
1600h-01h 604000100 B040h-00h Controlword
1600h-02h B0600008h B060h-00h Modes of operation
1600h-03h BOTADDZ0R B0TAR—00h Target Position
1600h-04h BOBRDOLOR BOBEh-00h Touch probe function
1600h-05h BOB10020h B08Lh—00h Profile velocity

<WEITIE 1> fEH]

SDO 15 W E I I

1) {8 ESM RZEM Init 45 PreOP.
i/ Mailbox #i%, "JKi% SDO 55,

2) £ SDO {5E T~ & 1600h-00h [I{HA 0.

97 A5 Sublndex=01h LAJ5, FEETEN 0.




3) £ SDO {ZE F#E 1600h-05h K& N 607A0020h,

PEEAE 60810020h (A4 X F .

6

0 8

1

0 0

Index %5

Sublndex
i

(VAN

4) 7£ SDO {5 R FWE 1600h-00h HIMEN 5.
MAERMEH 1600h Hi55EF] Sublndex=05h.
5) 4% ESM IRASM PreOP #4031 SafeOP.
TxPDO A 4.

6) i ESM IRA M SafeOP #:#:%] OP.

5.5 Sync manager 2/3 synchronization(1C32h. 1C33h)

RxPDO A%k

Sync manager2 ¥ EiHid 1C32h(Sync maneger 2 synchronization)#4T

Sync manager3 & i# i 1C33h(Sync maneger 3 synchronization)$AT .

Sync manager 2 synchronization

*5¢5E Sync Manager 2[RI

Index Sub-Index Name / Description
1C32h - Sync manager 2 synchronization
APAT Sync manager2 FJBEE -
1C32h | 00h Number of sub-Xf %
- RNIEAT R 1) Subindex %
1C32h 01h Sync mode

00h: FreeRun (not synchronized)
01h: SM2 (synchronized with SM 2 Event)
02h: DC SYNCO (synchronized with SyncO Event)
03h: Not supported (15 € A1)
-IKPEA ESC 25 7E#% 0981h(DC-Activation) ik & (H & (F ),
Kb R BGE M PreOP #4531 SafeOP I H 3 ¥E -

ESC #f7# 0981h

1C32h-01h #E(E

PreOP—SafeOP #&HiiT 4
AR 1C32h-01h [{E

DC A% ON 00h: FreeRun 02h: DC SYNCO
0lh: SM2 02h: DC SYNCO
02h: DC SYNCO 02h: DC SYNCO

DC H# OFF 00h: FreeRun 00h: FreeRun
0lh: SM2 0lh: SM2
02h: DC SYNCO0 00h: FreeRun




1C32h

02h

Cycle time
*B¢5E Sync Manager .
CTEBOE 200usHBEH, HOSCRF10ms.

1C32h

03h

Shift time=Not supported

1C32h

04h

Sync modes supported - % & 3¢ ¥ [F 2R AL
BITO: FreeRun {7 ¥
0: AK¥FF. 1: FreeRun Fiz 7
IEAR IR IR BN 2 4 e N 1.
BIT1: SM [AJ RS RF
0: K. 1: SM2 Event [AMI3FF
I AR RS B 23 4 1 2 1
BIT4-2: DC [A] a3
000b: A3 HF
001b: DC syncO Event 37 §F
BEAR IR IR B 5 4 B E 9 001bs
BIT6-5: % th i #% S H¢
00b: A 3CKF
01b: A< Hiu I 7] ) i 7% B S35
U AR IR SR B 25 4 152 72 00be
BIT15-7: Reserved

Index

Sub-Index

Name/ Description

1C32h

05h

Minimum cycle tim
-\ SM2 Event. SYNCO Event #| ESC MIEEHL, 5 A58 HIHR/IME .
AR IRIR N 884 17000, *1)1C32h-02h EHE J9200uskEEfE .

1C32h

06h

Calc and copy time
* )\ SM2 Event. SYNCO Event | PWM 1554 Al 5¢ A KT 1]
AR R BXZ 28 9 500000

1C32h

08h

Command =Not supported

1C32h

0%h

Delay time= )\ PWM 15 54 H 21| F Y50 it A48 0 e (0 Is) 1)
I AR iR BK Bh & 4 0.

1C32h

0Ah

Sync0 cycle time
-DC SYNCO(1C32h-01h=02h)i} ESC 747 %% 09AOh [PIMH#E 15 5E
DC SYNCO PAAMS 88 E A 0.




1C32h 0Bh Cycle time too small*Not supported
1C32h 0Ch SM-event missed* Not supported
1C32h 0Dh Shift time too short=Not supported
1C32h OEh RxPDO toggle failed*Not supported
1C32h 20h Sync error*Not supported

@ Sync manager 3 synchronization

Index Sub-Index Name/ Description
1C33h - Sync manager3synchronization
APAT Sync manager3 FJEE o
1C33h | 00h Number of sub-%f R « K7s HXT 4] Subindex %r. {EL[EEJY 20h.
1C33h 01h Sync mode
- W€ Sync Manager 3 H[RIBABI. 75 EFM Sync Manager 2 #H[H]
.
00h: FreeRun (not synchronized)
01h: Not supported (15 E A1)
02h: DC SYNCO (synchronized with SyncO Event)
03h: Not supported (15 & A1)
22h: SM2 (synchronized with SM2 Event)
HRYEF ESC ZF778% 0981h(DC-Activation) ) & FIH A (R %)-
M PreOP ¥4t SafeOP B [ 2k 2 Xt G e .
ESC #if7 s 1C33h-02h #5E PreOP—SafeOP i}
0981h # {1 WA 1C33h-02h HI1H
DC #%{ ON | 00h: FreeRun = [ 02h: DC SYNCO
22h. SM?2 02h: DC SYNCO
02h: DC SYNCO 02h: DC SYNCO
DC A% OFF | 00h: FreeRun 00h:_FreeRun
22h. SM?2 22h: SM?2
02h: DC SYNCO 00h: FreeRun
1C33h | 02h Cycle time*Sync Manager A% E . F1 1C32h-02h AH[E HIE B
BE o
1C33h | 03h Shift time= #7& M SyncO Event. SM2 Event #|M3fi CPU 2 RxPDO

fH5 N ESC HIIFA]. i % E L 250000 AfEEF HEL Cycle time /)
FfE . EHEIEREN 0.




1C33h

04h

Sync modes supported
SCREI EDHSS R 50 -
BITO: FreeRun {7 ¥
0: AK%FF. 1: FreeRun Fiz 7
AR IR IR S 2R B E N 1o
BIT1: SM [AJ RS RF
0: KIHFE. 1: SM2 FH{FFRIMIRE
AR IR IR B 5 4 B E N 1o
BIT4-2: DC [A] a3
000b: A7 HF
001b: DC SYNCO ZHF3 ¥
B AR IR IR B 5 4 B E 9 001bs
BIT6-5: i N #% SCHF
00b: A CKF
01b: Local time HJm#% = Hr
BEAR IR IR BN 5 45 B E N 01be
BIT15-7: Reserved

Index

Sub-Index

Name/ Description

1C33h

05h

Minimum cycle time
* . SM2 Event. SYNCO Event #| ESC HJiEHL, 5 N5 K /ME .
F1 1C32h-05h AH[E] I .

1C33h

06h

Calc and copy time
- INBIE 9 i) 2 9 A 2508k B85 Bl 5N ESC A A7 52 B ] .
BEAA AR 9K Eh 45 79 400000

1C33h

08h

Command* Not supported

1C33h

0%h

Delay time
* N PWM 15 5 it 1) R 050t A5 i LS PO I 1)
A1 1C32h-09h AH [FIFAI{E -

1C33h

0Ah

Sync0 cycle time

- A1 1C32h-0Ah AHIF HIHE

1C33h

0Bh

Cycle time too small*Not supported

1C33h

0Ch

SM-event missed * Not supported

1C33h

0Dh

Shift time too shortNot supported

1C33h

OEh

RxPDO toggle failed*Not supported

1C33h

20h

Sync error*Not supported




5-5-1 DC(SYNCO Event [A] )

R IRFS

FAIE

PASE 1 il i ) 2k v
[ 3901 H At A3k FJ IS T £

7 0 B A 7 41

fEM R AR 2 DC R R 4T

Sync0
Event
Frame | | 1032hisub02h(Cycle time) [rw]
| SyncO cycle time [rw]
(address:09A0h~09A3h)

1C32h: sub05h(Minimum cycle time) [ro]

»

>

|
|
: 1C33h:sub03h (Shift time) [rw]
|_ M Sync0 F Input fatch

Input Latchﬂ

1C32h: sub03h(Shift time) [rol
|_ S\ SYNCO F1 ou

L

<

outputVali

<
<

>
L Bl

| LI_'US(%I' shift time Mg A£XTEL (= 0)
1C33h:sub1?6h (Cale and copy time) [ro]

'r}ut\f'alid(fﬁ?ﬂfﬁ?fwlﬁlﬁ)

L— 1C32h:sub09h (De

!

I
Nay time) [ro]

1C32h:sub06h (Calc and copy time) [ro]

DC [FHAEI(K} Sync manager 2/3 synchronization ¥ i€

Index [Sub-Index | Access Name Value
1C32h 00h o Number of sub- 20h
objects
1C32h 01h ™w Sync mode 02h: DC SYNCO (synchronized with SyncO Event)
1C32h 02h ™w Cycle time 250us:250000 500us:500000 1ms: 1000000
2ms:2000000 4ms:4000000
1C32h | 03h 10 Shift time AR
1C32h | 04h 10 Sync modes bit4-2: DC [FHAM A Hr
supported 001b: DC SYNCO Event 37 ¥
1C32h 05h ro Minimum cycle | 17000 *1)
time
1C32h 06h o Calc and copy 500000 *1)
time
1C32h 09h ro Delay time 0 *1)
1C32h | 0Ah ro SyncO0 cycle time | ESC 77474 09A0h [¥){H
1C32h 0Bh o Cycle time too Not supported
small
1C32h 0Ch o SM-event missed | Not supported




1C32h 0Dh o Shift time too Not supported
short
1C32h 20h ro Sync error Not supported
*1) EBCEMERASHE, HFARERRIAR.
Index [Sub-Index | Access Name Value
1C33h | 00h ro | Numberofsub | Fl 1C32h:00h HH[FH#E .
1C33h 01h ™w Sync mode 02h: DC SYNCO (synchronized with Sync0
Event)
1C33h | 02h ro Cycle time A1 1C32h:02h AT A 5E
1C33h 03h w Shift time 0. 250000ns ~ 3750000ns
(5 250000ns #EM¥E CPU %] ESC 5N
RxPDO {E I} A])
1C33h | 04h ) Sync modes bitd-2: DC [FIHHZEA S+
supported 001b: DC SYNCO Event 37 ¥
bit6-5: iy A\ fikE SCHF
00b: ASCHF
01b: Local time {2 & 3 HF
1C33h | 05h 1o Minimum cycle | #l 1C32h:05h #H[E 115 & -
time
1C33h 06h o Calc and copy 400000 *1)
time
1C33h | 0% ro Delay time A1 1C32h:09h AH[F [ 5E
1C33h | O0Ah ro Sync0 cycle time | A1 1C32h:0Ah AH [R5 5E -
1C33h 0Bh o Cycle time too Not supported
small
1C33h 0Ch o SM-event missed | Not supported
1C33h 0Dh o Shift time too Not supported
short
1C33h 20h o Sync error Not supported

*1) WiCEEAESHE, IFAFERRII A .

5-5-2 SM2(SM2 Event []3])

EEGWIRPS

AL

5 RxPDO FIYAE I 8] [7] 25

AL IRIE IR MG 72
= A I 1] — 5 ZEAE_EAL IR R

EIAIRIRE #eh SM2 BT .




SM2 SM2
Event

' 1C32h:sub02h(Cycle time) [rw] I

1C32h: sub05h (Minimum cycle time) [rol

.
>

1C33h: sub03h (Shift time) [rw]
| M SM2 3 Input Lagch

Ll—user shift time JEF= xR (= 0)

Input Lat(:hﬂ |
IC:S:HIZSU}J?GI'I (Calc and copy time) [ro]

T g —— ——

1
1
|
1C32h: sub03h(Shift time) [ro] I
| |_ M. SM2 F outputVal id(it?aﬁt?*:%liﬁlﬁ)

. -L N outputvalid
I U L 1cazhisubosh elay tine) [ro]
L 1032h:sub06h (Cale and copy time) [ro]
SM2 Event [F]3#&zCH Sync manager 2/3 synchronization % &
Index |Sub-Index | Access Name Value
1C32h | 00h 10 Number of sub 20h([# 52)
1C32h 01h ™w Sync mode 01h: SM2 (synchronized with SM2 Event)
1C32h 02h ™w Cycle time 250us:250000 500us:500000 1ms: 1000000
2ms:2000000 4ms:4000000

1C32h | 03h ro | Shift time ASFF
1C32h | 04h ro Sync modes bitl: SM RIS HF

supported 1: SM2 Event [A}3CHF
1C32h | 05h ro Minimum cycle 17000 *1)

time
1C32h 06h o Calc and copy 500000 *1)

time
1C32h | 0%h ro Delay time 0 *1)
1C32h 0Ah ro Sync0 cycle time | 0
1C32h 0Bh ro Cycle time too Not supported

small
1C32h 0Ch ro SM-event missed | Not supported
1C32h 0Dh ro Shift time too Not supported

short
1C32h 20h ro Sync error Not supported
Index [Sub-Index | Access Name Value
1C33h | 00h ro | Numberofsub | 1 1C32h:00h AHIR]HI¥E -
1C33h 01h ™ Sync mode 22h: SM2 (synchronized with SM2 Event)




1C33h | 02h ro Cycle time A1 1C32h:02h AT A 5E
1C33h 03h w Shift time 0. 250000ns ~ 3750000ns
(5 250000ns #EMuE CPU #| ESC A RxPDO fH
fI 1))
1C33h | 04h ro Sync modes A1 1C32h:04h AT A8 5E
supported
1C33h | 05h 1o Minimum cycle | A1 1C32h:05h #H[F % 5E o
time
1C33h 06h o Calc and copy 400000 *1)
time
1C33h | 09h ro Delay time A1 1C32h:09h AH[F [ 5E
1C33h | 0Ah ro SyncO cycle time | Fl 1C32h:0Ah A [F (¥ %€ .
1C33h 0Bh o Cycle time too Not supported
small
1C33h 0Ch o SM-event missed | Not supported
1C33h 0Dh o Shift time too Not supported
short
1C33h 20h o Sync error Not supported
5-5-3 FreeRun(3F [F]31H)
] | : :
| 1c32hsub0zh (Cyele time) [rvl ! !
. |
1C32h: sub05h (Minimum cycle time) lrol‘i r|
| i i
| i
| |‘—'| |
i Input Latchﬂ L Get andi Copy Inputs i
! Copy and prepare ouiputs L !
R i
outputValid '
| | |
! ! )
FreeRun #%zUHf Sync manager 2/3 synchronization % &
Index [Sub-Index | Access Name Value
1C32h | 00h ro Number of sub-%J| 20h([i] 7€)
R s
1C32h 01h ™w Sync mode 00h: FreeRun (not synchronized)
1C32h 02h ™w Cycle time 250us:250000 500us:500000 1ms: 1000000
2ms:2000000 4ms:4000000
1C32h 03h o Shift time Not supported
1C32h | 04h 10 Sync modes bit0: FreeRun F#3{ 7 #F
supported 1: FreeRun #&z{7FF
1C32h 05h o Minimum cycle | 17000 *1)




time
1C32h 06h o Calc and copy Not supported
time
1C32h 09h o Delay time Not supported
1C32h 0Ah o Sync0 cycle time | 0
1C32h 0Bh o Cycle time too Not supported
small
1C32h 0Ch o SM-event missed | Not supported
1C32h 0Dh o Shift time too Not supported
short
1C32h 20h o Sync error Not supported
Index Sub- Access Name Value
Index
1C33h | 00h 1o Number of sub | A1 1C32h:00h #H[E] )15 € o
1C33h 01h ™w Sync mode 00h: FreeRun (not synchronized)
1C33h | 02h ro Cycle time 1 1C32h:02h A A 1€
1C33h 03h ™w Shift time Not supported
1C33h | 04h ro Sync modes 1 1C32h:04h A 1 E o
supported
1C33h | 05h ro Minimum cycle | 1 1C32h:05h #H[H fIBE5E -
time
1C33h | 06h ro Calc and copy 1 1C32h:06h A ¥ € -
time
1C33h | 0%h 1o Delay time A1 1C32h:09h A [F] I 1BEE -
1C33h | 0Ah ro Sync0 cycle time | A1 1C32h:0Ah A K 5E o
1C33h 0Bh o Cycle time too Not supported
small
1C33h 0Ch o SM-event missed | Not supported
1C33h 0Dh o Shift time too Not supported
short
1C33h 20h o Sync error Not supported

*1) BBOEERSHE, JFRERRIA A




6. O¥Z} Profile [X13(6000h~6FFFh)

6-1 X F—%

Index [Sub-Index Name

6007h | 00h Abort connection option code
603Fh | 00h Error code

6040h | 00h Controlword

6041h | 00h Statusword

605Ah | 00h Quick stop option code
605Bh | 00h Shutdown option code
605Ch | 00h Disable operation option code
605Dh | 00h Halt option code

605Eh | 00h Fault reaction option code
6060h | 00h Modes of operation

6061h | 00h Modes of operation display
6062h | 00h Position demand value
6063h | 00h Position actual internal value
6064h | 00h Position actual value

6065h | 00h Following error window
6066h | 00h Following error time out
6067h | 00h Position window

6068h | 00h Position window time
6069h | 00h Velocity sensor actual value
606Ah | 00h Sensor selection code
606Bh | 00h Velocity demand value
606Ch | 00h Velocity actual value
606Dh | 00h Velocity window

606Eh | 00h Velocity window time
606Fh | 00h Velocity threshold

6070h | 00h Velocity threshold time
6071h | 00h Target torque

6072h | 00h Max torque

6073h | 00h Max current

6074h | 00h Torque demand

6075h | 00h Motor rated current

Index | Sub-Index| Name

6076h | 00h Motor rated torque

6077h | 00h Torque actual value

6078h | 00h Current actual value

6079h | 00h DC link circuit voltage
607Ah | 00h Target position

607Bh | - Position range limit




607Bh | 00h Highest sub-index supported
01h Min position range limit
02h Max position range limit
607Ch | 00h Home offset
607Dh | - Software position limit
00h Number of entries
01h Min position limit
02h Max position limit
607Eh | 00h Polarity
607Fh | 00h Max profile velocity
6080h | 00h Max motor speed
6081h | 00h Profile velocity
6082h | 00h End velocity
6083h | 00h Profile acceleration
6084h | 00h Profile deceleration
Index | Sub-Index| Name
6085h | 00h Quick stop deceleration
6086h | 00h Motion profile type
6087h | 00h Torque slope
6088h | 00h Torque profile type
608Fh | - Position encoder resolution
00h Highest sub-index supported
01h Encoder increments
02h Motor revolutions
6091h | - Gear ratio
00h Number of entries
01h Motor revolutions
02h Shaft revolutions
6092h | - Feed constant
00h Highest sub-index supported
01h Feed
02h Shaft revolutions
6098h | 00h Homing method
6099h | - Homing speeds
00h Number of entries
01h Speed during search for switch
02h Speed during search for zero
609Ah | 00h Homing acceleration
60A3h | 00h Profile jerk use
60A4h | - Profile jerk
00h Highest sub-index supported
01h Profile jerk 1




60A4h | 02h Profile jerk 2
60BOh | 00h Position offset
60B1h | 00h Velocity offset
60B2h | 00h Torque offset
60B8h | 00h Touch probe function
60B9h | 00h Touch probe status
60BAh | 00h Touch probe pos1 pos value
60BBh | 00h Touch probe pos1 neg value
60BCh | 00h Touch probe pos2 pos value
60BDh | 00h Touch probe pos2 neg value
60COh | 00h Interpolation sub mode select
Index | Sub-Index| Name
60Clh | - Interpolated data record
00h Highest sub-index supported
01h Ist set-point
FEh 254th set-point
60C2h | - Interpolation time period
00h Highest sub-index supported
01h Interpolation time period value
02h Interpolation time index
60C4h | - Interpolation data configuration
00h Highest sub-index supported
01h Maximum buffer size
02h Actual buffer size
03h Buffer organisation
04h Buffer position
05h Size of data record
06h Buffer clear
60C5h | 00h Max acceleration
60C6h | 00h Max deceleration
60E3h | - Supported homing method
00h Number of entries
01h 1st supported homing method
20h 32nd supported homing method
60F2h | 00h Positioning option code
60F4h | 00h Following error actual value
60FAh | 00h Control effort
60FCh | 00h Position demand internal value
60FDh | 00h Digital inputs
60FEh | - Digital outputs




60FEh | 00h Number of entries
01h Physical outputs
02h Bit mask
60FFh | 00h Target velocity
6502h | 00h Supported drive modes

6-2 PDS(Power Drive Systems) %

6-2-1 Finite State Automaton (FSA)
MR Y & B S H R A, A IR AKX S A K FL R B OCHETK) PDS IR H: #(FSA)
I I E S

Power off or rest Low- High- Drive

O Start . O level level function

POWET POWETY

0: ZHHFRAG (Auto skipi0)
v i Hio sHp Yes No No

Not ready to switch on

al RRES

ll: WIELERE (uto skip 1

Switch on disabled 15: Fault reset

> ety Fault

URERZE
A

FEARAD

A A

A
Shutdown: 2

7: Disable
v voltage

Ready to
switch on
(= HIFOFF) <

Switch on: 3 L

= < 1
v |8 Shutdom s WEER
(Auto skip 2)

. Switched on Yes Yes No
Disable Disable R %
oltage: 12 voltage: 10

e
fAIRREEREOFF)

Quick stop active A Fault reaction
E GoEbEd) e — — — — 4 ————— -4 — -1 active —

Opefz?ijirey 4 5: Disable QIR D)

A \ 4 operation
16: Enable Operation 1

operation enabl ed 8: Shutdown 13: Error occurs

11: Quick stop (AR gD

9: Disable voltage

[
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
r_____________ ______ - —
|
|
|
|
|
|
—
|
|
|
|
|
|

- fal R E IR S5 F /& High-level power(F HJH) N ON KPR
High-level power(F HLJ§) /2 OFF [HIARZE, AEAMRAAERIREST, WA 68 7 # 2
Switched on IRZ.
- 43| Operation enabled(fil ik ff e ON)J5, #EJHE| 100ms LA LEF[E], FHABIER 2.

NEFIR PDS IREF R Event(ﬁ:fﬁ%m#)*ﬂ%ﬁ%lﬂfEI’JZM’E
PDS H¥: e, fEHUAG 92T 1 R #EAT RS GBI 6041h: REFHIIN Statusword
Pt Jm F AR R —Fetiein 2.



PDS

Transitions Event(s) Action(s)
0 |Auto skip 0 - RN G, SCE MR A Bk, | AT DR RS
W A S W] AR A AL 2
1 | Auto skip 1 - WA 5E UG H 3 At . R
2 | Shutdown « % Shutdown 2 . - Jokil.
3 | Switch on . ngEI}J %evg power 7= ON FPIRZE T, Bl Switch on| « TEHFFH
A2 I
4 | Enable - #2 Enable operation #1415 Ol I DjRe A Rk . iEA
operation %E@EQ set point A4 4
TRTE PR o
5 |Disable - $2 Disable operation #AE 2 1I1E I - IXFINRE LK -
operation
6 | Shutdown - 1E ngh level power /& ON HPIRE T, Ik - Tkl
Shutdown 4 Elg R
- Ki il High-level power & OFF FPRIRZSHIE M o
7 | Disable - #2I Disable voltage R 2 T DL - el
voltage « ¥U% Quick stop 2 HI1H M o
- ESM IR#& /& PreOP. SafeOP. OP Hf#£#%| Init
SRR
8 | Shutdown - f£ high- level ower e ON FPIRET, ik - KB TIRE LR
Shutdown 72 I .
9 |Disable - $2I Disable voltage 72 HI1H . - IXFINRE LK -
voltage £ Abort connection opt1on code HMEAZ 200RZS
T, K High-level power s& OFFFPRZS AT o
10 | Disable - B2 Disable voltage H L fim 2 MTE M. - ek
voltage « F2UC uick stop A& HITEHL.
- ESM R#& /2 PreOP. SafeOP. OP If#EHu %] Init
SRR
11 | Quick stop -« B2 Quick stop HITH « PATSLEIE IR T RE
- #£ Abort connection option code HIMEZ 3HPIRZS |4h.
~, #H High-level power & OFFFRIRASHITE M o
12 | Disable * Quick stop option code = 1,23 I e ARSI T« IXS)ThRE AL .
voltage FH Quick stop iﬂﬁmﬁiﬁ’]fﬁfﬂ
* Quick stop option code #& 5,6,7 HIiEEIEIL T
JEH Qulck stop IEFERE, %LI& Disable voltage
L iy 2 I O
- futh High-level power /& OFF PR HIIH Ol
13 | Error occurs - SRR H . < PUAT 8 T W e il

- f£ Abort connection option code HIfE 2 1 HPIRE
_F, *ﬁ& High-level power s& OFF FPIRZEMIIE O

JjJHbo

14 | Auto skip 2 - SRR R A e RS, B - IXBRE LK -
15 | Fault reset T RAEERNER G, P20 Faultreset a2 MITE |+ Fault ZRIAELE TR
Mo ?ﬂﬁkﬁ‘ Fault RZESHE
A
16 | Enable - Quick stop option code s& 5,6,7 HFIVEEMEMITEN, | « B DIREA 21k o
operation FZUL Enable operation iy 4 (1 L«

6-3 Controlword (6040h)

PDS R

o AR I3t (fR) A Xl 2% ) F) i 4 S i

6040h(Controlword) 5 i€

Index Sub- Name Range | Data Type Access PDO OP-mode
Index | Controlword | 0-65535 Ulé6 RxPDO ALL
6040h| 00h - WEX PDS 4kj<$§?ﬁ%£1ﬂﬂl§i@Esz%%E’J?lﬁ%'Jn Fee
Bit {5 B 11
15--10 9 8 | 7| 6 | 5 | 4| 3| 2 1| o
f oms h fr oms €0 qs ev so




r = reserved (RXJ V) fr = fault reset
oms = operation mode specific eo = enable operation
(FEHIBAMAE Bit) gs = quick stop
h = halt ev  =enable voltage
so = switch on

bit7,3-0(fault reset / enable operation / quick stop / enable voltage / switch on):
For PDS W4 RaRLA T ar M0 N Bit (245 .

bits of the controlword
Command bit 7 bit 3 bit 2 bit 1 bit 0 T PPS
ransitions
fo Ll enab_le quick stop enable switch on
reset operation voltage
Shutdown 0 - 1 1 0 2,6,8
Switch on 0 0 1 1 3
Switch on 0 | 1 1 1 3+4
+ Enable operation (*1)
Enable operation 0 1 1 1 1 4,16
Disable voltage 0 - - 0 - 7,9,10,12
: 0
ick sto 0 - 1 - 7,10,11
Qu p (*2)
Disable operation 0 0 1 1 1 5
Fault reset - - - - 15
(*1) $47 SW1tch on f7& )5, T Enable operation #i4> .
(*2) quick stop &1 bit BHEIE 0 N
T EPATHAR bit B AR R E01E .
bit8(halt):
1 i}, @it 605Dh(Halt option code) 4T B ML £ 15 .
55, &R 0 E?ﬂl“iM’Eo
B3, hm fEHENED 1 PWEhE, SRR 0 VAR RITIT.
bit9,6-4 (operation mode specific):
DL Ron il (Op-mode) [E 4 1] oms Bit 1485,
(PRI 1 2 A I HI BRI RN BR)
Op-mode bit9 bit6 bit5 bit4
change on absolute / change set .
pp . . . . new set-point
set-point relative immediately
pv . . . .
tq - - - -
hm - - - start homing
] enable
ip - - - . .
interpolation
csp - - - -
CcsV - - - -




cst | - - - -

6-4 Statusword (6041h)
MG (R IR R BN 28 RS IA, d8IT 604 1h(Statusword)iZF4T

Index Sub- Name Range Data Type Access PDO OP-mode
Index Statusword 0-65535 Ulé6 o TxPDO ALL
6041h| 00h « Rl IR IR B AR RS o
Bit {5 511
15 | 14 13 | 2| 1| 0 9 8 | 7 | 6| s | 4| 3| 2|1 0
r oms ila oms rm r w sod qs ve f oe S0 1tso
r = reserved (X ) W = warning
sod = switch on disabled
oms = operation mode specific gs = quick stop
FEHIE KA Bit) ve = voltage enabled
ila = internal limit active f = fault
oe = operation enabled
rm = remote so = switched on
rtso = ready to switch on

bit6,5,3-0(switch on disabled / quick stop / fault / operation enabled / switched on / ready to

switch on):
AL Bit AT RAEAIN PDS [PRZS. LANEIRESHXS R Bit.
REF PDS state
XXXX Xxxx x0xx 0000 b Not ready to switch on WIga RFERBURES
XXXX XxxX x1xx 0000 b Switch on disabled VILEA FERCIRS
xxxx xxxx x01x 0001 b Ready to switch on FHEKHEIE OFF JIRE
Xxxx xxxx x01x 0011 b Switched on fal iR HE OFF / fa) Rk #E &
xxxx xxxx x01x 0111 b Operation enabled Ak RE ON
xxxx xxxx x00x 0111 b Quick stop active I
XXXX Xxxxx x0xx 1111 b Fault reaction active ST (HR ) 1 KT
xxxx xxxx x0xx 1000 b Fault T REVIRES
bit4(voltage enabled):

1 BT, Fon R IEBEETNE] PDS,

bit5(quick stop):

0 ML, Fon PDS UK quick stop LK.
SLEMFIERT bit R 0 AR

TEVE AT HARY bit B A AR BN E .

bit7(warning):
1 R, R EEIEERE. ZE5E PDS IREAAE,
HL 4R 221



bit8(reserved):
I Bit REMHO FEE).

bit9(remote):

O(loca) [{IfE L K, 7" 6040h(Controlword) LA H IR 2
1(remote) I1HIL T, 7~ 6040h(Controlword) Lk AL FE PR AS
ESM RE& R4 H] PreOP UL EIIAEH 1.

bit13,12,10(operation mode specific):
PAR, RoniZhlBCE A1) oms Bit 7381k,
(FEHIE S S HIR C RB R)

Op-mod bit13 bitl2 bit10
e
pp following error set-point acknowledge target reached
max slippage error
pv (Not supported) speed target reached
tq - - target reached
hm homing error homing attained target reached
ip - ip mode active target reached
csp following error drive follows command -
value
csv - drive follows command -
value
cst - drive follows command -
value

bitl1(internal limit active):
KA T BRI 5] A E R, 604 1h(Statusword)[ bitl 1(internal limit active) A 1.
it %7~ 6041h(Statusword)ff) bitl1(internal limit active) y 1 FJZ&1F.

PR PAY 50 O 1) 222 K] Eﬂ&ﬁﬁa ON/OFF IR
SLEPE IR *1 fX_ON
pD,CSp Fe R PR fi_ON *2
7B st UK shEE 1% A (POT/NOT) ON/OFF
AT PR ON/OFF
Hm SLEPfE IR *1 fX_ON
e PR fX_ON *2
SLEPRE LR *1 X _ON
PR | pyesv o LR A1) X_ON *2
KN EE 1% A (POT/NOT) ON/OFF
SLEPE IR *1 fX_ON
S PR A *3 fX_ON *2
FORIERL | tqest X325 1\ (POT/NOT) ON/OFF
S PR ] X_ON

1 S BAE ST RS 1k AN e BRIDIR S IR 15 5 R BR Ak
* BLARRGIME N 0 B, BIfEZEfa ARfEAE OFF JIRZ& R bitll(internal limit active)ti Ay 1.
T A BRI, 7R U B/ N AE



- FEAE$8 4 1H (607 1h(Target torque) + 60B2h(Torque offset))( H PR 4% 55 321 i (tq,cst))
+ 6072h(Max torque)

* 3013h(1st torque limit)

+ 3522h(2nd torque limit) (AR 3521h=2 5 4 WIHHLT)

*3 fR¥& 3703h(Output setup during torque limit) A 5E , AT U 4% 55 32 1) B 1 % 1 PR 1) 1) o 2%
.

Index | Sub- Name/ Description
Index

3703h| 00h | Output setup during torque limit

T Tt A 1 A ) e R R ) e S )0 58 SR A

0: FEHE PR B E 2 s [ #6448 2 1H(6071h+60B2h) |
1 B E PR ) 26 A AN [ 4R 2E(6071h+60B2h) |

bitl5,14(reserved):
It Bit RO [EE).

6-5 A BE
6-5-1 Supported drive modes (6502h)
I Al i B 3y 5 7] LLAR 4 6502h(Modes of operation) i TA 3 7 44 il # 1 (Supported drive

modes).

Index | Sub- Name/ Description
Index




6502h

00h

Supported drive modes

« RO SCRFIFE B 0(Mode of operation).
Forfig 1 Bt ﬁ?iﬁﬁﬁﬁﬁ%ﬁ

bit 31——16| 15—-10 7 6 | 5 3] 2 1 0
Op-mode ms T cst csv | csp | ip | hm tq | pv| vl | pp
Value 0 0 1 1 1 O] O 0| 0| O
ms : manufacturer-specific
r: PRE
bit Modes of operation TR R le ;ﬁ
0 Profile position mode pp No
(Profile 1o & ¥ il 15 5X)
1 Velocity mode vl No
GRS 1 il A 20
2 Profile velocity mode pv No
(Profile 1 [Z i1 2X)
3 Torque profile mode tq No
(Profile 442 il 15 5X)
5 Homing mode hm No
9= ’Euuﬁh%ﬁ‘%iﬁ)
6 Interpolated position mode ip No
CRMEAL B 2 S )
7 Cyclic synchronous position mode csp Yes
(Cyclic 1o B il i)
8 Cyclic synchronous velocity mode csv Yes
(Cyclic 3 FE il #520)
9 Cyclic synchronous torque mode cst Yes
(Cyclic ¥R )

6-5-2 Modes of operation (6060h)
FEHIAL ) E BT 6060h(Modes of operation) AT .

Index

Sub-
Index

Name/ Description




6060h| 00h | Modes of operation
+ BEE fl i B 5 2 )% AR A 2
AT 7 P47 A A 3 28 1 E A ) o
Value B e |
-128 - | Reserved - -
-1
0 No mode change/no mode assigned - Yes
(B AR 2 /AR OR BEE)
1 Profile position mode PP No
(Profile 1o B 2 il i)
2 Velocity mode vl No
(R
3 Profile velocity mode pv No
(Profile 18 #ilBE7X)
4 Torque profile mode tq No
(Profile %42 il #x0)
6 Homing mode hm No
9= Euuﬁf il )
7 Interpolated position mode ip No
(RMEAr B 38 ) A5 )
8 Cyclic synchronous position mode csp Yes
(Cylcic fir & il #5x0)
9 Cyclic synchronous velocity mode csv Yes
(Cyclic HEFSHIBI)
10 Cyclic synchronous torque mode cst Yes
(Cyclic #iil5x0)
11 - Reserved - -
127

K24 6060h(Modes of operation)s& default=0(No mode change/no mode assigned), L%
N 15— B A5 FH F 428 il A 204

6060h [ EfEAE 0 FFH 6061h HIBIEMAZ 0 B, AR PDS R4 ¥ # 3
Operation enabled, & ‘E Err88.1(# il 0% 2 75 PR o

+ SDO A L AR B R Ve I 0L, 3 (BT B LA g e 1S R

* 6060h f= BT F PR

M W] IR & 6060h=0(No mode assigned) ¥ = F| W 52 #f 1) % ] £ =
(pp,pv,tq,hm,csp,csv,cst 56)J5, 6060h=0 #% ¥ 7E [ 1% B4 4" No mode changed", % il 1 1
DITCIEIAT o

6-5-3 Modes of operation display (6061h)
A7) Al B0 7y 2 PR 0 10 4 | B X R A AR 6061h(Modes of operation display)%ﬁu 7
6060h(Modes of operation) 5% 7€ J& » 15 A U I AL I 5 € AT RANE & B rliseT.

Index | Sub- Name/Description
Index




6061h| 00h | Modes of operation
display
» R U H 7 AR
€ X AH1 6060h(Modes of operation)# [A] »

ft HRAE b iR “lgi
-128 - | Reserved -
-1
0 No mode change/no mode assigned - Yes
(B AR 2 B /AR UR BEE)
1 Profile position mode pp Yes
(Profile £ & 2 il #x)
2 Velocity mode vl No
(R
3 Profile velocity mode pv Yes
(Profile 18 #Hil BE7X)
4 Torque profile mode tq Yes
(Profile #iiHixX)
6 Homing mode hm Yes
(5 5 AT B 7 AR 20)
7 Interpolated position mode ip No
(RMEAE B 3 ) A5 )
8 Cyclic synchronous position mode csp Yes
(Cyclic 7 B i 5 x0)
9 Cyclic synchronous velocity mode csv Yes
(Cyclic HEFSHIBI)
10 Cyclic synchronous torque mode cst Yes
(Cyclic HAEFSHIBI)
11 - Reserved
127

6-5-4 D)2 il A 2 FOE = I

- JHILAZEE 6060h(Modes of operation) e, 1 LAY Heda il 1=,
- 7L 6061h(Modes of operation display)#ffi A BIL7E )£l A 3K Bl 25 147 il B
- PR D B, B 6060h [FA IR HIEL A OCH] RxPDO AT A .
- FEARHE R, AR REE R A E R .
o INFS S A B I 380 7] 48 56 1 R EEAE B 2mse
IEIAME 6061h AL A KK TXPDO R SR /& AN E 1
- PR K VIIEPATE 2ms B E.
T 2ms [AIRGAESEHIRE OELL DI AIE L T 2K E B9 1( 4 571 PRI
- PR U DI — E AL B AUF b AT .
ToAELRUE AL (B S s AL I8 A5 ok A )48 i 58 T e 195 L IR Bl A o
ToESr R, B SR AE Brm27.4(38 4 R R DR .
+6060h=0 H. 6061h=0 PR T, Wik # PDS JR#&F| "Operation enabled", &4 Err88.1
[ A 3 W DR



-+ 6060h WE 0 LIMAMUMESE, WEREE 6060h=0 N CRAF AT CHIFEHI B

< WRBGE 6060h AXT RIS, KA Bre88. 1(#Hl I X BE 5 5 IR 4)

- AR EEHI, R REXT A B IS . Rk, AR EslE N, R 6060 #
JE 3(pv)s 4(tq)~ 9(csv)s 10(cst) HHAEM—A, KA Err88.1(FE il ik & 70 R)-

6-6 {7 EAZHILhEE (pp,csp,ip,hm)

6-6-1 £ B ixEH| L@ Thae
1) frEIEHHERE

LEERRRRERA e,
- 7 .,

Trajectory
generaior

i)

RETITIIITIT TN
H0BA— OBDE ¥
Touch prebia
positon valls
[ife 4 . {21

RO T

LIElele] -
HHEHEE

8
S

@
X}
X}

= e—

g
.
o ]
R
*1) RHEE T (11:607Ah)EK 7~ EtherCAT X G4 5
*2) FHAR T (151:3100h) K 7~ fal iR S B S5
*3) & T Polarity S5 —#Br X4 .
2) A E P @ N OB R (RS - wER)
Index | Sub- Name Units Data Acc PDO

Index Type ess
6040h | 00h Controlword - Ul6 r'w RxPDO




6072h| 00h Max torque 0.1% Ulé6 ™W RxPDO
607Ah| 00h Target position R A 132 ™w RxPDO
- | Software position limit - - - -

607Dh|

00h Number of entries - U8 1o No
607Dh

01h |  Min position limit R T4 132 rw | RxPDO
607Dh

02h | Max position limit R 2 132 rw | RxPDO
607Dh
607Fh| 00h | Max profile velocity B R VAR U32 ™w RxPDO
6080h| 00h Max motor speed r/min U32 ™w RxPDO
6081h| 00h Profile velocity B R VAR U32 ™w RxPDO
6082h| 00h End velocity B2 HAL/s U32 ™w RxPDO
6083h| 00h | Profile acceleration LR DA U32 w_| RxPDO
6084h| 00h | Profile deceleration R XA U32 ™ RxPDO

B A A

60B1h| 00h Velocity offset AL 132 ™w RxPDO
60B2h| 00h Torque offset 0.1% 116 ™W RxPDO
60C5h| 00h Max acceleration Ry YA U32 ™w RxPDO
60C6h| 00h Max deceleration Ry YA U32 ™w RxPDO
60F2h| 00h | Positioning option code - Ulé6 ™W RxPDO

« HoAt A SR S R &R
TSRS EHR R TR S

» 6040h(Controlword )£ & il #5220 T DhReA A .
THS AR [RB 4

EVA-ES

Index | Sub- Name/ Description
Index

607Ah| O00h | Target position
- BUE HARfE

Index | Sub- Name/ Description
Index

607Fh| 00h | Max profile velocity
- BOE TR FRE
- B NAE R AR AL ELE T 6080h(Max motor speed) PR il -

6080h | 00h | Max motor speed

- BUE RHLER KL .

» B KB 52 I P P A T AN R ATL 15 B ) i K 2 R 1
- tq. ost W, I AN R 1 E A PR

6081h | 00h | Profile velocity

- BE HAREE .

o B KA ARYE AL BRI 607Fh(Max profile velocity) 1 6080h(Max
motor speed)/)> ] — 75 FR ] o




6082h | 00h | End velocity
- BOEARHE .
PRy A frl IR 3K B AN S, T A H IR [A] 0.
60B1h| 00h | Velocity offset
+ VO AR 4 ) i 22 B (G B2 T 158 o
KA AR YR N ERACE @ 6080h(Max motor speed)R il .
SN
Index | Sub- Name/ Description
Index
6072h| 0O0h | Max torque 0.1%
- BeE L RO R .
» B KAE 52 I P AR AL T AN FELATL IS H ) i K R 1
+ FEBILIR i R FEAR i 3 F LA BT A [
60B2h| 00h | Torque offset 0.1%
» BOE FeHAR 2 1 22 (8 (P HE AT 158) o
- FEIRBNAE RS, s GLRME D HHERTEE 0.

+ Iniskid

Index | Sub- Name/ Description
Index
6083h| 00h *Profile acceleration $i§4 .47 /s
< %% Profile NN,
- WREE 0, WEGERRAEN 1 AbEE.
6084h | 00h « Profile deceleration 54 Eifii/s
« %% Profile JHE.
- WREE 0, WESKERER 1 AbHE.
60C5h| 00h + Max acceleration ERAER I
B BRI
- WREE 0, WEBEIRMER 1 b,
60C6h| 00h + Max deceleration ERRE R VA
KR
CWRBOE 0, WEBALEEN 1 AbEE
- HE
Index | Sub- Name/ Description
Index
3724h| 00h | Communication function extended setup 3

bit10 fF IR RE OFF 1%} % 60B2h(Torque offset)f] P #RAA IR A 1% £
(falRfEfE ON 7 B - IhfE))
075/
1: #id 60B2h [ E(E E

Software position limit (607Dh)
4% 607Dh(Software position limit) ¥ € FEAL BN Y Bl (- FR 1))

Index

Sub-
Index

Name/ Description

607Dh

Software position limit

» BE BAF PR E -




607Dh| 00h | Number of entries
+ %7~ 607Dh(Software position limit)*) Sub-Index %L,

607Dh| 01h | Min position limit
» BeRE T A R IR E A

607Dh| 02h | Max position limit
» BB IETT [ B R M

BE L
607Dh(Software position limit)i# i & 4 F47 ¥ & . KA1 6062h(Position demand value)
S, i WE @ N 607Ch(Home offset) (ME HHAT W 5E o

Home offset FHIRIEZHR 6-9-4 6).

- HRAL

AR ThRE A R, 75 2290 2 BL N 461
- or B 24 X (pp,ip,csp) T
o A7 B AL BRI S I

ZRSENCEN G
EENGI

ESM CIRA&#4E 3] PreOP DL E
JR S B HAMEHAT G I 45

- MR EMHAFE R E [607Dh-01h < 607Dh-02h |

BAFBRE B E 2 ESM RS A Init A6 E] PreOP [ [H] L K

J5 RS VA B A 5 BN AT

RPAEAR BE OGN R B B (E, AR SR, 1EVER.

A, WEABAEH NN, ESM RESM Init $465] PreOP I, FNHAFIRFITIAET
R, 1B

TR R ABNE.

) PLE S BAIEARS, 15E SLPRALEAE 607Dh-01h~607Dh-02h 2 [A] GE ¥ Zh{EE ).
SRR B ANTE B SRV S S A, Sebrhr B R i s EYE B & s . (O
RE )y M #30. )

W S B)3E H SV BN A 1E 604 1h(Statusword)f¥) bitl1(internal limit active)/& 1.



{Posttion actual value)

{internal limit active)

TR

6070h-01h
H0000000h RONDONONh

6064h

6041h
(Statusword)

o
&

607Dh-02h
nn nnpmnh

400000000

7FFFFFFF

ERPERR hSE

e

bit11 1

P
>

A

AR PERR )
¥ il

H ) i 75 1§ 5D

I
I
I
I
I
I
I
I
I
I
i
0 |
i
[
I
[

AR D RETCRAL IS LT, 2% R BUE T 2 LT %A

607Dh-01h =

607Dh-02h

1) 607Dh-01h =0

607Dh-02h =0

* Wrap-around #){E

T84T Wrap-around ZH{ERF, V5K 3 BR 1) D) BE L AL «
AF IR H Zh RE A R, ToR A SE PR B iR 2 48 27 B 7E Wrap-around 117500 T #l 2 & 4E

Err88.3

(A IEFESMEFFHRY). 54ME, 6041h(Statusword)f] bitl 1(internal limit active) /> i€ o

« BRI H I B AR

LB rh Sk iy B Bl 48 A7 B R AR A H P R B ARYE quick stop ramp * 1) JTF 4R HGE -
HAZ, f7AE csp MR ARYE 18-S 70 HC R 18] SE AR D T 46 (K175 0L o

*1)quick stop ramp :

3) o B

FEHE R SRR AR R (L)

605Ah(Quick option code) = 2,6 HJi5 &

Index | Sub- Name Units Range Data | Acc| PDO
Index Type | ess
6041h | 00h |Statusword - 0 - 65535 Ul6 | ro |TxPDO
6062h | 00h |Position demand value 1R4 B 2147483648 =135 | 1o |TXPDO
2147483647
6063h | 00h |Position actual internal value pulse 2 é‘l‘zgigggi 7_ 132 ro [TXPDO
s G A B -2147483648 - TxPDO
6064h | 00h |Position actual value ER K2 2147483647 132 ro
6065h | 00h |Following error window 52 HAL 0 - 4294967295 [U32 | rw [RxPDO




6066h | 00h |Following error time out 1ms 0 - 65535 Ul6 | rw RxPDO
6067h | 00h [Position window R A 0 - 4294967295 [ U32 [ rw RxPDO
6068h | 00h |Position window time 1ms 0 - 65535 Ul6 rw RxPDO
. - -2147483648 - 132 ro |TxPDO
6069h | 00h |Velocity sensor actual value 2147483647
606Ch | 00h |Velocity actual value fe b ippyfs| 2147483648 - 132 ro |TxPDO
ty v Y 2147483647 *
6074h | 00h |Torque demand 0.1% -32768 - 32767 116 ro |TxPDO
6076h | 00h |Motor rated torque mN-m 0 - 4294967295 U32 | ro |TxPDO
6077h | 00h |Torque actual value 0.1% -32768 - 32767 116 ro |TxPDO
- TEAS AT | -2147483648 - 132 | ro |TxPDO
60F4h | 00h |Following error actual value 2147483647
GA 4 f -2147483648 -
60FAh | 00h |Control effort 84 1A /s 2147483647 132 ro |TxPDO
60FCh | 00h |Position demand internal pulse _22114:17718833662% - 132 ro TxPDO
value

FAhy th AT 2542 Al B AR S X B2
HS AR [R5 ] AR

EDA—E S
Index | Sub- Name/ Description
Index
6062h | 00h | Position demand value 5% 947
- KIRFEAALE (= IPOS).
6063h | 00h | Position actual pulse internal value
C RN EPRE. - ‘
VIR LLAN & i 2% B, 4 PAIFAR 1 IR S A0 M R A
6064h | 00h | Position actual value
- Ron BHLEISEPRAL B (= APOS).
60F4h| O00h | Following error actual value
« Xonhr B W7 (= PERR).
60FCh| 00h | Position demand pulse internal value
C RN WHRIR AL
- K
Index | Sub- Name/ Description
Index
6069h | 00h | Velocity sensor actual value
* RN SEPR AR IRARE -
A A YR sh @ AN SRR, BT AE R IR Al 0.,
606Ch| 00h | Velocity actual value
» RN ML S BRIE (= FSPD),
60FAh| 00h | Control effort
+ RN FRIR L B (R B B ) o
RS
Index | Sub- Name/ Description
Index
6074h| 00h | Torque demand 0.1%
I ENCRHE RS 255




6076h| 00h

Motor rated torque

mNm

« IWHIHLEEIUAGE e 4, BBl e

6077h| 00h

Torque actual value  0.1%

» RN LR

» FHSE R HL (AR [R] 1R

- A ERESHE, ARIER PR

Statusword (604 1h)<{o7 & 4% il i 1) L 18 Dy g >

BEIC IR B I Zh RE .

bitl0 : target reached (i B 72 7€ R HY)
bit13 : following error (7 B fiw £ it KA )

HABTHREA RN, THS RS BB [R5 .

Index | Sub- Name/ Description
Index
6041h| 00h

Bit {5 &£

Statusword - 0-65535 Ul6 roTxPDO ALL No
« BRI RIR BN A% FPIRAS

oms = operation mode specific

(LKA bit)

ila = internal limit active

rm = remote

sod = switch on disabled
gs = quick stop

ve = voltage enabled
f =fault
oe = operation enabled
so = switched on

rtso = ready to switch on

1h+++14 13 I 12 10 9 8 7 6 5 4 2 1 0
oms oms
T following (b g i target rm r W sod | qs ve oe S0 | rtso
error FARD reached
H,
(1% pp, csp) (csp Fi4h)
r = reserved(R X ) w = warning

bitl10: target reached (Position reached)

bit10(target reached)?Z N 1,

fi] it ON JRZ5(Operation enable), JfH set-points 4=i#B45 ! 56 s 2 A IR T,
6062h(1i7 & E R A1) A1 6064h(Position actual value) ] % & £ 6067h(Position window)# 7E 5
KIS, WRALE 6068h(Position window time) ¥ 7€ 5€ [K I [A], 604 1h(Statusword ) ]

Bit

Name

Value

Definition

o | halt=0CH ¥ i) ¢ BN ARTERK

10 target halt=1(fR #ghaltfs 1EEF) - i
reached

|| halt=0CEF )

: ENLTER

halt=1(#R ¥ halt/F 1LY = FlfF ik Gl =0)




Poaition window time (G068}

Poaitiening win dow (606Th)

Position demand value (GORZh)

A J

Target reached in
Window . atatuaword (604 1h)
> timer EE—

Following ervor comparator
actual value (GOFALY

>

Positien actual value (G0G40)
<Position reached (functional overview)>
Index | Sub- Name/ Description
Index
6067h| 00h | Position window

* 6062h(Position demand value)fll 6064h(Position actual value)f] % /&
RSB EMN, R 6068h(Position window time) i3 & fIHT [H] ,
BEE 6041h(Statusword)[] bitlO(target reached)y 1 ¥ RI1H .

U R 7R AZHE LUANIME, 6041h ] bitl0 Y 0.

6068h

00h

Position window time  1ms
+ 6062h(Position demand value)f! 6064h(Position actual value)f] ZE /&
7E 6067h(Position window) B & TG Bl A PR ZS T, e 3
604 1h(statusword) ] bitl0(target reached)’y 1 HJHF[E] .

bitl13: following error

60F4h(Following error actual value)ffJ{f, #iid 6065h(Following error window )] ¥ i€ 7t
IR A, 4n 5 4k 42 6066h(Following error time out) ¥ i€ ) if [A] , 604 1h(Statusword ) [
bit13(following error)Z& 4 1,

€rror

bit Name Value Definition
60F4h(Following error actual value)
0 (= 6062h(Position demand value) - 6064h(Position actual
13 | following value))HI{H , K it 6065h(Following error window) 4 i Vi [,

5%, 60F4hf{E BT 6065hI ¥ EME, &It 6066h13 E KIS
8]

60F4h(Following error actual value)
1 HI1E, #id6065h(Following error window) ) ¥ 7€ Y FEl IR A,
6066h(Following error time out) ¥ & fRR [B] A L, 44k




Following erver time out (G066 )

Following ervor window (6065h)

Y
Faollowing ervor in
I""ﬁ"indow . statuawerd (G041 h)
timer T
2 Faollowing ervor CDl’npﬁI‘atDI‘
Poaition demand value (GOG2h) (’L‘\;“;tu;[ value G0F4h)

Position actual value (60610} f

Index | Sub- Name/ Description
Index
6065h| 00h | Following error window

+ 60F4h(Following error actual value) FRM{EL & A ZHU BOE B LAAMIIG O T, WoE
6041h(Statusword)[J bitl3(following error)’y 1 FJERIH.

<Following error (functional overview)=

6066h| 00h | Following error time out

60F4h(Following error actual value)[f1{H 1L 6065h(Following error window) 15 i€ i il [
RERARSEBOEE L Rk L ()7, W€ 6041h(Statusword)ff] bitl3(following
error)y 1) HIE .

6-6-3 Cyclic fi7 B %l #:{(csp mode)
e bAL R B (Fuh)ESAe A B, MR I S QA3 20 B s E I A B 45 4
. THMA DC BiE SM2 AR,

Position offset (BOBODR)

Target position (BOTAR)”

Limit

- function
Position range 1imit (60TBh} r

bl
Lagl Fosition demand value (6062h)
"
Home offset (BOTCh) - "

Max motor speed (BOS0L) Drive
| control
Huick stop =leration (608GH) o | function
L
Quick stop option code (6054h) -
- - Ll electronic
Profile deceleration (6084h) & i
T 1
>

Max deceleration {60C6h) Position demand internal value(BOFCh)

e Mul tiplier 1>

A

Position encoder resolution (G08Fh)

Gear ratio(6091h)

Feed constant (B092h}

YyvYyYY

Polarity (BOTER)




Ist torque limit (3013h)

Znd terque limit (3522h)

vy v

imit

Max torque (6072h} Function
Torque offset (0B2h) : finction e
Velocity offset (S0BI1R ; "““"]'T“l]’l‘"" “_i Wl tiplier
= » i
\um-tl]-m function
Polarity (BOTER}
%
“'];nn:m- actual value (607Th) —— i"
f\:--]mit_\- actual value (BOGCH) Nuttislies <+ Y ! .
Position actual value (5061h) < S ik i
% .\‘U]li\\]]l']"_ I.]";_ln;u“.
Position encoder resoclution (GOSFh)
i Fer .n‘.L(‘Hll.l.!zl;
1) csp AL REEL - BUER)
Index | Sub- Name Units Range Data| Acce
Index Type| ss
6040h | 00h |Controlword - 0-65535 Uule| rw
60BOh | 00h |[Position offset TRAHAL | -2147483648 -2147483647 | 132 | rw
3724h | 0o |Communication function - 232768 - 32767 16 | rw
extended setup 3
- HAt A AL B H Sl R RN R . HEHESHE 6-6-1.
Index | Sub- Name Units Range Data | Acce
Index Type | ss
6072h | 00h |Max torque 0.1% 0 - 65535 Ule| rw
607Ah| 00h [Target position BAHLT | -2147483648 - 2147483647| 132 | rw
- Software position limit - - -
00h |Number of entries - 2 U8 1o
01h |[Min position limit TEL L | -2147483648 - 2147483647 132 | tw
02h [Max position limit TEL AL | -2147483648 - 2147483647 132 | rw
6080h | 00h |[Max motor speed r/minfg & AL 0 - 4294967295 U32| rw
60B1h | 00h |Velocity offset /s -2147483648 - 2147483647| 132 w
60B2h | 00h |Torque offset 0.1% -32768 - 32767 I16 ™w
- HA A S EE R RN R . HERHIESH 6-9.
Index | Sub- Name Units Range Data | Access
Index Type
6007h | 00h |Abort connection option code — 0-3 116 ™w
605Ah | 00h |Quick stop option code — 0-7 116 ™w
605Bh | 00h |Shutdown option code — 0-1 116 ™w
605Ch | 00h |Disable operation option code — 0-1 116 ™w
605Dh | 00h |Halt option code — 1-3 116 ™w
605Eh | 00h |Fault reaction option code — 0-2 116 ™w




Position range limit

00h

607Bh Highest sub-index supported - 2 Us o
01h |Min position range limit a4 HLA7 ] -2147483648 - 2147483647 | 132 w
02h [Max position range limit a2 HA7 [ -2147483648 - 2147483647 | 132 ™w

607Ch | 00h [Home offset T2 FAIT | 2147483648 - 2147483647 | 132 W

607Eh | 00h |Polarity - 0 - 255 Us8 ™w

6085h | 00h |Quick stop deceleration B2 AL 0 - 4294967295 U32 | w

- |Position encoder resolution - - - -

608Fh | 00h [Highest sub-index supported - 2 Us8 ro
01h |Encoder increments pulse 1 - 4294967295 u32 1o

02h |Motor revolutions r (FEHL) 1 —4294967295 U32 ro

- |Gear ratio - - - -

6091h | 00h |[Number of entries - 2 U8 o
01h [Motor revolutions r (FEAL) 1 - 4294967295 U32 | w
02h [Shaft revolutions r () 1 — 4294967295 U32 ™

- |Feed constant - - - -

6092h | OOh [Highest sub-index supported - 2 U8 1o
01h [Feed H2 AL 1 - 4294967295 U32 | rw
02h [Shaft revolutions r () 1 — 4294967295 U32 ™w

60B8h | 00h |Touch probe function - 0-65535 uUle6 ™w

- |Interpolation time period - - - -

60C2h | 00h |Highest sub-index supported - 2 U8 ro
01h |Interpolation time period - 0-255 Us8 ™w
02h |Interpolation time index - -128 - 63 I8 ™w

- |Digital outputs - - - -

60FEh | 00h |Number of entries - 2 Us 1o
01h |Physical outputs - 0 - 4294967295 u32 W
02h |Bit mask - 0 - 4294967295 U32 W

+ Controlword (6040h) <csp %l #5 =~ 1) Dhfg>

Index | Sub- Name/ Description

Index
6040h| 00h | Control word
- BE PDS RS ITH & Bl IR IR h £ ) dr 2 .
15-+10 9 8 7 6 | 5 | 4 3 3 | 0
r ol h fr AL eo as ev 50
T T ‘ r | T
r = reserved(GR X M) fr = fault reset
oms = operation mode specific eo = enable operation
(FEHIEAKAE Bit) gs = quick stop
h =halt ev  =enable voltage
so = switch on

Csp 3, A oms Bit.

EUA-ES

Index

Sub-

Index

Name/ Description

60B0Oh

00h

Position offset

s BUEN B IR IIRZE .




2) esp PR RIS G (TN 2R)
« Mot A 7 B ) O I SO B
P IE S M 6-6-1.

Index | Sub- Name Units Range Data | Access
Index Type
6062h | 00h [Position demand value T2 AL [-2147483648 - 2147483647 | 132 | 1o
6063h | 00h [Position actual internal pulse -2147483648 - 2147483647 | 132 o
value
6064h | 00h [Position actual value B AL [-2147483648 - 2147483647 | 132 ro
6065h | 00h [Following error window 8254 0 - 4294967295 U32] w
6066h | 00h |Following error time out 1ms 0 - 65535 Uule| rw
6069h | 00h |Velocity sensor actual value - -2147483648 - 2147483647 | 132 ro
606Ch | 00h |Velocity actual value T2 Hifi/s| 2147483648 - 2147483647 | 132 | o0
6074h | 00h |Torque demand 0.1% -32768 - 32767 116 o
6076h | 00h |Motor rated torque mN-m 0 - 4294967295 U32| ro
6077h | 00h |Torque actual value 0.1% -32768 - 32767 116 ro
60F4h | 00h [Following error actual value| ¥52 F.47 [-2147483648 - 2147483647 132 o
60FAh | 00h |Control effort TR 207 /s| -2147483648 - 2147483647 | 132 | 10
60FCh | 00h |[Position demand internal pulse -2147483648 - 2147483647 132 o
value

FoAth A7 B A JL 38 Y G TRT B o
HEIEZ R 6-9.

Index| Sub- Name Units Range Data | Access

Index Type

603F | 00h |Error code - 0- 65535 Ule6 1o
60B9| 00h [Touch probe status - 0-65535 Ule6 1o
60B | 00h |Touch probe posl pos value TB 2 AL |-2147483648 - 2147483647 | 132 10
60BB| 00h [Touch probe posl neg value|  FEA AL |-2147483648 - 2147483647 | 132 1o
60BC| 00h [Touch probe pos2 pos value|  FEL AL |-2147483648 - 2147483647 | 132 1o
60B | 00h [Touch probe pos2 neg value|  F52 FAL | -2147483648 - 2147483647 | 132 10
60FD| 00h [Digital inputs - 0-4294967295 U32 1o

Index | Sub- Name Units Range Data | Access

Index Type
6041h| 00h | Statusword - 0 - 65535 uUl6 ro

- Statusword (6041h) <csp %l ) Dy g>

Index

Sub-
Index

Name/ Description




6041h| OOh | Status word
« BRI RIR BN A% FPIRAS

Bit {5 &£

r = reserved (KX ) w = warning
sod = switch on disabled
oms = operation mode specific gs = quick stop
(FEHIEE MRS Bit) ve = voltage enabled
ila = internal limit active f =fault
oe = operation enabled
rm = remote so = switched on

rtso = ready to switch on

bit13,12,10(operation mode specific):

bit Name Value Definition

10 reserved - A AdH

drive 0 | MU BAROLE APATIE *1)
11 follows

fdﬂve 1| HRE AR B EATEIE *1)

12 ollows
13 following ) 2 106-6-1 3).

error

*1) Frig [AR4E B ARG B HATENE | R0 R 2 LR kAt .
+ PDS RZN Operation enabled A4 FRA )
- AN Halt 1 1RIRZS
- EEJTBERES T POT R, BEEFITRSERS T NOT At
- AR PRI R & A (37240 bit11=0 F)
W IETT SRR A T, fE AL E B SERr A B AVEIE 607Dh-02h BEE (A
- MR TT R ERR S, RS B B PR A B AL 607Dh-01h E [H
« A RPIE AL EE H RS (Halt, POT/NOT. Quickstop. Shutdown. Disable operation. Faluts

3) csp MRS E
- Cyclic fr & #2hil 1 2 A s ME AL (BE )it AL A & ABLIEAT .
- HAR7 E /& 607Ah(Target position)F1 60BOh(Position offset) Al I FIE, 1 A& B FLAE .
- SEFR A I HT(0%15) A%, TEfAR ON $i§ 4 (Operation enabled $54°) /5, %) 100ms JEHi A o
» 60C2h(Interpolation time period), 7~ 5 H1 607Ah(Target Position)fll 60BOh(Position offset)2
AT R E . O AE R B e AT 1C32h-02h(Cycle time)AH [F] ) & .
A2 E (FEHL)IE 55 L iE i 60C2h(Interpolation time period) & #A T H7 H Frhr &
- fA] il ONIRZAS, 1H# A 607Ah(Target Position) + 60BOh(Position offset) ¥R i 6064h(Position
actual value)IXFE ) FHLALEE . fA]filk OFF A an SR B pLEE SN 353N, NIk AAl ik ON I PR S 2L
HEATIR [ B AR B BE, Torfal. A, M csp FHlE A LLAM 65 T3 21 csp



Al 2 A% [ A th i AT R AR 2

‘ B - (R EERE OFF i B3840 B (48 8 5E 4 4 B 78 S8 P (o B A 7L A9 5 50)

l 5410 H (6 %)

PDS 475 : Operation enabled T SRt 8

l $o 4 B (Fr &)
il R AL OF PR 5 :> S F TAER)

PDS iK% Switched on T S B

l R4 8 (dr %)
FERIR P IR 410 B

PDS 475 Operation enabled T S i

4) JBAEFH R AR AL
SERIBERE R KA, IR KIEHIREL 607Ah(Target Position), $hATHEE H ARLE 4
PEALEE

g P

HErfi
(RS

ek SRS AMEALRG . LR SRR REGT
O: MFIER. X: WERE

5) 541 BRI T g



Pl e 18 2 A B 7 1k Err27.4 KAV L BNEMERER A HE, I 6080h(Max
motor speed)?]
e F AR AN A0 B AL B 1 T RE .

- G
ATfie F R AR 12 il

[

B LB AT DD RE ISR 21

AR - o B 51l (csp)
SR
Index | Sub- Name/ Description
Index

6080h| 00h | Max motor speed

- BUE R LA KL .

» B KARLSZ A I b B e DA AL HH ) e A T JEE o B 1
- tq. ost W, I AN R 1RE A PR

e =N AT

- A AE U B R W AR AL E G L S TR 2 M e,  ANT#ld Err27.4 R E.

-+ 6080h=0 B, HATALE MBI ERBIN 0, {22 6041h(Statusword)(?J bitl1(internal limit
active) MR 1.

SRR (R J4 31=250us)

KB 5 _EAL® &K B b7 B (607 Ah(Target position) + 60BOh(Position offset)) 1748 1t & i
R L BREIE (Err27.4 BURABMED B, 8 6080h 5 f5 i) BR i A8 T AN EEAN % a] ) 1)
IR RO VA= R R A= N i b O N : e W 1K S s A & B a B =R VA= RO R - RVl T N i
Err27.4 WKL, FEshiE.

<$5-2- B B A AL B T 5E To R0 >



<4 B A2 A BRI Ty A A >

EtherCAT
H brfi
(607Ah + 60BOh)

sp b ) B D

AR R
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