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|OFF B, 45 Vo MAX
Ot B 3750 Ve
M B e
it 2
i A KA Open collector
SRR +5 0 30 Vpc
EZN=EEWN 100mA
b 25 RR 3750 Vpc

TN 7: Bfiriy A BB AR

X~ Y~ 2 U A RIROATZ RN (LLSBPRE R 2GR B0 T Frr(E 6: BEX Y~ 2
U iy RL B2 LL iz A) -
Bfirfm A RLA LL 5] LA PEREGBRRY DI ~ IE & PRIV BARANIIL B SR 7St es - DI dliE
A L BRI E R PRBABA L B I A - SH(X Y~ 2~ V)EATCE 4 RL

B LL i

i4n: T @ H Y RL, LL, DI.COM f598RF2 B 3% X /9 X_RL ~ X_LL i X_DI.COM -

Digital Input Readback as 1 Readback as 0
+10 ~ +24V DC OPEN or <4 \VDC
RLAL| 3K RLALL| 3K
. etk et
Sink . EI'I Ki, N 31 Kz
—er— —e+—1"
DI.COM . DI.COM
+10 ~ +24V DC OPEN or <4 VDC
RLAL 3K RLAL| 3K
& =S
Source Ty A=
-t Y + s
M—@——‘ == —
DI.COM DI.COM

B 6: B2 X~ Y~ Z+ UHJRLE LL EfirEg A
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‘ L +Vs
e | W GDOO
v “_ | PGND
+Vs
e | T GDO 1
o “ . PGND
ECAT-2094S

& 7: %M DO T HRIE]

Output ON State OFF State
Type Readback as 1 Readback as 0
. 06)||| +Vs 06 ||+vs
+L =
Driver “7,08]|llepoo *7,108!||epoo
Relay DE|]| PaND 0S| ||PeND
. +r< +J__ D@ +Vs + £ +_l_ D@ +Vs
Resistance | *[z]it= 16 |[|epoo HEEEE: 15|l epoo
Load ED@ PGND ED@ PGND
i 8: 3 DO ##iEH 0
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Output ON State OFF State
Type Readback as 1 Readback as 0
: 00| +Vs T 06 ||+vs
Driver "T710S!|lepo T 10&!||lepo 1
Relay DE|]| PaND 0S| ||PeND
. 0S| +vs D] +vs
HE| HE L
Resistance | *[z|i? 15| epo - HERES 15|| spo-
Load ED@ PGND ED@ PGND

& 9: %/ DO i 1

35 HiehEER

3.5.1 TU&R= B2

N7 [l 10: Vg AR 1 B — il LD R AR ] Ry DU AR A T 2 S R FIECAT-

2094S FyXegy Ay

X_OB1 —

Blue

4

X—OA1 Black
Lead
X_OA2 Green Motor

X_OB2

BB 1.0: Pt 5 228 AL 55 — Sy L 42 R [
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Motor ¥ : 094 Motor X
Y_OA1 N O X_OA1
Y_OAZ2 X_OA2
Y_OB1 X_OB1
Y 082 X_0B2
4 » Y A 4 A
I4 Q FI
¢ ! [ ' ' - T
Motor Z and = - Motor X and
U: External Y: External
pOWEr supply power supply
610 46V DC F 610 46V DC
PGMD +/MO
+WM1 L PGMD

ol |

1 It

Motor U Meotor Z
U _OA1 £_0OA1
U:O A2 g Z_0A2
U_OB1 ; Z_0OB1
U_0B2 Z_0B2

B 11: ECAT-2094S B 4 {354 B AV R4

3.5.2 NG E=E

JNERFUBZE AT DAL sp i sl ey 7 =UAERE - DLeplit o U Ry S A i RV BRI B
A HsE TR R N o (B AR T R T TN G LR T AR -
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X_OAle Black
8 8

Lead Lead

Motor EE Motor
X_OAZO- Green

X_OB 18—t

X_OA2

Brown

Brown

X_0B2 Blue X 082 Blue

8 leads connected in series

B 12: /\ &R S R TR AR I (7 2R B, - ST

8 leads connected in parallel

3.5.3 {mtihasEeR

st UK TILEE
ECAT-2094S i st i& A= FhaRtGas -

Chns
ECAT-2094S
TRENE
EncoderY EncoderX

Y_A+ YA+
Y_A- ¥_A-
Y_B+ X_B+
Y_B- »_B-
YL External encader External encoder X C+
Y_C- power supply power supply C-

==

Encoder

u EncoderZ
U_A+ Z_A+

U A- 7_A-
U_B+ Z B+
U_B- ZB-

= Extemal encoder External encoder
U C+ power supply power supply Z C+
U_C- Z_C-

=

B 13: ZE s EEARIE
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FRES M SRihes -
BRlmdmbien HPRARER 77 > 352 IRl 14: BARS SR McEaR B thryZRA - HrhHIH T Al B
AR EAIFHFERY B RE R/

T TTT T T i VPP VPP R
' ECAT-2094S !
i ' +5V 0 Ohm
I I
: A+Bp/Z+ +12v 1K Ohm
L
1 220R |
: Aaq&+ * ! . +28V | 22K Ohm
I I Pteniesiie e -
! Asghiz- — VW !
i H i |
: 1 1 >|_ ABIZ PhaseI
1
! ! ) I
: 1 | 1 [
i : H Open-collector |
1 1 EGND i type encoder I
e | | 1

ECAT-20945 Open-collector

type encoder

A+B+/Z+
] % 200 Y L 1
A-IB-/Z-
VPP R
EGND +5V 0 Ohm
+Hav 1K Ohm
+24V 2.2K Ohm
B 14: BERR MR AR E
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4 EBEEN

4.1 EtherCAT i# %

W EtherCAT SV ERSIGR K LA TS 100 AR -

RMREERES

1F #43% EtherCAT 5% VS04 » EE EN 50173 B ISO/IEC 11801 fZ#: » HETEHRE SR
/> CATS ZKHY Ethernet &% (SESEARHLIETH ) A Al - EtherCAT (] 4 fRELRHE
{T{EH e - HHI 73 ECE Ethernet {7248 (1SO/EC 8802-3) FEZ -

4.2 K f5 1%

EtherCAT EUSNITELAVIRREZ1E M EtherCAT ARG (ESM) HETTHER - ISEHIRRG
FEWPEETIREAE EtherCAT fEuh g AT HUA EAT T THY « ARREHY VIR W)4aht £
UEE N HIEEK > AL GG LR e TR EhERE - AR A A EREEER - AIGEhE
HENURASINE A ERATIREE -

ECAT-2094S <7 {& VU R
* Init (EEEZRAVIREE)
Pre-Operational
Safe-Operational
Operational

Bootstrap
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Init

A A
(IP)\ (F’I)l (SI) (IB)l (Bl)l

Pre-Operational Bootstrap

7'}
(Ol (OP) (PS) (SP)‘

A

Safe-Operational

(SO) (08)‘
4 |

Operational

[E 15: EtherCAT jREE%

Init

EtherCAT/EUETE BRI R BRI WIAGIRAE - HAESCEfE st matnT i - 1 fieiAHEf TED
i (mailbox) Bl #EFEZEE (process data)fy &R o fEHE(#HE !J:?E{Ejzﬁ%ﬁuﬁfu%ﬁln_?ﬁ
SRS E AR A IR - EtherCAT Fuh4 T BChHbE - 4RI+ T SR A3

0 71 1 BoE4S IR S A AR -

Pre-Operational (Pre-Op)

1% Pre-Op jJREE N ] DAE IR AR R AR - (ER pEEf TAERZ B e - (i

AREE T » EtherCAT Eﬂﬁﬂﬂﬁﬂﬁuﬂﬁaﬁ

* & ECAT-2094S Hy[EIZ0/EF s (SM2 1 SM3) 3 B4 iR i i

* BCE FMMU 78

* [icE PDO W E([E2FEHE: PDO 5 E

o FF AL R SR AHRARVAHREEHE (0x8000-0x8321) fR{FF IR 50
TBAS

Safe-Operational (Safe-Op)

ESafe -Op JRRE T - EFEAERR RIS EERE TR » (B iRy R pE it 28 2k
> i ARZ I R - (bR RS i EAR SRR N B - MR
iéﬁﬂ’ﬁﬁu)\%@%‘} (lan: Bz A ~ RBSEESE) -
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TR Safe-Op fRRE

& TubE AR AR ENVET R A A fE AR L ETE RIS - ERPE s
i watchdog &l o fEEMEN T » {Euki 5 BhEE T/ IR5%E & ERROR-SAFEOP
AREE > AGHRFFTA R B 2 iR RE o ECAT-2094S H{Z 1E D HE S 2 » 1 B RN
ENEIRCE 22 fasl - WigEdr i Ve 22wt E - PraZem i EE 0T DU
ﬁ o

Operational (Op)

EE o EREEYIN (PDO) TIARBEIZYIFE (SDO) #C5ERRUH - FRbEAM:
Sk BB SR i A BE - ECAT-2094S SZHEWiTE OP = © H HE T = AT
DC [FE = -

Bootstrap (Boot)
E Boot REE T » T ZHRME NEEVERIASIITNAE - T Uh 0] 7548 FoE sy &R maH
NE BRI RS A L

4.3 B3N

ECAT-2094S35 {5 = F WA [FI Y B
BT EUE AR E B nE A B AT Z T A ER -
* DCED: LA EAIGErh SR R [F 2P Y -

4.3.1 HHEETE

fEuERIE B CHYESTE & T > A BlEtherCATHEIFERY o L RhHE MR EATELLFE ]
IRFfE] 5 0T > R AR EE R AR e MR T A S AL H CHYIB RS
15 o 1 R SRR e e o

Master Slave
Polling cycle P | Update cycle
= DO
A
~T= M

& 16: B FHAE{ TR T HY RS nE A
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NEFRGEISE E T T HY AR

I‘ Slave cycle time >
Read master output Process master Write slave status
| data from DPRAM | output data and . data to DPRAM
read slave status :

Main loop start
B 17: B HETER TR E F5

Main loop start

TEEBIAS E AL A (E S I ] A i A EtherCAT iy R (ESC) HYRCITRASE BIEEUE
PEEGH A HER - BB R R > IR G TR SR E S &
R Bt et E - #E  EEE R gaEHUES RIS ARRE - &% - P
HUIRRE & 5 A DPRAM > DU LGt o] DUE N — (B3I a2 ESC Y DPRAM %
3 o

4.3.2 DC [EHER,

DC [E25 (T EtherCAT 3%ffi ( EUEMIFERE) HEAHEHY EtherCAT Z470EH - 1E
QRS EY EtherCAT fEBE I LA BLERY S (E{S L UEAEHI[EIRT#T EtherCAT (848 A
[FERenhsc Bt (FIangirit - Aol ) SUERb R A (FlrangizsmA -
Smibas a8 ) -

Fo TEZRGEERD - Frafyiensi il —([ESH R EE - @EEL T > B DC [F2PAE
77 LB E DR R AT S — (i EtherCAT fRIb & i Ry U AR HoAth DC {REUEH T Sk AE
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EtherCAT fi£ 158 DC [E25 24781 SYNCO B SYNC1 F{:[E2F

EtherCAT 488 #; EUhEEE Ky DC [F2 i3 1& » S {E{EVEHY ESC (EtherCAT fitifh
1) TS A ] e Y RS T T - R TR AG PE B RIS E Y PDO B -

F LA BN AT ESC BTIAG rh Bl ] RERE o0 2 BLAERE Hh /F Ky SYNCO (S5R 25l gy
FE—EEIEFE -

Master Slave
Polling cycle

=

& 18: DC [EZ T HY Euh B s

Update cycle

DD

[1 1 ]I

=S»rA0TVO

I Cycle Time (0x1C32.2/0x1C33.2) I
| Slave reads 1 |
master 1 : |
I output Process 1 Read slave input |
data from master output 1 status (DI, motion | Write slave status
I DPRAM data : state) | data to ESC DPRAM I
> . . i . I >l .
< > | >ig Ll >
Calc an_d 1 I Calc and Copy I
Copy Time Delay Time : Delay Time I Time
(0x1C32.6) (0x1C32.9) I (0x1C33.9) : (0x1C33.6)
I ' | |
1 1
1 1
I | ' |
Outputs Inputs
I valid valid I
. SyncManager 2
_ yncManager
SyncManager2  SyncQ: ESC (SM2) event: Sync0: ESC
(5M2) event: hardware Master sent hardware
Master sent interrupt signal output data and interrupt signal
output data and read status
read status data
data

& 19: FEP T HY BRI ISR E 5

TenE— PR EIA H ERAVERRBUE (RxPDOs ) » i & fiEas SM2 St » HEMRRTAG(E
ESC SCTRAG N EEE - ESC LU HHR ] b P B e DU BEAE T IS HEU EIAYEL
% o WRHRREBUR S A ESC SLiEAe - &5 LUL{E DC [R5 IR R P R AE S AR
BB - WESERD sh et BEs R I = (EE T8 - BEsh5eri—{# DC [R5 IR
BEgE A TR A e A — a1 - — HeESiE TR BRI/ Gt (FaER 4)
WL e e —(l[F D R0 B & HE A Safe OP #553{ (Sync Error 0x1C32 : 20 £y
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TRUE) » fx A ETH{E 0] 2/ 2855 5 "Sync Error Counter Limit" (O0x10F1 : 02) HYTEESAE
HRAELTE

Index Name Flags Value
--10F1:0 Error Settings »2<
10F1:01 Local Error Reaction RwW Ox00000001 (1)
10F1:02 Sync Error Counter Limit Rw 0x0004 (4)

[& 20: Sync error counter limit #7{:

sy HH R A BB Y [ 2D 5 B B8 5% F ] /£ TwinCATHY "CoE online" 24 H itk 2 -

Index MName Flags WValue

- 1C32:0 SM output parameter »32<
1C32:01 Synchronization Type RwW 0x0002 (2)
1C32:.02 Cycle Time RO 0x00000000 (0)
1C32:04 Synchronization Types supported RO Ox401F (16415)
1C32:.05 Minimum Cycle Time RO 0x001E84350 (2000000)
1C32:.06 Calc and Copy Time RO 0x0007A120 (500000)
1C32:.08 GetCycle Time RwW 0x0001 (1)
1C32:.09 Delay Time RO 0x000927C0 (600000)
1C32:0A Syncl Cycle Time RwW 0x005B3D80 (6000000)
1C32:0B6 SM-Event Missed RO 00000 (0)
1C32:.0C Cycle Time Too Small RO 00000 (0)
1C32:20 Sync Error RO FALSE

[B 21: SyncManager 2 28

SyncManager S8R BH (HFE 2817 ns):

e Calc and Copy Time (0x1C32.6 / 0x1C33.6): B EFZ HEE ¢ ESC #F BLFI At 50 [E A
st R Y E PR AR
Delay Time (0x1C32.9 / 0x1C33.9): (BRIl 3& ] 5% B H BEH i AR L
e

* Cycle Time (0x1C32.2 / 0x1C33.2 ): [lE L7 & HiHY FEHAREfE] © /4 DC [E25HF -
TEET 725 Ox9A0 : Ox9A3 FEHILEE -

e 0x1C32.5/0x1C33.5 (Min Cycle Time): & FIFE 0 i/ NEEAIE RS - 12 2RTA ek
JTE P A B R ER SRR TR -
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5 BEXES

RER S 48 ECAT-2094S 5 INE!] TwinCAT Firf2: EtherCAT EEgiVEE S 720 - —f%
Aexi > ECAT-2094S 2—(EfE#Ef EtherCAT {255 » B] F{T-{A/fZ#Ef EtherCAT E ik
({540 Acontis > CODESYS % ) J2¢f] -

5.1 ESI 4%

ESI f5ZEFH 4l ECAT-2094S Fir Sz fEHYEVEMINRE - EARIL ESIfE%E - HET A ALIE

G élﬁtﬁi HENF A4 - 12 ESIREZRAVERD T > A AR E Y EtherCAT palE

EDTM&? SAAAVECE © TwinCAT Y EtherCAT EUREN 240 B Bl as TR T ak g i AL R
RETEAESR BB GE S N ERGRFECE -

5.1.1 (& A ESI f&%&

8+ ECAT-2094S 25 #5HY XML FE#liUfE ZE"ECAT-2094S . xm " 18 B FI| TwinCAT BY 247 H #5178
BT RIE)) TWInCAT Za47 -

TWinCAT3.1 [543 » ¥ ESI R ZE"ECAT-2094S . xml" & B ol H §%:
C:\TwinCAT\3.1\Config\lo\EtherCAT

RS THEY H #REE K

Beckhoff EtherCAT Configuration C:\EtherCAT Configurator\EtherCAT
Beckhoff TwinCAT 3.x C:\TwinCAT\3.x\Config\lo\EtherCAT
Beckhof TwinCAT 2.x C:\TwinCAT\lo\EtherCAT

FH 8: SR H R E %
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5.2 ¥ EHR T

AT A SRt SR EACE - BEREERVIRFE Y > 552 B TwinCATH]
i

%")“( tl:

*ﬁ%LE%ﬂF@b'
o EiEE FTEMNABARTCHBEEZSNERE -

o TFEREFINCE ECAT-2094S Y HEFZE T » NERRA #E B 2 A
TR ME BN BT EE

. Eﬁﬁﬁﬂ@%@ﬁﬁ%ﬁ%%@b WA g N B ERE
b o AR T T NVEBREL YIS T2 FE Y B E AR ey B b
R

TEEEITECE /T W e DL R

o ECAT-2094S fEubE i 00 EH M EtherCAT B4 L H 5] EtherCAT Tk o FEAT-H
HRE (S FH TwinCAT 3.1 BYRRAE £y EtherCAT LUERIECE T H -

* ECAT-2094S 55 {F W /F B S B IFAIG E ( SF HE T amaN, -

e % TwinCAT 3¢ & £y CONFIG fE L

5.2.1 5 EtherCAT &

FETWinCATH#E ACONFIGHE 1% - B AR AT e = AE SRAVE

BRI AR BB E HEENY “Devices” DUfTRAfFHEEEIE - BE¥2
“Scan” ¥ ZECAT-2094S55%1# ©
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« @1o

(% Device 2 Add New It Ctrl+Shift+A
& Mappit ew Item... rl+Shift+
] Add Existing Item... Shift+Alt+A
Export EAP Config File
“Q  Scan
4 Paste Ctrl+V
Paste with Links

SHEE 2 EEEEOK -
Microsoft Visual Studi .

HINT: Not all types of devices can be found automatically

WER 3: BEFEECAT-2094SFTE B LURAERfH (DURMES R ) - Bl “OK™ FEsliEe
i -

Dbevme 1 (EtherCAT Automation Protocal) ["I"”Fs‘&u [Realtek PCle GBE Farmily Contraller - il
Device 3 (EtherCAT)  [19%5%u 3 (TwinCAT-Intel PCI Ethernet Adapter (Gig]

Cancel

SelectAll

1l

Unselectall

& 22: 7% EtherCAT EBEEERK E{FUHIZIHY Ethernet &7 B E

SER A BEEYes" BT HSIRFT -

‘g Scan for boxes
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ECAT-2094STHE Ry iR R = o ZREHERIIE = AV P 2 8 S~ ek E
i 57 Box 1 (ECAT-20945)
; ENC Status X
STM Status X
ENC Status Y
STM Status Y
ENC Status Z
STM Status Z
ENC Status U
STM Status U
- [ ENC Control X
- [ STM Control X
- [ STM Velocity X
- [ ENC Control Y
- [ STM Control Y
- 1 STM Velocity Y
- [ ENC Control Z
- [ STM Control Z
- [ STM Velocity Z
- ENC Control U
- [ STM Control U

B STM Velocity U
I 23: ﬁfg‘i’“ﬁ%ﬁﬁ‘ﬁﬁ’ﬁﬁ S BURE

5.2.2 EtherCAT {RuEEZ8EstE

M P AR B B AE EtherCAT ERERITENL & REHRAVER EHE (ERREIE

5> PDO)  HERZEHEFAERTEL 7

* TxPDO: LUhIEAEHHIEGE (HILIEERRE) -

* RxPDO: S2IX4ATEVEHVER S B (BIAb B2 HARMILE) -
HERRBIEIG e R E - ME AR SR -

ECAT-2094SELA b S7 #7 VUfd iE B+

* Velocity control

* Position control

* Position interface compact
* Position interface

BRI BE s E—(EEEN I (8] 24) > BraHERY 2B 8 B ol s
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FIHERREUEYI (TXPDO » RxPDO ) = AIERFRHL - n[LUAMHSEEE"PDO Assignment

(0x1C12)"#1"PDO Assignment (0x1C13)"Fi 41| AV - # B ZL BNA r B 4a HERZ Y
?};@ﬁ o

j=l ‘ General | EtherCAT | DC | Process Data |Startup | CoE - Online | Diag Hlstoryl Onlmel
; Solution 'ECAT_2091S_EMPTY" (1 project)
4wl ECAT 20915_EMPTY Sync Manager. PDO List
> [l SYSTEM SM Size Type Fla. Index  Size  Name Flags SM SuU <
MOTION 0 128 MbxOut Ox1AD1 60  ENCStatusX F 3 0 [=
PLC 1 128 Mbxin 0x1A03 20 STM Status X F 3 0
SAFETY 2 64 Qutputs Ox1A04 80 STM Synchron Info DataX ~ F 0
[l C++ 5 32 Inputs Ox1AD5 20 POS Status CompactX F 0
a 1/0 Ox1A06 100 POS Status X F 0
4 T Devices Ox1A07 60 Pos Counter Status X F 0
4 = Device 3 (EtherCAT) e I F 0 -
+H
:Image PDO Assignment (0x1C12) PDO Content (0x1AD1)
% Image-Info
- . [w]0x1601 - Index Size  Offs Name Type Default (h. “
> & SyncUnits o e il
Iouts [#]01602 = |- 01 00 — =
- P [0x1603 (excluded by 0x1604) - 01 01 -
> QOutput:
& ;’ %u s ] 01604 (6000 01 02  Setencoderdone BIT
» M InfoData [C]0x1605 (excluded by 0x1604)  ~ 0x6000. 01 03  Setencoderzlatch-clear . BIT 2
+ Box 1 (ECAT-2094S)
&% Mappings Download [Piedeﬁned PDO Assignment: 'Velocity control' - ]
[¥]PDO Assignment Predefined PDO Asswnmem. none,
[71PDO Configuration Predefined PDO Ass\gnmant 'Position control'
Predefined PDO Assignment 'Positioning interface compact’
Predefined PDO Assignment 'Positioning interface’

& 24: Predefined PDO assignment #&175

1R BEEE TN 58 BE TR 7Y "Restart TwinCAT (Config Mode)" » jE#HY PDO Assignment |~
FRETETEEEE TS

TwinCAT | TwinSAFE PLC Team Data Tools Test 5S¢

. Activate Configuration

Restart TwinCAT System
Restart TwinCAT (Config Maode)
Reload Devices

Toggle Free Run State

ANORY - I+

B 25: &k PDO Assignment i H EE5TEXE] TwinCAT

5.2.3 ARG RSN E

"CoE online" 24 H Hh3H T A A E R ETEHIFARTRCE —RIVEENI S8 - 2
S 2 LDVHIE B FLY EtherCAT 1Y CANopen (CoE) #7717 - CoE fpsiyfEsL
ME(RTS EEAMEEREEIE Y (PDO) JEERIVESCHE - [RIIL > CoE EFHI2ENTFEHE
{EFEEA G - 1 RS E A 2= HRE R E T N R o
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HHEFHEANY Cok 2 8H

* IRIEESE%E (Index 8n00)

o DHERZERE (Index 8n10)

o WHERLZEDIAE (Index 8n12)

* POS % 7E (Index 8n20)

* POS IfHE (Index 8n21)

Hrp o "n"FRREZEFEFTO0 F] 3) -

RCERGE X K AT B RV EEH:

HBX 1. i A POS Setting X o IEERBHINE S | EEE2Z5 | B 8020 : 02 {13 "Velocity

max" °
| General | EtherCAT | DC | Process Data | Stan‘.up| CoE - Online |Diag Historyl 0n|ine|

[ Update List ] [ Auto Update Single Update || Show Offline Data

’ Advanced... ]

’ Addto Startup... ] Online Data Module OD (AcE Por): 0
Index MName Flags Value Unit
+-7330:0 Latch Qutputs U R
+- 5000:0 EMNC Settings X > 14«
+- 8010:0 STM Motor Settings X »18<
+- 8012:0 STM Features X > 66 <
- 8020:0 POS Settings X >7<

8020:01 Velocity min RW 0x00000000 (0)

58 3020:02 Velocity max RW 0x00002710 (10000)
8020:03 Acceleration pos RwW Ox03E8 (1000)
8020:04 Acceleration neg RwW 0=x03E8 (1000)
8020:05 Deceleration pos RwW 0=x03E8 (1000)
8020:06 Deceleration neg RwW Ox03ES (1000)
B8020:07 Emergency deceleration RW Ox0000 (0)

R 2: T AR RS ST EIRHTE - AREEE "OK" -
rSet Value Dialog ﬁw

Hex: Dx0007A120
Float: 7.00645923e-040

Binary: 20410700 4

Bit Size: @1 ©s ©15 @32 ©64 O

L& - = J

B 3 — HE{ERTh SR EENS - KB R Coky L2 BT
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| General | EtherCAT | DC | Process Data | Startup| CoE - Online | Diag History | Onlir

[ Update List ] [ Auto Update Single Update [ |Show Off
[ Advanced... ]
[ AddwoStaup.. |  Online Data Module OD (AcE Pori):
Index Name Flags Value
+-7330:0 Latch Outputs U >4<
+- 8000:0 ENC Settings X »14<
+-8010:0 STM Motor Setlings X >18<
+- 8012:0 STM Features X > 66 <
-1 8020:0 POS Settings X >7<
8020:01 Velocity min RW Ox00000000 (0)
8020:02 Velocity max RW 000074120 (500000)
8020:03 Acceleration pos RW 0x03E8 (1000)
8020:04 Acceleration neg RW 0Ox03ES (1000)
8020:05 Deceleration pos RW 0x03E8 (1000)
8020:06 Deceleration neg RW 0Ox03ES (1000)
8020:07 Emergency deceleration RW 0x0000 (0)

ZAERFEERE R WA OES(E AR 8 5£ -
Fra fHRE B EF 2 EOV AR BRI B EHEHIF 16 2 e E - SEENE TR
1% > BEIUG EERACT RS

53 { #Tir ¥

ILEE /4075 18 EtherCAT F2ZEFHINAE (File access over EtherCAT, FoE) 2K B #r ECAT-
20945(v2.0 BT hiCAR)HI#AG ©

FETWInCATHJCONFIGIEZC T - RHEA ARG B FyBootstrasp - SE{HIRREHAZ]
BOOT{% » {F "File Access over EtherCAT" & BE%E "Download" » ZA7& 58 EE
& "ECAT-2094S_v2.x.efw" » 3% NHEE LAFAAAHE TR HT -
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| (Jeneral | EtherCAT |DC |Process Diata |Startup |COE - Online | Cnline |

State Machine

l Tnit ] [Bootstrap ]
Current State: BOOT
l Pre-Cp ] l Safe-Cp ]
Requested State: BOOT
l Cp ] l Clear Error
DLL Btatns
Fort A: Carrier { Open
Fort B: Mo Carrier f Closed
We Carrier f Closed
Mo Carrier f Closed
File Access over EtherCAT
[ Dovrnload... ] [ Upload. .. ]
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6 fir Bi%flaE

L ES A ETH e E IR E - EEEhls g B #is S ERs i e E -
FEEFERINVR TR Z AT > DA E NIRRT (E A R e KRR S AR
HENACE IS -

6.1 % 4 & %3

&SP HE T Wi{ETHSEE ZEHY PDO assignment JAU:
* Positioning interface
* Positioning interface compact

THSLEZEAY PDO assignment &l S FL B e ARG (LS8 1 -

" Positioning interface "R R B T EE SR EF R RV FTA (L& 154 PDO » E(EAl
FEEREIBEMEGIEE A > RACES TIERIUEEZFHREIEH2E -

iE (E RN EIREIEAE S HEAE o > W H(F 24058818 o NS e fl/ N A
TREIEML G SRS B VR AAE > HIERL " Positioning interface compact "#H

R o B RS RUEEI S EE N & UG E B HEE . - 28 Cok BN - FHEE)
S8 CEE > IR > BEEESE ) AFRRE—WEMF » " Positioning interface
compact "JHAIE FEAFHYEESE -

N H AT SR VAR position interfacefERY VS EELE -

6.2 Positioning Interface

NHEAYREERE (8 26) FIRTE"Positioning interface B AT TAIZERER AL dy 1Y
P o BRI T By S I 2 BE BN R &2y - BLESBHRE
ARIETERL, -
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Start-up Start Positioning Execution Phase

Y

Set mation parameter:
“Velocity”

“Acceleration”
“Deceleration”

A

Choaose “Start type”
Set “Target position”|

“Digital input 1°
Set “Target position” “Digital input 2°

Change “Start type”

Y

Set
“Execute’=TRUE

-
-

Yes

“Busy"=TRUE?

[E| 26: position interface JifZHE]

HATIE
5B 1: PDO assighment
e "Process data" {255 H [N 3047 HY " Positioning interface"THEE - (NIt » FiA
WNELY PDO # HENELA > N EEHY PDO RIHHER] -
e
1. 75 4% ECAT-2094S HY"Process Data"f& % H -
2. (e =5 BE R R FE " Predefined PDO Assignment: "Position interface" o
3. BLEE"Reload 1/0 device "5 ¥} PDO assignment 283545 7E 05
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BBk 2:

ICP DAS

o0 ECAT_20015_EMPTY - Microsoft Visual Studio

e

"CoE-Online"f&

| General | EthercaT | DC

1 Build Debug TwinCAT TwinSAFE PLC Team Data Tools Test Scope Window Help
&R0 - - Z-UL ] B |Release = || TwinCAT RT (6] || |1abeiCmdPos - e
N @ W | <tocal- -t dr a0 awE 001688 s
Solution Exploser = § X B ECAT_2091S_EMPTY
yal Ganaral | EarcaT [DC | Pracass Dsta |Starsp | CoE - Onana | Ding History | Onima.
A Selution ECAT_20915_EMPTY (1 project) o I o S
ol ECAT_20915_EMPTY Syne Manager. POO List
il sYSTEM SM Sae Typs  Fia Wndex  Sge  Name Flags M su -
& MOTION o 128 MbocDut 1AM 60 ENC Status X F 3 o E
m PLC 1 128 Mbadn WIAD3 20 STM Status X F 3 o
& SAFETY 2 12 Ouputs 1A B0 STMSynchion info Data X F U
[~ I npus OeiAd5 20 POS Seatus CompactX F o
- z o x1AD6 100 POS Statlus X F 3 o
4 " Devicss 107 B0 Pos Countes Stas X F o
4 = Device 3 (EtherCAT) bttt L s S g Y
8
Image PO Assigamant {0x1C13) POO Canten (10T}
% Image-Info — ramn = ey
2 Synetinits Bt Z Wgex  Sze O Mame ype Defauith 2
Inputs i = o :: :0| - a
° :?‘:tgﬂ_‘ xt WEG00_ 01 02 Setencoderdone BIT
= e 416 =, | @#000. 01 03 Setencoderziaich-chear_  BIT T
 Box 1 (ECAT-20945) @ ;
3% Mappings Download L -
| PO Assignmen e
POO Canfiguatan s vze e
[Syme Unit Assignment.
@ 0Erors | 1\ OWarnings | (i) 0 Messages | Clear
Deseription File Line
&7 solution... & Error List

& = HySyncManager 2 fi1 3 #RHHY PDO assignment :

| Process Data | Startup | CoE- Online | Diag Historyl Online|

BB R
SRS T\, o

BRI (S 2 R PR (R R L

Page 37

[ Update List ] [ Auto Update Single Update || Show Offline Data

[ Advanced.. ]

[ AddtoStatup.. |  OnlineData Module OD (AcE Port): 0
Index Name Flags Value Unit
=-1C12:0 SyncManager 2 assignment »12<

1C120m Sublindex 001 RW 0x1601 (5633)
1C12:02 SubIndex 002 RW Ox1602 (5634)
1C12:03 Sublndex 003 RW 0x1606 (5638)
ciz:o4 Sublndex 004 RW 0x1611 (5643)
1C12:05 Subindex 005 RW 0x1612 (5650)
1C12:06 SubIndex 006 RW 0x1616 (5654)
1C12:07 Sublndex 007 RW 0x1621 (5665)
1C1z:08 Sublndex 008 RW 0x1622 (5666)
1C12:09 Subindex 009 RW 0x1626 (5670)
1C12:0A Subindex010 RW 0x1631 (5681)
1C12:0B Subindex 011 RW 0x1632 (5682)
iciz.oc Sublndex012 RW 0x1636 (5686)
=-1C13:0 SyncManager 3 assignment »12<
1C13:01 Sublndex 001 RW Ox1A07 (6657)
1C13:02 Sublndex 002 RW 0x1A03 (6659)
1C13:03 Sublndex 003 RW Ox1A06 (6662)
1C13:04 Sublndex 004 RW Ox1A11 (6673)
1C13:05 Sublndex 005 RW 0x1A13 (6675)
1C13:06 Sublndex 006 RW Ox1A16 (6678)
1C13:07 Sublndex 007 RW 0x1A21 (6659)
1C13:08 Sublndex 008 RW 0x1A23 (6691)
1C13:09 Sublndex 009 RW Ox1A26 (6694)
1C13:0A Sublndex 010 RW 0x1A31 (6705)
1C13:0B Sublndex 011 RW Ox1A33 (6707)
1C13:0C Sublndex 012 RW 0x1A36 (6710)

I\E':—‘vjj
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BT ARHY ©

S0 B AR AR B B BB L - HE AR E REERL R TR IE
bb o W15 BB 1F 90%MEHE BB NAETT » AlEi 90%HIZH C#sE - {2

& 0 BlE K AR W AHEE o BB R E A RAY 81%HYELE o 1E T0%IVEE R
™ B HERE] 70% 0 A2 RIE ] 50% A o

TR
IR FHEERCE R 1IASKE S > BEEIFEHIIE I - ECAT-2094S & TRl
S INAYENE - AE IR iR EE S E R s i

PO{EREFE AR BNHTER « B ER B BN A N EHILEE 0 ] 1500 mA <

M SHAVEALEZZ[mA]

1. 50 BERasE T o — HEEI TR (0x7n10:01 - Enable ) #7ELH >
R ME 2 AR E -

2. "Reduce run current" FY Boolean {E ¢ & £y true (0x7n10:03 - Reduced
torque ) 1% - EEZE" "Reduce run current"iigi ) ©

3. "Maximal hold current"35% € B 2R LB o — HARBBTIHT

(0x7n10:01 - Enable ) #¢ELA » R ERIZEREE -

4. "Reduce hold current"fy Boolean {EZ% & £y true (0x7n10:03 - Reduced
torque ) 1% - EHEZE"Reduce run current"iigi ) °

5. "Power on motor current”" (0x7n10 : 08) =/ IFHELBER EF N
BREh =S i s > DS (E 25 -

6. W15 EtherCAT &N T ETECE EtherCAT T IhAE i T B an-S 1R ECAT-
2094S {1t OP U E% & fIF OP #=t, » HI] ECAT-2094S jE#5E F"Safe motor
current" (0x7n10 @ 12) RE LI IF 20 EE -

Index MName Flags Value Unit

- 8010:0 STM Motor Settings X »18<
8010:01 Maximum run current RwW 0x02EE (750) ‘-
8010:02 Reduced run current RwW 0x0177 (375) —
8010:03 Maximum hold current RwW 0x02EE (750) -
8010:04 Reduced hold current RwW x0177 (375) -
3010:06 Mator fullsteps RwW 0x00Ca (200)
8010:07 Micro Steps RwW 256 (8)
8010:08 Power on motor current RwW 0x0177 (375) —
3010:09 Max Start Velocity RW 0x0064 (100)
801012 Safe motor current RwW 0x0177 (375)

BEE 3 WEFMEESIIEE R (8n10 1 07) - B EET S - BEETHE P
fR HIREVE /) » (B REE SO R AR A BT RS -

BB 4 SELRGAVETI SR RO BRI -
1. SCEEIAAE (BEfL - &R0 E) (0x8n10 : 09) -
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BB 5:

ICP DAS

2. WE RS EIE (B - 80 (0x8n20 © 01 F1 0x8n20 :
02) ° fx KZE[E "Velocity max"WE(RIEAEAT B T %LLFE%KK‘@ELEE
BNME © 8/ NRE " Velocity min"E R T Z24MVEARZEEE - WAESEE) A2
HRCER R T FER -

3. %5 "Acceleration unit" (0x8n20 : 08) EH"Acc-Dec parameter definition"

(0x8n20 : 09) . i Lo E ST 6.2.1 B 6.2.2 ZEE -

4. "Emergency deceleration" (0x8n20 : 07 ) jAEE ZR&E HEE FFHE o

T HUREEZ - (0x7n20 : 02 - Emergency stop ) ©

Index MName Flags Value
-~ 8010:0 STM Motor Settings X >18 <
8010:01 Maximum run current RwW 0x02EE (750)
8010:02 Reduced run current RwW 00177 (375)
8010:03 Maximum hold current RwW 0x02EE (750)
8010:04 Reduced hold current RwW 00177 (375)
8010:06 Motor fullsteps RW Ox00C3S (200)
8010:07 Micro Steps RwW 256 (8)
8010:08 Power on motor current RwW 0x0177 (375)
8010:09 Max Start Velocity RwW 00064 (100) -+
8010:12 Safe motor current RwW 0x0177 (375)
+- 8012:0 STM Features X > 66 <
-~ 8020:0 POS Settings X =7
8020:01 Velocity min RW Ox00000000 (0) +—
8020:02 Velocity max RW 000002710 (10000) #—
8020:03 Acceleration pos RwW Ox03E8 (1000)
8020:04 Acceleration neg RwW 0x03E8 (1000)
8020:05 Deceleration pos RwW Ox03E8 (1000)
8020:06 Deceleration neg RwW 0x03E8 (1000)
8020:07 Emergency deceleration RwW 00000 (0) +——
B TR -
4 [ STM Control X
E- Enable
E- Reset

E- Reduce torque

B Digital outputl
4 [ POS Control X

E- Execute

E- Emergency stop

&~ Target position

B Velocity

& Start type

& Acceleration

E- Deceleration

1. BZF] Enable (0x7n10:01) -

2. BE EEI 2 IR R HAEEEE (
(8 -
i SE B (B PPE) -

W HD MEEE

&
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ii. 3'E "Acceleration" i "Deceleration" #{{H - i= Wil <8111y B8 A7 B FH
7EH SDO %5481 " Acceleration unit" (0x8n20:08) Eil "Acc-Dec parameter
definition" (0x8n20:09) Jf7E » ERM{E N —&ifY 6.2.1 B16.2.2 -

iii. "Starttype" (0x7n20 : 22) il HAR( B2 A B2 S e H L
B o AN IR EREN A S EUE & ] DA IR AT A THY E B A
Lo

1 iiksd A
ABSOLUTE 0x0001 B ERIM ESEE B E - (TR
RN E R ER BB 2 YRR 2R
RELATIVE 0x0002 FHEEI B NNE ERifE
ENDLESS_PLUS 0x0003 TEIE B [ R IRAY A 8
ENDLESS_MINUS 0x0004 TR T 1A d SRR )
ADDITIVE 0x0006 e EHI L BRI F e i B IR E
EE

R (E S R SE AR RELATIVER
ADDITIVESAUZ IR - ARSI T - A
W EFREAA AL B EHY - SR A & i 8)
FIEEILE -
WERAEIT E—(Ear IR S A stan (PIanf
R T2 AIERERERE - BT
RELATIVESH AR (5 A & AR AL B F Rfda ir
& > {HADDITIVERFARH i fie e — (B H AL
fERittialr & -

IS EEEADDITIVERHAL - F 5 o] DASE P A A& HY
AL EATEE {1 HEE L E - Kt > 40
RegA g > AT EI R -

ABSOLUTE_CHANGE | 0x1001 AN EE AIELE TR ey HAR L
EERREE e B

RELATIVE_CHANGE | 0x1002 I TBEE < ey B AR BB RS S R
frE (ShpathfE SRRV E I EE)

Py

HF BRI - SR eI TR S A IR
% - SEHUE AL E R EhHE - EHEE
ECAREERHIMLE - Wit - WERIEE
fr EMEE RIS e AHES -

ADDITIVE_CHANGE | 0x1006 FEA T By < SR B AR A0 H AR B E R AR
rE (phia (ER RN HIRE)

1% 9: Start type T

iv. 3% EALE (HAL - ) o HEEALE o] DURHHE IRk EaE i
B o SRV R "Start type" VR EARIAIE ©
3. ‘B "Execute" SR F E By true ZRELHZEFIFIT (0x7n20 : 01) -
4. WRATHEFARIELA T emergency stop (0x7n20 : 02) » HILMERF
"Emergency stop" & E 5 E By false - A HEFTT N —{E < 2 Hik
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njL—=

"Execute"E% 7E[0| false
5. PR - WIREFEEIEFE RIS A TR (AEN ~ EtherCAT JBEHACRL ~ T hRE
TEuETE OP 3% E fIF OP (5% ) » R IEERIHAE (0x6n10 : 04
Error) o B T EMIERE > "Reset"E B 0MEEA (0x7n10 : 02 - Reset)
G 4ERF— AN -

g 1:
EEELA=RENETI =

Time POS Control Outputs POS Status Inputs HREE[

t1 Execute = 1 Busy =1 T EE S
Target position = 250000 Accelerate =1 o BHMGEITITEIGT S
Velocity = 10000 Deceleration =0 " SR
Start type = 0x0001 In-Target =0

Acceleration = 1000
Deceleration = 1000

02 Busy =1 o EF|HEHE
Accelerate =0
Deceleration =0
In-Target =0
t3 Target position = 220000 Busy =1 o HEHPSE HENE - HE
Velocity = 8000 Accelerate =0 B ARE Je E
Start type = 0x1001 Deceleration =1
Acceleration = 500 In-Target =0
Deceleration = 500
t4 Busy =1 o EEFHTHY HAERE

Accelerate =0
Deceleration =0

In-Target =0

t5 Busy =1 o BHMRIRGENSE: - HEIH R
Accelerate =0 =
Deceleration =1
In-Target =0

T6 Execute = 0 Busy =0 o ZFEH f‘fﬁ[%
Accelerate =0 * & Execute 3¢ £ false
Deceleration =0
In-Target =1

= 10: EEHBEEEVE
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l Busy

; 5 § 5 Acceleration
|_| | Deceleration
In-Target
250000‘ L ..................................................
220000
Bositi
0 osition
10000 J—
2000
Velocity

o

13 t4

6

time
] 27: &) 5 5 AL B A A S B E
Hap 2:
FEEH B VBN RESEE L
Time POS Control Outputs POS Status Inputs =7EH
t1 Execute = 1 Busy =1 o EEFHSH:
Target position = 300000 Accelerate =1 - Relative position =
Velocity = 11000 Deceleration =0 300000
Start type = 0x0002 In-Target =0 - BRI (0x8n20:08) F
Acceleration = 1000 (0x8n20:09) F B N#EEE
Deceleration = 1000 BE {7 ERUE Y
o FEiE 3 Execute' By A (FALSE
--> TRUE) ABH A T 2B an <
= fnERPEEE
©2 Busy =1 o FEE|HERE
Accelerate =0
Deceleration =0
In-Target =0
t3 Target position = 50000 Busy =1 o HEPEFMHEAIE - Y
Velocity = 7000 Accelerate =0 BN S L e
Start type = 0x1002 Deceleration =1
Acceleration = 500 In-Target =0
Deceleration = 500
t4 Busy =1 o FEEHH HAEEE
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Time POS Control Outputs POS Status Inputs =HH
Accelerate =0
Deceleration =0
In-Target =0
t5 Target position = 30000 Busy =1 HEh RS ARSI ER R
Start type = 0x0000 Accelerate =0 o & 'Start type's% B 5 0
Deceleration =0 o X EHAVAE SRS BN IR (Target
In-Target =0 position)
t6 Start type = 0x1002 Busy =1 o £ T—{F EtherCAT JEHEF »
Accelerate =0 Y'Start type's5 B 6] 0x1002
Deceleration =0
In-Target =0 ¥4'Start type's% & 0| 0x1002
& - MHEEEERIA IR E Rz
% °
RIS AR TR - AT E
TR EERE -
— HEEE T HHIEERE('Start
type'=0; 'Start type'=0x1002) - &
ZERHERR LR B ALE -
t7 Busy =1 o PRlGEGRPEE: 2 AR E
Accelerate =0
Deceleration =1
In-Target =0
t8 Execute =0 Busy =0 o EFHEMNE
Accelerate =0 e  }& Execute %'E By false
Deceleration =0
In-Target =1
FHE 11 EF B EARBALE - EE TR
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Busy

| | Acceleration
[1 || Deceleration

In-Target
340000-F- of
320000 | 4 3
310000 |......8}.....2¥
300000 |-
270000 }.-
0 Position
11000
7000
‘\\\\\ Velocity
1 13 t4 taté t7 18 1hne
] 28: 3] - 8 T AR i B A Bl A S B T E
6.2.1 RN B
DRSS /R B 75 77228 PDO (8n20:08) 3% E » HE(IZEL
P EgIEN
7€ Vmin F| Vmax B2 FE IS [Z 0] 0
7% Vmin % Vtarget FY TR IR [ FD] 1
NI R [128* (20 /701 2] 2
i€ Veurrent £ Vtarget HYfIZEEHFH [ZF)] 3
% 12 :DTOS14EN02 {4
B LB Y E FARFE T M s R4 F A -
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6.2.1.1 {& Vmin Z| Vmax BYIIZERFE]

DR TS /R S 6 [ HH "Velocity min" (0x8n20:01) Eil "Velocity max" (0x8n20:02)HY %
S8 ([& 29)3 1 7E - "Acceleration" (0x7n20:23) Eii"Deceleration" (0x7n20:24):83%
TEE N "Velocity min" (0x8n20:01) FI|"Velocity max" (0x8n20:02) 8112 B e 2R i )
[ZFD] -

>

Velocity

. 7 1)
Vi (0x8n20.05) a ®
3 '

V, @,’ 3)
vV, @ ,/l @

V, ,,' 7 -
Vin (0x8n20:01) 7 4

Ta T T Time [:131
<5 «Acc <« 255,

_Acceleration Acceleration Deceleration

<
< »> < Ll

B 29: T By - 2 Vmin 5] Vmax B TR R I EEEDT”

D2

TEE T Vo fZRE]H 2 V2 (0x7n20:21):
- £ "Acceleration" (0x7n20:23) 2 E B EHEV min (0x8n20:01) I E V max
(0x8n20:02)HY 2RI [ZFD] -
- Tac EEHIVL BIHAZ VLAVE R [ZR0] -
u Tace= |V2— V1|/ACC
with:
Acc =(Vmax— Vnin)/(Acceleration (0x7n20:23))
- Toecstop: ARENE [E(Vy B Vi) W EFEREE] [ZF)] -
. TDecStop = (V2_ Vmin)/DeC
with:
Dec =(Vmax— Vnin)/(Deceleration (0x7n20:24))

@@

TEE T Vo IR HAEE Vs (0x7n20:21):

- £ "Acceleration" (0x7n20:23) 2 E B EHEV min (0x8n20:01) I E V max
(0x8n20:02) Y fZREF[E [ZFD]

- Tac: EEHIV, B HE VIVEFEEE [ZF)].
u Tace= (V3— Vg)/ACC
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with:
Acc =(Vmax— Vnin)/Z(Acceleration (0x7n20:23))
- TDecStop: 5)3215_EZ£U{$JL(V3 %U len)E]/\jEB%‘EE%:‘FEﬁ [%*Q[\] °
. TDecStop = (V3_ Vmin)/DeC
with:
Dec =(Vnax— Vnin)/(Deceleration (0x7n20:24))

®—-®

EE N Vs BERFE]HAE V4 (0x7n20:21):
FRIEJeHEAER] » 287" Acceleration" (0x7n20:23) (type 0)E"Deceleration"
(0x7n20:24) (type 1)K 7E HRFERIEAEY max [ERE] Vmin VIR [Z D] -
- Toec: EEFTERIEV s BZREHT B AR E VL I E IR [Z D] -
" Tpec= |V3— V4|/D€C
with:
- Type0: Dec =(Vmax— Vnin)/(Acceleration (0x7n20:23))
- Type1: Dec =(Vmax— Vmin)/(Deceleration (0x7n20:24))
- TDecStop: 5)3215_EZ£U{$JL(V4 %U len)E]/\jEB%‘EE%:‘FEﬁ [%*Q[\] °
. TDecStop = |V4_ VminI/DeC
with:
Dec =(Vmax— Vnin)/(Deceleration (0x7n20:24))

6.2.1.2 1% Vmin F Vtarget BRI

TR /R FEAF FE He "Velocity min" (0x8n20:01) B HARERE (0x7n20:21)HUER B2
ARATE > 4lE 30 Fos o

HRh:

- BN EINY o S A AR AT - (R B RV N2 S o] e A2 5 i
o o (EREENHG R R S (B S R BB - TTRE S8 A= s f B -

- %" Execute"® » E577) 5 14" Velocity" ~ "Acceleration"F1"Deceleration"£:84 -
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VeIocityA

Vinax (0x8n20:02) A N7
v, @ N
V1 ®
V. ‘ @
3 7 ~
Viin (0x8n20:01) ‘
>
Tace « Toee Time [ms]
Acceleration _ Deceleration
—> <

BEf 30: NEEEELY - "F€ Vmin B Vtarget B RERF R [ZERD]"

D2

EE T Vo IIERE]HAE V, (0x7n20:21):
- "Acceleration" (0x7n20:23): {Vmin 2 Vo AYNNZEREE] [ZFD] -
- Tac: EERIVL B HE VLIVEPREFRE [ZP)] -
u Tace= IVZ_ V]_I/ACC
with:
Acc =|V2- Vninl/(Acceleration (0x7n20:23))
- TDecStop: 5@2%?”@&("%" ?U Eﬁlji\‘ I'Vminll)é/\j%ﬁ%‘éﬂ%]aaﬁ [%*l/[\] °
. TDecStop = IVZ_ VlI/DeC
with:
Dec =|V2- Vninl/(Deceleration (0x7n20:24))

OO

TEE N Vo BERF]HAE Vs (0x7n20:21):
FRAERGEEART » 228" Acceleration” (0x7n20:23) (type 0)=k"Deceleration"
(0x7n20:24) (type 1)1 7E RFZRETEV s [FRAKE] Vimin HYIF A [ZEFD] -
- Toec: PEERTREV, BEEEH HIEEHE V1 B [ZM] -
. TDec= IVZ_ V3|/DeC
with:
- Type0: Dec =(V3- Vnin)/(Acceleration (0x7n20:23))
- Type1: Dec =(V3- Vpin)/(Deceleration (0x7n20:24))
- TDecStop: /@Z%?M'%JL(V3 ZEU len)E@%B%‘SE%‘FEﬁ [%*l/[\] °
- TDecStop = IV3_ VminI/DeC
with:
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Dec =(V3- Vpin)/(Deceleration (0x7n20:24))

R

WS B AZRRE V3T Viin > A DecIZRE R B B—E R/ NTEF -
EEERRAYEGRIER o R o & EIERE VT VoS » RS
FL B E

6.2.1.3 HEEE [128* 845D 7

F B Acceleration(0x7n20:23)f1Deceleration(0x7n20:24) & 8y B 13225 B N 2R /5 2= (&
31) - W{ES SIS By [128* 5 /R0

>

Velocity ’ \ Deceleration

(0x7n20:24)

Acceleration

a— | (0x7n20:23)

ol o, _\ @

’
v | @ N, ®
Y , ‘
4 ¢ 7 A
Tace  Taee . Tpec,. ' Time [ms]

B 31: fIREALY - " R [128* 505 /F7]"

D2

EET "Va" HIZRE HAE"V," (0x7n20:21):

- Acceleration (0x7n20:23): {/£"V1"FI H A"V, "B IR [128*f82t/F)°] -
- Tacc=|V2-Vi]/(Acceleration(0x7n20:23) *128)

- Tpecstop =|V2|/(Deceleration(0x7n20:24) *128)

OBl

EE T "V, " INZEFNHR"Vs" (0x7n20:21):

- Acceleration (0x7n20:23): {/"V,"FI| H A"V "B IR [128*f82t/F)°] -
- Tacc=|V3-V2|/(Acceleration(0x7n20:23) *128)

- Tpecstop =|Vz|/(Deceleration(0x7n20:24) *128)
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TE&E T "Vs" JBERE]"V," (0x7n20:21):

- Deceleration (0x7n20:24): #£"V3"ZI"V "B JERE [128* 45 /704
- Tacc=(V3- Vz)/(Acceleration(0x7n20:23) *128)

- Tpecstop =|Va|/(Deceleration(0x7n20:24) *128)

6.2.1.4 §¢ Vcurrent E| Vtarget B0 ERAFR

AT » 228" Acceleration" (0x7n20:23) Eii"Deceleration" (0x7n20:24)Z% & [12E

B R E H AR "Velocity" (0x7n20:21)AYEFFE [ZEFD] o fI2R/ RS S FBES HUR
X" Acceleration" (0x7n20:23) ~ "Deceleration" (0x7n20:24) &1 Fij 2L S AHT H A=

"Velocity" (0x7n20:21)dY#E[E 7 » 1 32 Fi o FEONZREA A7 (% o] B o
"Acceleration-->Start phase & Deceleration-->Stop Phase"(¥ 13)—#E{E -

VeIocityA
5
" @ ®
@ 1
V, C
v a
1
V., (0x8n20:01) @
Tace Tace Jaeg « TDec Time [ms]
Acceleration  Acceleration Accglergtion Deceleration

& 32: ANZEEEAL - " FE Veurrent ] Vtarget YIRS [ZEFP]"

O+
/M'_L’—F VCurrent j][[i_?lﬁ;ﬁ‘ﬂ/j E VTarget (0X7n20)
- 28{"Acceleration" (0x7n20:23) TR BNHHITEV current NTZRENV rarget YHFIEI T ace [Z2
D] -
- TAcc:
- Tace= IVTarget_ Veurrent | /ACC
= UIER"Acceleration"ERFE(H - AINNZRIREEREE & T 2R B H AR E 1Y A2 0H
MEEE -
- TDecStop:
- Tpecstop = IVTarget_ Vmin | /ACC
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@+

ﬁé%?%}gvmrrentiﬁﬁgu%ﬁé@ E %?ﬂ%gvhrget (0X7n20):

- MR SR IIEEAL 0(F% 13) - AILRF A2 "Acceleration” (0x7n20:23) F
AR EHTHY H AR -

- "Acceleration" (0x7n20:23) = /£ Vcurrent £!] Vrarget (0x7n20) B BT[] [ZF)]

- TAcc:
- Tace= |V4— V3|/ACC

- TDecStop:
. TDecStop = |V4_ Vmin I/ACC

®—+®

TEE T HEV currentJZR E]"Velocity min" (0x8n20:01) Vmin:

- 5% "Deceleration" (0x7n20:24)F2 ALV current S ER EV min (0x8Nn20:01) HYHF FE T pec
[ZF] -

- TDec:

- Toec= (Va- Vnmin)/Dec

6.2.2 JIZRREE /R ER AR

R T A5 BT TP A2 - A% 13 EH T
RS -

B4 BE
Acceleration-->Start phase & Deceleration-->Stop Phase 0
Acceleration-->Acceleration & Deceleration--> Deceleration 1

% 13: DTO815ENOL #3{4

FUA 1 FTWERNENRIRGETE > NIELsRZER(E (6 AT 0 DIRE N ECAT-2094S HEZ
JERRF[H] -

N EEGR AR R R 1

6.2.2.1 Start-Stop Phase Type
AR (0x7n20 : 23) FBE AR INRFEE: (1->2 2 5->6) » [fiJEEE (0x7n20 : 24)
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ERTERERENE (P& (3->4 > 7->8) » FHERE JT[A)I} > ECAT-2094S jRf 5 i ATk
A (0x7n20 @ 24) ERKEREIFE L > MEEEHIIZE (0x7n20 @ 23) {EAIZEH
Hy E AR

Velocity

Vi (0X8020:02)

(0x8020:01)
max start (0X8010:09)

(®

®

Time [ms]
>

0

V,

V,

Vmax start (0x8010:09)
Viin (0x8020:01)

V. (0X8020:02)

& 33: start-stop P& BRHYNZR- BT

e B AU R > RS (0x7n20 © 23) {HRFAE

iRk R SR A

(&l 34) -

EFH HE

R R 4R

Vs, (0x8020:02)

Vinax start (0X8010:09)

Velocity

®

0)

>

Time [ms]

[ 34: 7£ Start-Stop & T EE P B ERE

LUl 225 1E] 34 -

- IERRE (0x7n20 23) [EEE TR A2

4) &%

- R (0x7n20 24) [EREFEIEREEE (7->8) AYEER

ICP DAS
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6.2.2.2 Standard Acceleration/Deceleration

//\/\:-E’

Ittf‘? [ acceleration (0x7n20 : 23) SXEIRLTEFRFSEAENNHNY o & BEMREE IR
RENNZRE HAEZR S AN E RSB 2R ST » FLE SIS - deceleration (0x7n20 :
24) CEFTERGRARIVRRE o MG TS R R E F B B E - L

R 5 AV /R 33 BT ©

Velocity
V., (0x8020:02)
@ ®
(®) 7
0
-_— 4 (5
V, oy ctart (0X8010:09) (8)
0 >
Time [ms]

[& 35: T "standard acceleration-deceleration" &=, |~ A 3B 8l ch e e 2

&l 35 #U~ T E B ICA S EIE] H AL B - AN SRS IREER 4R
- acceleration (0x7n20 : 23) {HXENZEEREE (1->2 0 5->6) °
- deceleration (0x7n20 : 24) {HEREREEEREE (3->4>7->8) ¢

HZREE A7 "Veurrent to Vtarget" R 72 HE NZRHAAY -

6.3 Positioning Interface Compact

DU #ILAE "Positioning interface compact"fa{ N {71 T B S HYEFE -
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Start-up Start Positioning Execution Phase

Y
Set
“Target position”
Dynamic Set o VRB?ﬂ“tr_
“Target position” . P Digital inp
Sﬁame? “Target position’ “Digital input 2”
Y
Set -
Execute’=TRUE hn
Yes
L
“Busy=TRUE?
No

I8l 36: "Positioning interface compact” &% EF5

HERE

5B 1: PDO assighment
1E£"Process data"fZ%; H [Ny predefined PDO assignment 75845 71 Hri5E 1

"Positioning interface compact"IHAE o iEHHH TwinCAT EEIEHFTA L ER
PDO Wi ZE A 22T PDO -
2R

1. 75E3¥ ECAT-2094S HY"Process data"tZ5; 5 -

2. £ N hI=C5E B 7554 Predefined PDO Assignment: "Position interface

compact"" °
3. BL#E"Reload I/O device"$§# 1 PDO assignment Z£35457¢15 -
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ICP DAS

£ -5 | 2
inAMENE ®".

=8 ECAT_20945_EMPTY - Microsoft Visual Studic.
it View Project Build Debug TwinCAT TwinSAFE PLC Tesm Data

<local>

L R CRESE e B

]

¥ | Release

Solution Explorer
e ]
A Sotution ECAT_20845_EMP
4 Gl ECAT_20945_EMPTY
il sysTEM
& motion
[ T
[ SAFETY
[
« @yo

2 "% Dewices

5% image

=% image-inta

2 SyncUnits
Inputs

W Owtputs

@ InfoData

&% Mappings

T (L project)

« B Device 3 {EtherCAT)

w Box 1 (ECAT-20945)

-3 X

ECAT 20945 EMPTY 3

Tools Test Scope Window Help
- [ TWInCAT RT (e64)

- 18| abeiCmapos il e
1 adadaeEd | ans |00 iGEH

Gonorol | EmosCAT | D Process Dsts [ Startp | Cok~Onie | Ding Fisary | Onina]

Syne Manager
SM Sie Type Fla
[
1128 Mbdn
2 m O
340 pus

POO Assignment (Bx1C12)
1601
At

e 1605

POO List.
Index  Sme  Mame Flags M su e
1M1 BB ENG StalusX E 3 ] g
BIA3 20 STMSuusX F 3 (] &
Bx1A04 80 STMSynchioninfoDataX  F ] 2
DA 20 PO Status CompactX F 3 ]
U1ADE 100 POS Slals X F ]
AT D Pos Counter Status X F o
BAGE 100 Latch et X F ]
POO Content (x1ADT)
Index  Sme Ofs  Name Type Dietauit fh
o1 o0 =
L [
MwE0on__ N1 n2

St anendiar fons BIT

‘ v
Dewniad Ca\] 00 f I
| P00 Assignment
g [Load POD inko om device
OO Congation -
[Syme Uné Assigemant
Name Online Type Size  »Ad. InfO.. User. Linked to
* Set encoder ... 0 BIT 01 392 Input 0
* Sat encoder ... 0 B 01 393 Input O
* Counter und... o BIT 01 394 Input O
I T

" CoE-Online "fZ % H HfYSyncManager 2 F1 3 8715 T ¥#HY PDO

assignment :

| General | EtherCAT

[bc

[Process ta Siup CoE O

[ Update List ] [ Auto Update Single Update [| Show Offline C
[ Advanced... ]
[ AddioStarup. |  OnlineData Module OD (AcE Port: 0
Index MName Flags Value
--1C12:0 SyncManager 2 assignment »12<
1C12:01  Sublndex 001 RwW Ox1601 (5633)
1C12:02  Sublindex 002 RW 0x1602 (5634)
1C12:03  Sublndex 003 RwW x1605 (5637)
1C12:04  Sublindex 004 RwW Ox1611 (5649)
1C12:05  Sublndex 005 RwW 0x1612 (5650)
1C12:06  Sublndex 006 RwW Ox1615 (5653)
1C12:07  Sublndex 007 RwW 0x1621 (5665)
1C12:08  Subindex 008 RwW 0x1622 (5666)
1C12:09  Sublndex 009 RwW x1625 (5669)
1C12:0A  Sublndex010 RwW x1631 (5681)
1C12:0B8  Sublndex011 RwW 0x1632 (5682)
1C120C  Sublndex012 RwW 0x1635 (5685)
1C12:0D0  Sublndex013 RwW -
1C120E  Subindex014 RwW -
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HER 2:
B 3:

B 4.

ICP DAS

Index

--1C13:0
1C13:0
1C13:02
1C13.03
1C13:04
1C13.05
1C13:06
1C13.07
1C13:.08
1C13:.09
1C13:0A
1C13.0B
1C13.0C
1C13:.0D
1C13:.0E

Name

Flags

SyncManager 3 assignment

Sublndex 001
Sublndex 002
Sublndex 003
Sublndex 004
Sublndex 005
Sublndex 006
Sublndex 007
Sublndex 008
Subindex 009
Sublndex 010
Subindex 011
Sublndex 012
Subindex 013
Sublndex 014

RW
RwW
RW
RwW
RW
RwW
RW
RwW
RW
RwW
RW
RW
RW
RW

Value

»12<

Ox1A01 (6657)
Ox1A03 (6659)
Dx1A05 (6661)
Ox1A11 (6673)
Ox1A13 (6675)
Ox1A15 (6677)
Ox1A21 (6659)
Ox1A23 (6691)
Ox1A25 (6693)
Ox1A31 (6705)
Ox1A33 (6707)
Ox1A35 (6709)

=% oE B EAH (2 L "Positioning interface" » 6.2 ZEEfAVER 2) -
R ERHEE SRR (8n10 ¢ 07) » ERUra el i o B2 E T H
fe HIRENEE /)N o
e BN L R~ B KIIERESE -

1. PV/EFRIE"Positioning interface" &5t B 30 5% & ik

4) -

JEE(5F R 6.2 HYP B

2. 3% E"Acceleration unit" (0x8n20 : 08) F{1"Acc-Dec parameter definition"
(0x8n20 : 09) > W5 6.2.1 1 6.2.2 EEE[FIL -
3. B ENEE S EE - EL B {7 H"Acceleration unit" (0x8n20 : 08) JAE °
IER T RIEVEMER VR HEE
i. Acceleration pos (0x8n20:03): [F#&# 5 o] Y IZRE °
ii. Acceleration neg (0x8n20:04): iz 88 75 o] A JIZEE °
iii. Deceleration pos (0x8n20:05): 1F#E /5 [a] YRR -
iv. Deceleration neg (0x8n20:06): 7 88 75 [o] Y 2R & ©
4. "Emergency deceleration" T " {E S HEIE R B & TRUE (0x7n20 : 02 -
Emergency stop ) 1% B LR AE (| -
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Index Mame

-~ 8010:0 STM Motor Settings X
s010:01 Maximum run current
8010:02 Reduced run current
8010:03 Maximum hold current
5010:04 Reduced hold current
8010:06 Motor fullsteps
8010:07 Micro Steps
8010:08 Power on motor current
B8010:09 Max Start Velocity
8010:12 Safe motor current

+-8012:0 STM Features X

- 8020:0 POS Settings X
8020:01 Velocity min
8020:02 Velocity max
8020:03 Acceleration pos
8020:04 Acceleration neg
8020:05 Deceleration pos
8020:06 Deceleration neg
8020:07 Emergency deceleration

Flags

Rw
RW
RW
RW
RW
RW

RW
RW

RW
RW
RW
RW
RW
RW
RW

Value

=18«
0x02EE (750)
Ox0177 (375)
0x02EE (750)
Ox0177 (375)
0x00CS (200)
256 (8)
0x0177 (375)
Ox0064 (100)
0x0177 (375)
> 66 <

7 <
Ox00000000 (0) -—
0x00002710 (10000) 4——
Ox03E8 (1000) —
0x03ES (1000) -+
Ox03E8 (1000) +——
0x03ES (1000) +—
Ox0000 (0) -+—

SPBR 5: "Start type" (0x8n21 : 01) TR HE(IEEH U BEEREHUE - 5
gh > PRI DINEE BREEN B S ] DI EE h s o 5520348 9: Start

type FEF | R IFHENSEUE -

| General | EtherCAT | DC

| Process Data | Startup | CoE - Online | Diag Historyl Online|

’ Update List l [ Auto Update Single Update [ | Show Offline Data
[ Advanced... l
[ AddtoStamup.. |  Online Data Module OD (AcE Port) 0
Index MName Flags Value Unit
-1~ 8021:0 POS Features X >1<
8021:01 Starttype RW Relative (2)
.7 /s .
HBR 6: BT
4 [ STM Control X
E- Enable
E- Reset

E- Reduce torgque
E- Digital outputl
4 [ POS Control Compact X
E- Execute
E- Emergency stop
E- Target position

1. B "Enable" (0x7n10:01)}EE -

2. i EHRIE (B &) (0x7n20 @ 11) - HIR B HEEH "Start

type" (0x8n21 : 01) JEAI RNES o

3. FEuEEF "Execute " S E R E By true ZREXENEBNEIT (0x7n20 1 01) °
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4. RAEFT R EAERUH T8 (0x7n20 1 02) - AILUVERE

"Emergency stop" &
"Execute" %18y false °

=t

EENEYA

B 5y false > I AT N —(Ean< Z ATk

5. 853 ¢ IRAETTRUBRE a4 803 (AEZN ~ EtherCAT HEEHICHL ~ Uk

FBHErERE OP LB R IE OP fE=05E ) »
04 Error) » By T iEFREZIEAE
Reset ) —{[E#EHARFE] -

6.4 Position Control

GRUH

SHEAE (0x6n10 ¢
"Reset"&# 5= )\EELAH (0x7n10 : 02 -

AR NE RS A TR EAE B B P S 2 — (R HsE T BRI & > AR BE R E
PERITAR o SRR AR AR B R LERORHYE - DAERBEh &S £ 8 IR
SERIFEIZERTY HIRALE - ST - AR T B BRI S r e

&R -

Start-up

Start Positioning

No

“Ready to enable”
=TRUE?

Y

Set
“Target position”

“Busy=TRUE?

Execution Phase

issetas
£8n12:32 and 0x8n12:3

Set
“Target position”
—= absolute position

“Digital input 1”
“Digital input 2"

Yes

Read

8 37: fir EEHEAH BB TER

ICP DAS

Page 57

ECAT-2094S User Manual

Version 1.3.2



FR R

5B 1: PDO assighment
1F"Process data"t2%; H T Viii5E$E predefined PDO assignment "Positioning
control"LjEE » AL - FTA L ZEHY PDO & HEEH » M-~ 2AZEHY PDO RIJfH
f=H -
2R
1. 75E4% ECAT-2094S HY"Process Data"fZ 4 5 -
2. £ Fhr 35 B th 35k Predefined PDO Assignment: "Position control"" °
3. Bh#E2"Reload 1/0 device"{# ##/EF PDO assignment 3% 3£ 4515

o8 ECAT_20945_EMPTY - Microsaft Visual Studio e
pr~ Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Data Tools Test Scope Window Help
EEge B N BE R - =l = CL0 B |Retease - || TwinCAT RT (54 - | |1abelCmadPos Co . i |
ie A2 < @@= | <o -J< Aragduapass|ass|on g8
Salution Explorer Rl ECAT 20945 EMPTY % L]
: T - 3
. Gengral | EorGAT [ DG | Process Data | Siarup | GoE - Online | Ding History | Gniino ]
A Solution ECAT_ 20845 EMPTY (1 project) —_‘-
+ [l ECAT_20945_EMPTY Syne Manager POO List %
Ml SYSTEM SM Siw  Type Fla. Index ke Nome Flags M sU A
i moTion 0128 Mbaul GIAD ED ENC Stabis X ( 3 ] g
M rc 1128 Mbdn OIAD3 20 STMSmwsX F 3 0 =
1 SAFETY 2 64 Oupuls U144 B0 STMSynchioninfoDataX  F 0 =
B Cee kR nputs WA 20 POS Status Compact X F 0
« Hyo BIA 100 POS Stals X F (]
o os 00 iwnsemax 0
« S Device 3 (E
.D.c:lcci EtherCAT) WIAR 20 InputSignalX F 0
et BAAT] 60 ENCSEusY E E
Image-Infa
2 synclnits POG Assignment (r1G12) PO Content (et AT}
Inputs ¥ 1601 Index Sge  Ofs  Name Type Dataut b
W Owtputs o] e 1602 E it ot 00 oy =
@ nfoData 71503 PR
w Box 1 (ECAT-20945) w1604 (achided by Da16L bE00.. 01 02 St entoder dong BIT
&% Mappings %1605 (o by 160 MEDO0. 01 03 Setencodarzimehelamr.  BIT
1606 (enchded by DaTHL. MO0 01 n4 T RIT
1607 ) v
Dewnload D0 Assignmant P |
7| PO Assignment T Ty Sy
POO Conbigueation s
[Byne Lind Assigement .
: - Error List
53 salution Explo... LU S
Ready

"CoE-Online"f&4 & 111y SyncManager 2 ¥ 3 #i7x 1 ¥ PDO assignment:
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| General | EtherCAT | DC | Process Data | Stan‘.up| CoE - Online |Diag Historyl Onlinel

l Update List ] [ Auto Update Single Update [ | Show Offline [
[ Advanced... l
[  AddioStamup. |  OnlineData Module OD (AoE Pori) 0
Index MName Flags Value
- 1C12:0 SyncManager 2 assignment >12<
1c12:01 Sublndex 001 RW 01601 (5633)
1C12:02 Sublndex 002 RW 0x1602 (5634)
1C12:03 Sublndex 003 RW x1603 (5635)
1C12:04 Sublndex 004 RW Ox1611 (5649)
1C12:05 Sublndex 005 RW (1612 (5650)
1C12:06 Sublndex 006 RW 0x1613 (5651)
1C12:07 Sublndex 007 RW 01621 (5665)
1C12:08 Sublndex 008 RW 0x1622 (5666)
1C12:09 Sublndex 009 RW x1623 (5667)
1C12:0A Sublndex 010 RW Ox1631 (5681)
1C12:0B Sublndex 011 RW 1632 (5682)
1C12:.0C Sublndex 012 RW 0x1633 (5683)
1C12:0D Sublndex 013 RW =
Index MName Flags Value
=--1C13:.0 SyncManager 3 assignment »8<
1C13:01 Sublndex 001 RwW Ox1A01 (6657)
1C13:02 Sublndex 002 RW Ox1A03 (6659)
1C13:.03 Sublndex 003 RwW Ox1A11 (6673)
1C13:04 Sublndex 004 RW 0x1A13 (6675)
1C13:.05 Sublndex 005 RwW Ox1A21 (6659)
1C13:06 Sublndex 006 RwW 0x1A23 (6697)
1C13:07 Sublndex 007 RwW 0x1A31 (6705)
1C13:08 Sublndex 008 RwW 0x1A33 (6707)
1C13:.09 Sublndex 009 RwW

BB 2 3% E B EREAE (5% L "Positioning interface" » E5£fj 6.2 /Y 37) ©
B 3 BEEESRCIE(8n10:07) - ERUPREER S » BEEETEEBHE
E AN

HER 4 XELGHVEE SR ERREE R ANIERES
1. S PABE (B " Positioning interface" Y it fii a5 i (3 RLEE 6T 6.2 1Y 38) -
2. 3% E"Acceleration unit" (0x8n20 : 08) Fi1"Acc-Dec parameter definition"

(0x8n20 : 09) > #%E 6.2.1 Fl 6.2.2 &k -
3. 5940 » RS ENERAIBCRE (B © 0x8n20 : 08) « IEJJ (A A& JT[H]
HIEH TR -

i. Acceleration pos (0x8n20:03)

i. Acceleration neg (0x8n20:04)

iii. Deceleration pos (0x8n20:05)

iv. Deceleration neg (0x8n20:06)
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Index Mame Flags Value

-~ 8010:0 STM Motor Settings X >18 <
8010:01 Maximum run current RwW 0x02EE (750)
8010:02 Reduced run current RwW 00177 (375)
8010:03 Maximum hold current Rw 0x02EE (750)
5010:04 Reduced hold current RwW Ox0177 (375)
8010:06 Motor fullsteps RW Ox00CS (200)
8010:07 Micro Steps RwW 256 (8)
8010:08 Power on motor current Rw 0x0177 (375)
B8010:09 Max Start Velocity RwW Ox0064 (100) -~
8010:12 Safe motor current Rw 0x0177 (375)

+- 8012:0 STM Features X =66 <

- 8020:0 POS Settings X >7<
8020:01 Velocity min RW Ox00000000 (0) -—
8020:02 Velocity max RW Ox00002710 (10000) 4——v
8020:03 Acceleration pos RwW Ox03E8 (1000) —
8020:04 Acceleration neg Rw 0x03ES (1000) -+
8020:05 Deceleration pos RwW Ox03E8 (1000) -+
8020:06 Deceleration neg Rw 0x03ES (1000) +—
8020:07 Emergency deceleration RwW Ox0000 (0)

FER 5: EEIHTIE

4 [ STM Control Y
E- Enable
&~ Reset
E- Reduce torgue
E- Digital outputl

4 [ STM Position ¥
- Position

1. B FH &8 "Enable" (0x7n10:01) °

2. iR ERHHESIE (B 0) - —HEENBEEMIEA—2 > BEf)Ls
Hﬁﬁﬁﬂﬁmﬁ*iﬁ'ﬁl W SAE JE FH o B 2 7S AT B A4S PR e 3122 H AR
L& - RIS CPEE 4) RERESHE -

3. $fa - WRAETRUERE PR EER (482N - EtherCAT HEHCHL ~ LUk
RHEUEE OP L E IE OP 105 ) » GRIUHSHEAIHIT (0x6n10 : 04
Error) o A& 7 5FR% EIE > "Reset"S# &0\ HE A (0x7n10 : 02 - Reset)
—{E RN -
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T BEIEHECE

FEREERIAT - RIS B R IR E R P R - EH
R SR SR > BREast H NI ZR SRR E T E - BT RS E

o BEEhEs B SR R R EREILIRRS - RIS T RN - R E BT
f > BEERIEE L o IIEREEAUBGRE ELAEBECEYIT (0x8n20) HEFTHIE -

Start-up Velocity Setting Execution Phase Error Handling

v

Set mation parameter:
“Velocity”

short to ground”

If DI is set as hardware s
(0£8n12:32 and 0xBn12:33)
Read

=TRUE?

l “Ready to enable”

“Digital input 1"
“Digital input 2°

/ ~__

- ol . Yes

7 “Busy’=TRUE? —vygs Busy=TRUE?
- -

~ T
e ~

B 38: HREIERHRE

AR ERE T

FEZ 1: PDO assignment
1£"Process data"t2%; H N iHY predefined PDO assignment #5& B 17585
"Velocity control"THEE °
1. 1% ECAT-2094S HY"Process Data"f&Z % H -
2. 1£ Nhr=35E B 35842 Predefined PDO Assignment: " Velocity control "" ©
3. BL#E"Reload I/0 device"#§# 1 PDO assignment 253545704 -
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ICP DAS

©8 ECAT_20945 EMPTY - Micresoft Visual Studic. [
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Data Tooks Test Scope Window Help

Puds il (Tl [ % A0 -0 - L0 B (Release || TwinCATRT (x64) || (3 | labeicmapoy ML b i B 28 TR
i aal N e|w:. | oo Hr sdala=0lans|o0. 868 4.
Snlullun!xplu(u(@ = 8 3 N ECAT 945 EMPTY x
ult General | EheCAT [DC | Procass Data |Starup | GoE - Online | Drag Histary | Onios
A Soluticn ‘ECAT 20945 EMPTY (1 project) ;
Gl ECAT_20845_EMPTY Syne Manager POOList
il sysTem SM Siae Type Fla dex  Swe  Mame Flags sM su
& MOTION 0 1B M OIANT 60 ENCSmamX F 3 0 =
W rLc 118 Medn BAK 20 STMStusX r 3 [
B SAFETY 2 6 Ow 1AM 80 STMSymchioninfo DataX £ a
Bces 1R s GAADS 20 POSS@asCompactk  F (]
« Bvo GIAK 100 POSSthaX £ ]
# fhDeds bV o ;
- - i 4 -ich . -
ok 2 {EICAT) GelADS 20 Inewt SionalX F o
2 image
*m Imaqc Info PO Assignmant (Ix1C13) PDO Content {1407}
& SynclUnity il - e Size  Offs  Name Type Detaultn. »
Inputs g fact A : £ - 0 o - =
W Outputs X HED (4 A by QoM - o a1 -
o_ W InfoData V| 1504 D000 01 02 Selencoder done BIT -
T Bax 1 (ECAT-20945) e ) . I L
wli Mappings Dawnload (: ?"-mmm POO Asaigrenant Vislacty eantrol. =
P 551 !
EPOCAsigel |Load PO mio from device
PDO Contiguinton
Syne Unit Asssgnment .
Error List B x
@ 1Emor | g 0Wamings | (i} 0 Messages | Clear
Description File Line
-"? Selution Explo... 1 Explore 3 & View jj (NGEEE B Output B9 Find Results 1

"CoE-Online"f& % H "1 YSyncManager 2 f1 3 &~ 7 Ay PDO assignment :

| General | EtherCAT | DC | Process Data | Startupl CoE - Online |Diag Histary | Online|

[ Update List ] [ Auto Update Single Update [ | Show Offline Data

[ Advanced... ]

[ AddtoStarup.. |  OnlineData Module OD (AoE Port): 0

Index Name Flags Value Unit |ﬂ
--1C12:0 SyncManager 2 assignment »12<
1C12:01 Sublindex 001 RW 0x1601 (5633)
ciz:02 Sublindex 002 RW 1602 (5634)
1C12:03 Sublindex 003 RW 0x1604 (5636)
1C12:04 Sublindex 004 RW 01617 (5649)
1C12:05 Sublindex 005 RW 0x1612 (5650)
1C12:06 Sublindex 006 RW Ox1614 (5652) |:
1C12:07 Sublindex 007 RW 0x1621 (5665) o
1C12:08 Sublindex 008 RW 0x1622 (5666)
1C12:09 Sublindex 009 RW 0x1624 (5668)
1C12:0A Subindex 010 RW 0x1631 (5681)
1C12:0B Sublindex 011 RW 0x1632 (5682)
1ci1z.oc Subindex 012 RW Ox1634 (5684)
1C12:0D Subindex 013 RW =
1C12:0E Subindex 014 RW -
1C12:0F Subindex 015 RW = E
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Index Mame Flags Value Unit o
--1C13:.0 SyncManager 3 assignment >8<

1C13:01 Sublndex 001 RwW Ox1AD07 (6657)

1C13:02 Sublndex 002 RW 0x1A03 (6659)

1C13:03 Sublndex 003 RwW Ox1A11 (6673)

1C13:04 Sublndex 004 RwW Ox1A13 (6675)

1C13:05 Sublndex 005 RW Ox1A21 (6689)

1C13:06 Sublndex 006 RwW 0x1A23 (6691) -

1C13:.07 Sublndex 007 RW Ox1A31 (6705) E

1C13:08 Sublndex 008 RwW Ox1A33 (6707)

1C13:09 Sublndex 009 RwW

1C13:0A Sublndex 010 RW =

1C13:0B Sublndex 011 RwW

1C13:0C Sublndex 012 RW =

1C13:0D Sublndex 013 RwW

1C13:0E Sublndex 014 RwW =

1C13:0F Sublndex 015 RwW -

SHER 2: 5% 0E B AR (3% H "Positioning interface" » &[] 6.2 HY 37) ©
FBR 31 EFRPHINTE(8n10:07) - BRI EEE S B IR HE
FhEE /N
EBR 4: 121 position control ATl P BRR E S B R 56T 6.2 7Y 38) -
W5 BRI TIET:
4 [ STM Control X
E- Enable
E- Reset
E- Reduce torque
B Digital outputl
W STM Velocity X
B Velocity

1. By %" Enable" (0x7n10:01) -

2. SEAE (BMy : RAPE) o BeEhss g LRI EECEERE - A LA
B (RS RS T BRI AR S [ Ry b - MR HEEREAE
i¢"Enable” (Ox7n10 © O1) HEfRET s FALSE » S 24400 « IS
=1k -

ICP DAS Page 63 ECAT-2094S User Manual
Version 1.3.2



8 CoE N'I|E

8.1 Prif

CoE 7] ( CANopen over EtherCAT ) FijiX EtherCAT % {FHV8EH - CoE LA~
T EEERNIZ2ET ECAT-2094S & {%ﬁﬁ$ﬁﬁﬁﬁﬁ¢%{¢$ﬂﬂﬁﬁl — 2B [ E H A
BT » Bt e IR E R BG4 o B H R S B R A B PR 2
HIFF26 2 RS e B - L%ZQ%ZE’J ﬁEBxT%*F 7 RS SRR B o R FH 2~ SRR
BARAE -

CoE &80\ CAN over EtherCAT i #1747 EY - EtherCAT T Uhi%E#H CAN over
EtherCAT _E/FEUEUERY A CoE %1|F% - &= {H FH TwinCAT System Manager #£{T CoE
SHECER; - F e T f# CoE fihak -

CoE S Bl | S AER I - AnBERY ID ~ Bt ~ ERRBURRE - P HEEEAIR

HEE > BranEL - ST ?jt RET

CobHIIZRAAHRH M & -

* 0x1000: fFEiryEERE - EIEAHE - BUERE ~ FPotE - SAMFRRITN E AT
] FEREIRRCERERE -

0x1600: RxPDO mapping
- 0x1A00: TxPDO mapping
* 0x8000: {7 0 #E i P fFr R AT A s B8 -
* 0x6000: iy APDO ( {{£EtherCAT EULAEAE " A ") o
* 0x7000: fifjHH!PDO ( #£EtherCAT ENEFH FEAR BT "l " ) o

& 39 B8/ 1 HIFHBY ECAT-2094S 5% #ify—2Lk CoE ¥ » HEIE ¢ 0x1000 %]
OxFO08 - H[ L 8 FERH" CoE-Online" &R H T AVEHIRE AT IV S 8L - Bk
Vi RSS9 B EER I -
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| General | EtherCAT | DC | Process Data | Startup| CoE - Online |Diag History | Online|

’ Update List ] [ ] Auto Update Single Update [ | Show Offline Data
’ Advanced... ]
’ Add to Startup... ] Online Data Module OD (AoE Port: 0
Index Name Flags Value Unit it
1000 Device type MRO 0x00020000 (131072)
1001 Error register RO 0x00 (0) E
1008 Device name RO ECAT-20945 =
1009 Hardware version RO 1.1
100A Software version RO 10
+- 10180 Identity =42
+-10F1:0 Error Settings »2<
+-1601:0 ENC Control X »8=
+-1602:0 STM Control X »6<
+-1603:0 STM Position X 1=
+-1604:0 STM Velocity X >1<
+-1605:0 POS Control Compact X »hb<
+-1606:0 POS Contral X 9=
+-1607.0 Latch Control X >6<
+-1611:0 ENC Control Y »8<
+-1612:0 STM Control Y 6=
+- 16130 STM Position Y >1<
+-1614:0 STM Velocity Y »1<
+-1615:0 POS Control Compact Y >«
+-1616:0 POS Control Y >0 i

f& 39: "CoE - Online " & EH

8.2 K E BIpT ol
e R RS E S BT RS O SRR -

CoE P{*-#ii[#] 0x8000 FI| 0x8321 HL & AT nl L E A il {7 FEAVEENHR 25 -
TwWIinCAT EFF P iEiB 240 Es (B 39) 4% ADS (TcEtherCAT.lib library ) ¢
TwinCAT PLC X ERC B 28 -

HISEAENEN COE B4R - ET » ECAT-2094S35: (1 & H Bt BB (7 (b 5 JEiH a4
seiEfe o HEIRE e FRIPRIES - 0xFO08 ML TRHEKRAVEC EBIE
PRI HY TR SCIRAG VDDRE - TR E R s e R 1L RT AT A -

TR EC B BB 7 I ECAT-2094S & T IR AGHYAR /7

SSER 1: BE(R TwinCAT 240 E HH 287 #3725 ECAT-2094S » H "CoE-Online" {4 H EE~
TEVERR A EERAARRS -
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| General | EtherCAT I DC I Process Data | Startup| CoE - Online |D\ag History | Online‘

Update List [ Auto Update Single Update || Show Offiine Data

Add to Starup... Module OD (AE Port) 0
| Index MName Flags Value Unit = ‘

SHEE 2 SREHIX Y~ 2 UAT AL EAYECE 152 (0x8n00 ~ 0x8n10 ~ 0x8n12 -
0x8n21 > n=0~3) - i HE EEERI B S B 1F 08 H RS T A —(E B 252
E o AF NET o BB X INE R SR E B F) 20000 2 o

| General | EtherCAT | DC | Process Data | Startup | CoE - Online | Diag H\storyl On\ine|

l Update List ] [] Auto Update Single Update || Show Offline Data
l Advanced... ]
[ AddtoStaup. |  Online Daia Module OD (AoF Por): 0
Index MName Flags Value Unit o
+ 8000:0 ENC Settings X =14 <
+-8010:0 STM Motor Settings X =18< .
80120 STMFeatures X >66 < _Double click
Y POS Setings X s configuration parameter
3020:01 Velocity min RW 0x00000000 (0)
8020:02 Velocity max RW 0x00004E20 (20000)
8020:03 Acceleration pos RW 0x03E3 (1000)
3020:04 Acceleration neg rSet Value Dialog - &J
8020:05 Deceleration pos -
8020:06 Deceleration neg ——
8020:07 Emergency deceleration e — | M
gency
+-8021:0 POS Features X Mz Ix00004E20 X
+-8100:0 ENC Settings Y
+ 81100 STMMotor Setings ¥ Flaat 28025363e-041 Enter new value
+-8112:0 STMFeatures Y
+-8120:0 POS Settings Y
81210 POS Features Y Bool: [ o ]
+ 8200:0 ENC Settings Z .
W 82100 STM Motor Settings Z Blary 20 4E 0000 4
+ 82120 STMFeatures Z Bit Size: ©1 ©s ©1B @312 OB ©?

B 3 SERFTEICE R @ BHEUEEYE By Pre-Op fH2 o &R Pre-Op fEHF > H
BERF BT ARSI - E"Online" 24 H [ - BEEE"Pre-OP"{# R {E 1k
' BEF] Pre-OP 5z -
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General | EtherCAT | DC | Process Data | Startup | CoE - Online | Diag H\story| Online |

State Machine

[\nil ] [Bootsr.rap ]

m [S =~ ] Current State PREOP
== o PREOP

Requested State

[Op ] [C\earError I
DLL Status

Port A Carrier / Open

PortB: No Carrier { Closed

Nao Carrier / Closed

No Carrier / Closed

File Access over EtherCAT
Download Upload

SR 4: Vi 0xFO08 I BRI FEFAZST

1. ¥& B F "CoE-Online"FIIZHY AR » Wi Y 0xFO08 HYfGhikfE -

2. B AB{H 0x12345678 %1"Code Word" -

3. B"Save configuration data"{/t FALSE 5%'& £y TRUE » DUBHC B £ G F S
NS EEPROM - 2:8{"Save error encountered" (F008 : 05) T R{EEE{F
IR R R -

4. By T (EHFECEMNEIE T FERUZR 4] > 5" Load factory default"55%
B Fy FALSE o iR HENTEE & TRUE » 1] DL—H 018 HRTRES %
/ﬁé’_ °

5. "Save Counter" (F008 : 02) BURATascFINEFIHRAFRE FCE BUEE
EIGLIRASHIAHES -

‘ General I EtherCAT | DC | Process Data | Startup| CoE - Online |D\ag Historyl Online‘
[]Auto Update  []Single Update [|Show Offiine Data
Online Data Module OD (AcE Portt 0

Index Name Flags Value Unit B

+-8320:0 POS Settings U >7<

+-8321:0 POS Features U >1<

+- AD10:0 STM Diag data X >17<

+ AD20:0 POS Diag data X >6<

+- AT10:0 STM Diag data'y’ >17<

+ A120:0 POS Diag data’Y >6<

+- A210:0 STM Diag data 2 »>17=

+ AZ20:0 POS Diag data Z >6<

+- A310:0 STM Diag data U »>17=

+- A320:0 POS Diag data U >b<

- FOO0&:0 Internal EEPROM »5<
F008:01 Code Word RW Ox12345678 (305419896)
F008:02 Save Counter RO 0x0008 (8)
F008:03 Load factory default RW FALSE =
FO08:04 Save configutation data RW TRUE |i|
F008:05 Save eror encountered RO FALSE
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SHE% 5: 1 ECAT-2094S 34 [0] OP f&it -

General | EtherCAT [ DG | Process Data | Startup | CoE - Online | Diag History | Online ‘

State Machine
[\nlt ] [BooTstrap ]

Current State: oP

[Pre-Op ] [Safe-Op ]
Requested State:
[Op l [C\earError ]

DLL Status

PaortA: Carrier/ Open
PortB: No Carrier f Closed
Nao Carrier [ Closed
Mo Carrier [ Closed
File Access over EtherCAT
Download... Upload...

8.3 SEHEN i

- ECAT-2094s {# ] Trinamic HYZESE2¢H 5 TMC5130A #7720 #E B 72476 - ECAT-
2094S DI TMC5130A =, -

- stealthChop™ I & - S EHTR EHEDE - o {f F 2 A e I AIAE IRRE °

- spreadCycle™EEEHTR HEDE » 1] DU UEG VI E L FEEEE -

- dcStep™ EHAH BV o g I RE TR AUEE) - Ry o

- coolStep™ & H B E B R H] > Tl RIREIR S FERERZ2E 75% -

ECAT-2094S FHz[# A spreadCycle™i&i=t, o [AEZ G A HIEFEERE - KA
TMC5130A FVETR BB A e 5 8T Hli_?mﬁ LELHI R (R RS o B HEE
7E » spreadCycle 72k @AY ET #EZRE

ﬁD%% spreadCycle *ﬁﬁjzj:}_ﬁﬂtff}'iﬁ S AR M EE s a0 Al
RI"TMC5130_datasheet.pdf"F-i} » % FiF o] 1¢ Trinamic 485 &k © "Quick
Configuration Gwde"iﬁ’éﬁjaqg@&TEﬁﬁ_%@@}%ﬂ’j*% > Fehler! Verweisquelle
konnte nicht gefunden werden. (55 11 £ ) HH1~x | #5448 ECAT-2094S HYHR P83
Y4 (SDO) m] EHE{FHUES) &/ WEfEes -

- TBF%XICP DAS CO., LTD. (http://www.icpdas.com) DL HV/E B 56 (5 E BT 4% -
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i

EASEYE

9.1 i

Index 1000 Device type

Index (hex) | ZHH EH 2R T5h | THEER
1000:0 Device type | EtherCAT {EUlhiy s fkE Al UINT32 RO 0x00020000
Index 1008 Device name
Index (hex) | ZHH SEH ERi) T5h | THEER
1008:0 Device name | EtherCAT 7L Z% 5 44 7% STRING RO ECAT-2094S
Index 1009 Hardware version
Index (hex) | JEH = HA SET T | A
1009:0 Hardware EtherCAT #E BRI EE RR A STRING RO 1.1
version (or greater)
Index 100A Software version
Index (hex) | ZHH e 2R T5h | THEEX
100A:0 Software EtherCAT fEUEAYHRBERR A STRING RO 1.0
version (or greater)
Index 1018 Identity
Index (hex) | ZHH SEH 2R T5h | THEEX
1018:0 Identity UINT8 RO 0x04
1018:01 Vendor ID EtherCAT {EUEHT LIRS ID UINT32 RO 0x00494350
1018:02 Product EtherCAT {iEUEAYE kS UINT32 RO 0x00209453
code
1018:03 Revision EtherCAT {EUEATRRASE UINT32 RO 0x00010000
1018:04 Serial EtherCAT fEUEMY FE5f% (151 7 1) UINT32 RO 0x00000000
number
Index 10F1 Error settings
Index (hex) | JEH = HA SET T | A
10F1:0 Error UINT8 RO 0x02
settings
10F1:01 Local error B UINT32 RW 0x00000001
reaction
10F1:02 Sync error {EFRHY DC [E 5 - UINT16 RW 0x0004
counter limit | [ $ERRET RS GHEE S E XM
FEE S0 0 3 BN E
%R 1 o AR ETFERRE T s
PR Rl 248 5 2By SAFEOP
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MR I E

HREE > A EE 1~ Synchronization Lost’
SR o [E SRR e T RS S SR AR Y

9.2 RxPDO Mapping Objects

FT9% n (AR H5E: 0 213 -

Index 16n1 ENC Control (RxPDO-Map)

index | 76 H R o EEE
(hex)
16n1:0 | ENC Control Smn e P UINTS RO 0x08
16n1:01 | Status__Gapl empty UINT32 RO 0x00000001
(1 Bit)
16n1:02 | Control__Set encoder LRSS UINT32 RO 0x7n000201
(1 Bit)
16n1:03 | Control__Set position counter HENEETEES | UINT32 RO 0x7n000301
(1 Bit)
16n1:04 | Control__Set encoder z latch-clear ErEh4RnEe825] | UINT32 RO 0x7n000401
mode P BRI
(1 Bit)
16n1:05 | Control__Gap2 FEIET UINT32 RO 0x00000004
(4 Bit)
16n1:06 | Control_Encoder z latch-clear mode | 4RHEESZE5 [$H{F | UINT32 RO 0x7n000608
AbRIER
(8 Bit)
16n1:07 | Control__Set encoder value REARIEESHE | UINT32 RO 0x7n001120
(32-bit)
16n1:08 | Control__Set position counter value | % ErEETEES | UINT32 RO 0x7n001220
#E
(32-bit)
Index 16n2 STM Control (RxPDO-Map)
Index HH A el S | THEX
(hex)
16n2:0 | STM Control S 3 B iR PR UINT8 RO 0x06
16n2:01 | Control__Enable RA UINT32 RO 0x7n100101
(1 Bit)
16n2:02 | Control__Reset HE UINT32 RO 0x7n100201
(1 Bit)
16n2:03 | Control__Reduce torque Ve SR UINT32 RO 0x7n100301
(1 Bit)
16n2:04 | Control__Gapl FETET UINT32 RO 0x00000005
(5 Bit)
16n2:05 | Control__Digital outputl g 1 UINT32 RO 0x7n100C01
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(1 Bit)

16n2:06 | Control__Gap2 FEBET UINT32 RO 0x00000007
(7 Bit)

Index 16n3 STM Position (RxPDO-Map)

Index HHE A G 2fid| e {5%

(hex)

16n3:0 STM Position SR EYE | UINTS RO 0x01
il

16n3:01 | Control__Position g UINT32 RO 0x7n101120
(32 Bit)

Index 16n4 STM Velocity (RxPDO-Map)

index [ ZH R s] W | B

(hex)

16n4:0 STM Velocity o FE AP | UINTS RO 0x01
i

16n4:01 | Control__Velocity e UINT32 RO 0x7n102120
(32 Bit)

Index 16n5 POS Control Compact (RxPDO-Map)

Index HHE A G 2fid| e {5%

(hex)

16n5:0 | POS Control Compact S RSP | UINTS RO 0x05
il

16n5:01 | Control__Execute T UINT32 RO 0x7n200101
(1 Bit)

16n5:02 | Control__Emergency stop E&fE 1k UINT32 RO 0x7n200201
(1 Bit)

16n5:03 | Control__Gap1l FEBET UINT32 RO 0x00000006
(6 Bit)

16n5:04 | Control__Gap2 FAHETE UINT32 RO 0x00000008
(8 Bit)

16n5:05 | Control__Target position HIE B UINT32 RO 0x7n201120
(32 Bit)

Index 16n6 POS Control (RxPDO-Map)

Index HH st L) Toe | THaX

(hex)

16n6:0 POS Control N B2 UINTS RO 0x09

16n6:01 | Control__Execute T UINT32 RO 0x7n200101
(1 Bit)

16n6:02 | Control__Emergency stop X2 ) UINT32 RO 0x7n200201
(1 Bit)
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16n6:03 | Control__Gap1l FHIET UINT32 RO 0x00000006
(6 Bit)
16n6:04 | Control__Gap2 FAHIE T UINT32 RO 0x00000008
(8 Bit)
16n6:05 | Control__Target position HEME UINT32 RO 0x7n201120
(32 Bit)
16n6:06 | Control__Velocity BN EE UINT32 RO 0x7n202120
(32 Bit)
16n6:07 | Control__Start type =g R UINT32 RO 0x7n202210
(16 Bit)
16n6:08 | Control__Acceleration pikESiss UINT32 RO 0x7n202310
(16 Bit)
16n6:09 | Control__Deceleration RS UINT32 RO 0x7n202410
(16 Bit)
Index 16n7 Latch Control (RxPDO-Map)
Index THE EH bt e {5
(hex)
16n7:0 Latch Control SHFEE UINTS8 RO 0x06
16n7:01 | Control__Enable latch active edge EUEADI1 [F4% 2% | UINT32 RO 0x7n300101
DIl HIFNERSETTF
(1 Bit)
16n7:02 | Control__Enable latch active edge ELENDI1 [E4 2% | UINT32 RO 0x7n300201
D12 BN SEAT
(1 Bit)
16n7:03 | Control__Enable Latch inactive ELENDI1 B %% fas | UINT32 RO 0x7n300301
edge DI 1 HIYNE ST
(1 Bit)
16n7:04 | Control__Enable Latch inactive ELENDI2 & %% fiEaE | UINT32 RO 0x7n300401
edge DI 2 HIFMNERSHTF
(1 Bit)
16n7:05 | Control__Gap1l FEBET UINT32 RO 0x00000004
(4 Bit)
16n7:06 | Control__Gap2 FLHIE T UINT32 RO 0x00000008
(8 Bit)
9.3 TxPDO Mapping Objects
Fro% n AR5 0 2 3 -
Index 1An1 ENC Status (TxPDO-Map)
index | JBH R e | B
(hex)
1An1:0 | ENC Status SmiS Es AR UINT8 RO 0x0D
1An1:01 | Status__Gapl H7e UINT32 RO 0x00000001
ICP DAS Page 72 ECAT-2094S User Manual

Version 1.3.2




(1 Bit)
1An1:02 | Status__Gap2 E7E UINT32 RO 0x00000001
(1 Bit)
1An1:03 | Status__Set encoder done R EARIE s T s UINT32 RO 0x6n000301
% (1 Bit)
1An1:04 | Status__Set encoder z latch- | X E4RIERS z FHoEEE UINT32 RO 0x6n000401
clear mode done AR G2 (1 Bit)
1An1:05 | Status__Counter underflow SEEE T UINT32 RO 0x6n000501
(1 Bit)
1An1:06 | Status__Counter overflow SR S UINT32 RO 0x6n000601
(1 Bit)
1An1:07 | Status__Index iS5 Es 25 [ B UINT32 RO 0x6n000701
(1 Bit)
1An1:08 | Status_ Gap3 FEIER UINT32 RO | 0x00000001
(1 Bit)
1An1:09 | Status__Gap4 E7E UINT32 RO 0x00000005
(5 Bit)
1An1:0A | Status__Sync error Bz UINT32 RO 0x6n000E01
(1 Bit)
1An1:0B | Status__Gap5 E7E UINT32 RO 0x00000001
(1 Bit)
1An1:0C | Status__TxPDO Toggle TXPDO XXEE(LAITT UINT32 RO 0x6n001001
(1 Bit)
1An1:0D | Status__Encoder value URHEESEI(E UINT32 RO 0x6n001120
(32-Bit)
Index 1An3 STM Status (TxPDO-Map)
Index HE A el S | THER
(hex)
1An3:0 | STM Status S B R EE UINT8 RO 0x10
1An3:01 | Status__ Ready to enable AEFEELH UINT32 RO 0x6n100101
(1 Bit)
1An3:02 | Status__Ready Fean UINT32 RO 0x6n100201
(1 Bit)
1An3:03 | Status__Warning R UINT32 RO 0x6n100301
(1 Bit)
1An3:04 | Status__Overtemperatur BETEEE UINT32 RO 0x6n100401
(1 Bit)
1An3:05 | Status__Warning open load 1E A FHEE B fHAGHIZE] | UINT32 RO 0x60100501
FrES Sk
1An3:06 | Status__Error PhER UINT32 RO 0x6n100601
(1 Bit)
1An3:07 | Status__ Error EENGEER UINT32 RO 0x6n100701
overtemperature (1 Bit)
1An3:08 | Status__Error short to B A PR EE R UINT32 RO 0x6n100801
ground (1 Bit)
1An3:09 | Status__ Moving positive NRELEE UINT32 RO 0x6n100901
(1 Bit)
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1An3:0A | Status__Moving negative ISEL L] UINT32 RO 0x6n100A01
(1 Bit)

1An3:0B | Status__Torque reduced HEAE A e UINT32 RO 0x6n100B01
(1 Bit)

1An3:0C | Status__ Digital input 1 g A 1 UINT32 RO 0x6n100C01
(1 Bit)

1An3:0D | Status__Digital input 2 g A 2 UINT32 RO 0x6n100D01
(1 Bit)

1An3:0E | Status__Sync error [E5 48R UINT32 RO 0x6n100E01
(1 Bit)

1An3:0F | Status__Motor standstill B R NER 1HIRRE UINT32 RO 0x60100F01
(1 Bit)

1An3:10 | Status__TxPDO Toggle TXPDO A& 8 HA TT UINT32 RO 0x6n101001
(1 Bit)

Index 1An4 STM Synchron Info Data (TxPDO-Map)

Index HHE A 2| e | THEX

(hex)

1An4:0 STM Synchron Info Data UINT8 RO 0x02

1An4:01 | Status__Info data 1 HEEHE 1 (32Bit) | UINT32 RO 0x6n101120

1An4:02 | Status__Info data 2 SHESEGE 2 (32Bit) | UINT32 RO 0x6n101220

Index 1An5 POS Status Compact (TxPDO-Map)

Index HHE =t A el ok | THE%

(hex)

1An5:0 POS Status Compact UINT8 RO 0x0B

1An5:01 | Status__ Busy Tk UINT32 RO 0x6n200101
(1 Bit)

1An5:02 | Status__In-Target Esllp=a UINT32 RO 0x6n200201
(1 Bit)

1An5:03 | Status__Warning R UINT32 RO 0x6n200301
(1 Bit)

1An5:04 | Status__Error PhER UINT32 RO 0x6n200401
(1 Bit)

1An5:05 | Status__Target overrun H AT B UINT32 RO 0x6n200501

(1 Bit)

1An5:06 | Status__ Accelerate IiigEs UINT32 RO 0x6n200601
(1 Bit)

1An5:07 | Status__ Decelerate Rk UINT32 RO 0x6n200701
(1 Bit)

1An5:08 | Status__ SoftEmg [ UINT32 RO 0x6n200801
(1 Bit)

1An5:09 | Status__CmdRejected S 1EUL UINT32 RO 0x6n200901
(1 Bit)

1An5:0A | Status__CmdAborted il UINT32 RO 0x6n200A01
(1 Bit)

1An5:0B | Status__Gap2 FEBET UINT32 RO 0x00000006
(6 Bit)
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Index 1An6 POS Status (TxPDO-Map)

Index HHE A el ok | THE%
(hex)
1An6:0 POS Status UINT8 RO 0x0D
1An6:01 | Status__ Busy TRk UINT32 RO 0x6n200101
(1 Bit)
1An6:02 | Status__In-Target FEEHENE UINT32 RO 0x6n200201
(1 Bit)
1An6:03 | Status__Warning R UINT32 RO 0x6n200301
(1 Bit)
1An6:04 | Status__Error = UINT32 RO 0x6n200401
(1 Bit)
1An6:05 | Status__Target overrun EVEWA=REL ) UINT32 RO 0x6n200501
(1 Bit)
1An6:06 | Status__Accelerate IiigE UINT32 RO 0x6n200601
(1 Bit)
1An6:07 | Status__Decelerate R UINT32 RO 0x6n200701
(1 Bit)
1An6:08 | Status__SoftEmg [ QoY ==X oS UINT32 RO 0x6n200801
(1 Bit)
1An6:09 | Status__CmdRejected S TEUL UINT32 RO 0x6n200901
(1 Bit)
1An6:0A | Status__CmdAborted il UINT32 RO 0x6n200A01
(1 Bit)
1An6:0B | Status_ Gap2 FEHEA UINT32 RO 0x00000006
(6 Bit)
1An6:0C | Status__Actual motor BRI E UINT32 RO 0x6n201120
position (32 Bit)
1An6:0D | Status__Actual motor TG UINT32 RO 0x6n202120
velocity (32 Bit)
Index 1An7 Pos Counter Status (TxPDO-Map)
Index HHE G| el S | THER
(hex)
1An7:0 | Pos Counter Status WAEERE T N UINT8 RO 0x02
1An7:01 | Status__Set position counter | BN B TEESTEHK UINT32 RO 0x6n202301
done (1 Bit)
1An7:02 | Status__Sync error Bz UINT32 RO 0x6n202401
(1 Bit)
1An7:03 | Status__ TxPDO Toggle TXPDO XXEE(LAITT UINT32 RO 0x6n202501
(1 Bit)
1An7:04 | Status_ Gapl FEHEA UINT32 RO 0x00000005
(5 Bit)
1An7:05 | Status_ Gap2 AR UINT32 RO 0x00000008
(8 Bit)
1An7:06 | Status__Position counter Bt EEsEE UINT32 RO 0x6n201120
value (32-Bit)
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Index 1An8 Latch Status (TxPDO-Map)

Index HH A el ok | THE%
(hex)
1An8:0 Latch Status UINT8 RO 0x09
1An8:01 | Status__Llatch extern valid DI | #PMER$H{E DI 1 A%Y UINT32 RO 0x6n300101
1 (1 Bit)
1An8:02 | Status__Llatch extern valid DI | #MER$H{E DI 2 %Y UINT32 RO 0x6n300201
2 (1 Bit)
1An8:03 | Status__Status of extern YERSE FE A DI 1 AR | UINT32 RO 0x6n300301
latch DI 1 fE
(1 Bit)
1An8:04 | Status__Status of extern YNERSE TE A DI 2 4k | UINT32 RO 0x6n300401
latch DI 2 g
(1 Bit)
1An8:05 | Status__Gapl FEBET UINT32 RO 0x00000004
(4 Bit)
1An8:06 | Status__Gap2 E7E UINT32 RO 0x00000007
(7 Bit)
1An8:07 | Status__ TxPDO Toggle TXPDO XXEE(LAITT UINT32 RO 0x6n301001
(1 Bit)
1An8:08 | Status__Encoder latched SH{F M RS EE UINT32 RO 0x6n301220
value (32-Bit)
1An8:09 | Status__Position counter SH{F L B e T e RS UINT32 RO 0x6n301320
latched value EEIER
(32-Bit)
Index 1An9 Input Signal (TxPDO-Map)
Index HH G| 2| ok | THE%
(hex)
1An9:0 Input Signal UINT8 RO 0x08
1An9:01 | Status__Left reference input | /EZ:Eii A UINT32 RO
(1 Bit) 0x6n101301
1An9:02 | Status__Right reference input | /52:Eiif A UINT32 RO
(1 Bit) 0x6n101401
1An9:03 | Status__Encoder A channel YA 2Sl A HIE A UINT32 RO
input (1 Bit) 0x6n101501
1An9:04 | Status__Encoder B channel YRTE 2SN A MIE B UINT32 RO
input (1 Bit) 0x6n101601
1An9:05 | Status__ Encoder Z channel YT 2S AHIE Z UINT32 RO
input (1 Bit) 0x6n101701
1An9:06 | Status__ Driver enable EEE SR HER SR UINT32 RO
(1 Bit) 0x6n101801
1An9:07 | Status__Gapl FEBET UINT32 RO
(2 Bit) 0x00000002
1An9:08 | Status__Gap2 FLHIETE UINT32 RO
(8 Bit) 0x00000008
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9.4 Sync Manager Objects

Index 1C00 Sync manager type

Index HH EE| SRR e | R
(hex)
1C00:0 | Sync manager type A EE RS UINT8 RO 0x04
1C00:01 | Sublndex 001 [ES55 T 2R i 1 A UINT8 RO 0x01
R A
1C00:02 | Sublndex 002 [EI5A5 22 i i 2 ST UINT8 RO 0x02
RS EAL
1C00:03 | Sublndex 003 [ES5A5 T 2R i 3 S ¢ UINT8 RO 0x03
R IR A (E )
1C00:04 | Sublndex 004 B4 2 i 4 JEA UINT8 RO 0x04
R IR EAUEA)
Index 1C12 RxPDO assign
Index HH s HA =i Tt | THER
(hex)
1C12:0 RxPDO assign SyncManager 2 43BC : PDO UINT8 RO 0x1C
payL sy
1C12:01 | Sublndex 001 FEES A HC: BEE ] UINT16 RW 0x1601
1C12:02 | Subindex 002 FESL AL e UINT16 RW | 0x1602
1C12:03 | Sublndex 003 FEES A HC: BEE ] UINT16 RW 0x1604
1C12:04 | Subindex 004 FEE YL S e UINT16 RW | ox1611
1C12:05 | Subindex 005 FESL AL S e UINT16 RW | 0x1612
1C12:06 | Sublndex 006 FEES A BEE ] UINT16 RW 0x1614
1C12:07 | Sublndex 007 FEES A HC: BEE ] UINT16 RW 0x1621
1C12:08 | Subindex 008 FESL AL S e UINT16 RW | 0x1622
1C12:09 | Sublndex 009 FEES A BEE ] UINT16 RW 0x1624
1C12:0A | Sublndex 010 FEES A BEE ] UINT16 RW 0x1631
1C12:0B | Subindex 011 FESL AL e UINT16 RW | 0x1632
1C12:0C | Subindex 012 FESL AL S e UINT16 RW | 0x1634
1C12:0D | Subindex 013 THEYZEY MY RxPDO 47HCZERE | UINT16 RW | 0x0000
1C12:0E | Subindex 014 THREZESMY RxPDO 4t 25 | UINT16 RW | 0x0000
1C12:0F | Subindex 015 THREZESMY RxPDO 4t 25[H | UINT16 RW | 0x0000
1C12:10 | Subindex 016 THEYZEY MY RxPDO 47 CZERE | UINT16 RW | 0x0000
1C12:11 | Subindex 017 THREZESMY RxPDO it 254 | UINT16 RW | 0x0000
1C12:12 | Subindex 018 THREZESMY RxPDO 43t 25fH | UINT16 RW | 0x0000
1C12:13 | Subindex 019 THEYZEY MY RxPDO 47 CZERE | UINT16 RW | 0x0000
1C12:14 | Subindex 020 THREZESMY RxPDO 43t 25[H | UINT16 RW | 0x0000
1C12:15 | Subindex 021 THREZESMY RxPDO 4t 25[H | UINT16 RW | 0x0000
1C12:16 | SubIndex 022 THEYZEY MY RxPDO 47 CZERE | UINT16 RW | 0x0000
1C12:17 | Subindex 023 THREZESMY RxPDO it 254 | UINT16 RW | 0x0000
1C12:18 | Subindex 024 THREZESMY RxPDO 43t 25fH | UINT16 RW | 0x0000
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1C12:19 | Subindex 025 THREZESMY RxPDO 43t 25[H | UINT16 RW | 0x0000
1C12:1A | Subindex 026 THEYZEY MY RxPDO 4722 | UINT16 RW | 0x0000
1C12:1B | SubIndex 027 THEYZEY MY RxPDO 47 CZERE | UINT16 RW | 0x0000
1C12:1C | Subindex 028 THREZESMY RxPDO 43t 25[H | UINT16 RW | 0x0000
*Sub index 001 £I] 02817 T Bk RxPDOL B G2y 5|
Index 1C13 TxPDO assign
Index HH s HA =i Tt | THER
(hex)
1C13:0 TxPDO assign SyncManager 3 43fic : PDO UINT8 RO 0x20
Sy ek A
1C13:01 | Subindex 001 FESL AL e UINT16 RW | Ox1A01
1C13:02 | Sublndex 002 FEES A BEE ] UINT16 RW 0x1A03
1C13:03 | Subindex 003 FEE YL : L e UINT16 RW | Ox1A11
1C13:04 | Subindex 004 FESL AL S e UINT16 RW | Ox1A13
1C13:05 | Subindex 005 FEE YL i e UINT16 RW | Ox1A21
1C13:06 | Sublndex 006 FEES A BEE ] UINT16 RW 0x1A23
1C13:07 | Subindex 007 FESL AL S e UINT16 RW | 0x1A31
1C13:08 | Subindex 008 FESL AL S e UINT16 RW | Ox1A33
1C13:09 | Subindex 009 THEYZEY NG TXPDO 4FECZERS | UINT16 RW | 0x0000
1C13:0A | Subindex 010 THEAZEYMNG) TXPDO 43 ZE[E] | UINT16 RW | 0x0000
1C13:0B | Subindex 011 THEAZEYMNG) TXPDO 43 ZE[E] | UINT16 RW | 0x0000
1C13:0C | Subindex 012 THEYZEY NG TXPDO 4FHCZERS | UINT16 RW | 0x0000
1C13:0D | Subindex 013 THEAZEYMNY) TXPDO 43 ZE[E] | UINT16 RW | 0x0000
1C13:0E | Subindex 014 THEAZEYMNG) TXPDO 43 ZE[E] | UINT16 RW | 0x0000
1C13:0F | Subindex 015 THEYZEY NG TXPDO 4FECZERS | UINT16 RW | 0x0000
1C13:10 | Subindex 016 THEAZEYMNY) TXPDO 43 ZE[E] | UINT16 RW | 0x0000
1C13:11 | Subindex 017 THEAZEYMNY) TXPDO 43 ZE[E] | UINT16 RW | 0x0000
1C13:12 | Subindex 018 THEYZEY NG TXPDO 4FHCZERS | UINT16 RW | 0x0000
1C13:13 | Subindex 019 THEAZEYMNY) TXPDO 43 ZE[E] | UINT16 RW | 0x0000
1C13:14 | Subindex 020 THEAZEYMNY) TXPDO 43 ZE[E] | UINT16 RW | 0x0000
1C13:15 | SubIndex 021 THEYZEY NG TXPDO 4FHCZERS | UINT16 RW | 0x0000
1C13:16 | Subindex 022 THEAZEYMNY) TXPDO 43 ZE[E] | UINT16 RW | 0x0000
1C13:17 | Subindex 023 THEAZEYMNG) TXPDO 43 ZE[E] | UINT16 RW | 0x0000
1C13:18 | Subindex 024 THEYZEY NG TXPDO 4FHCZERS | UINT16 RW | 0x0000
1C13:19 | SubIndex 025 THEYZEY NG TXPDO 4FHCZERS | UINT16 RW | 0x0000
1C13:1A | Subindex 026 THEAZEYMNY) TXPDO 43 ZE[E] | UINT16 RW | 0x0000
1C13:1B | SubIndex 027 THEYZEY NG TXPDO 4FECZERS | UINT16 RW | 0x0000
1C13:1C | Subindex 028 THEYZEY NG TXPDO 4FHCZERS | UINT16 RW | 0x0000
1C13:1D | Subindex 029 THEAZEYMNG) TXPDO 43 ZE[E] | UINT16 RW | 0x0000
1C13:1E | Subindex 030 THEYZEY NG TXPDO 4FHCZERS | UINT16 RW | 0x0000
1C13:1F | Subindex 031 THEYZEY NG TXPDO 4FHCZERS | UINT16 RW | 0x0000
1C13:20 | Subindex 032 THEAZEYMNY) TXPDO 43 ZE[E] | UINT16 RW | 0x0000

*Sub index 001 %] 03214 T e TxPDOHJLE AT S (128 |
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Index 1C32 Sync Manager (SM) output parameter

Index
(hex)

HH

Ea)

Bl

it | THa%

1C32:0

SM output parameter

AV ES 25

UINTS8

RO 0x20

1C32:01

Synchronization Type

R

- 0 FHIE(T

* LREE SM2 B
4

* 2:DC EHIK - 5
SYNCO SF[E 55

* 3:DC EHHIK - 5
SYNC1 FEH:[E2

UINTS8

RO 0x0001

1C32:02

Cycle Time

AR (BEAL: ns):

o HHET: EEERERHY
AR

o HBLSM 2 FERERD: £k
PR

* DC[EDHA:
SYNCO/SYNC1 A HAES R

UINTS8

RO 0x00000000

1C32:04

Synchronization Types
supported

SZERERERE

e Bit0=1: 7 HHET

e Bitl=1: LiEHISM2 =
RERH

e Bit2-3=01: %% DC [FF
2520

e Bit4-5=10: ffHpEE
SYNC1 S EmL (A
FE7A DC [E20fEE)

UINTS8

RO 0x8007

1C32:05

Minimum Cycle Time

fe/ NI ] (BRALL: ns)

RO 0x00000000

1C32:06

Calc and Copy Time

SYNCO Hi1 SYNC1 540 &
/INEEFEJ(BEAT: ns, HFRIA DC
[E2 05

RO 0x00000000

1C32:08

Get Cycle Time

0 (FE 1k EERIS AT
&

o 1 AR NEEIEIARE
]

HEEEER 1 DERR

RN AT A 5

28§ (1€32:02, 1€33:02)

RW 0x0000

1C32:09

Delay Time

R S e 2 R AR
i (BEA7: ns, HFEFADCE!
1)

RO 0x00000000

1C32:0A

SyncO0 Cycle Time

RW 0x00000000

1C32:0B

SM-Event Missed

FEOPERATIONAL FEi$EiESM
EFNEE(HRADCER
=)

RO 0x0000

1C32:0C

Cycle Time Too Small

RAE SR SE Rl —{E B - 5
G 5 o N

RO 0x0000

1C32:20

Sync Error

- {E S AR [E] 20 T A

RO FALSE
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(b A o - PR
DCE S )

Index 1C33 Sync Manager (SM) input parameter

Index
(hex)

HH

&t bl it | THa%

1C33:0

SM input parameter

i A Y[R 28 UINT8 RO 0x20

1C33:01

Synchronization Type

EEHUHLHET UINT8 RO 0x0022
H T

o 1: B SM3 SR [E (fn
H)

e 2:DC- €1 SYNCO ZEf4[H]
o

o 3:DC-#1 SYNC1 ZE [

o 34: B SM2 [ (f
i )

1C33:02

Cycle Time

PEHANE (B8 AL ns): UINTS RO 0x00000000

o EHHETT: EEkETIRESY
HEHAREfE]

o il SM2 FH[E: Tk
LElES|

* DC A
SYNCO/SYNC1 #EHARE Y

1C33:04

Synchronization Types
supported

i?ﬁﬂ**ﬁ_t UINT8 RO 0x8007
Bit 0 = 1: 7 $& H FH#E{ TH
=,

o Bitl=1: EHLISM2 =
FER

e Bit2-3=01: ¥§% DC [F
B

e Bit4-5=10: FHEE
SYNC1 IR (X
PRI DC [F)20f5i5()

1C33:05

Minimum Cycle Time

e/ NEBARF RS (B ns) RO 0x00000000

1C33:06

Calc and Copy Time

A A E S AR CET A RO 0x00000000
Z FEAIRERT (B ns > {8
FRFADCEREE )

1C33:08

Get Cycle Time

o 0: {F IFAHEHARR R Y RW | 0x0000
0]

o 1 FAsAAH A AR Y
E/EJ

BSEEE B 1 UFERE
RO B 2 B FE AR i 2

87 (1C32: 020 1C33:02)

1C33:09

Delay Time

SYNC1 ZE{4-E s Hlam A 2 ] RO 0x00000000
FORERT (EEA7: ns o EIRER
DCEIH )

1C33:0A

SyncO Cycle Time

RW 0x00000000
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1C33:0B | SM-Event Missed TEOPAREE NSt iBSMEE (4 RO 0x0000
HYE R (PR DCEI 5 )
1C33:0C | Cycle Time Too Small BE R BF5E R —(E A - 5 RO 0x0000
# N —EEIFRAERF
1C33:20 | Sync Error b —EEAR ES A RO FALSE
Cliar I KBRS R
DC[EP 15 )
9.5 Input Data
FFoE n AAFREH5E: 0 F[ 3 -
Index 6n00 ENC Inputs
Index HE stHA 2| S | THEX
(hex)
6n00:0 | ENC Status i A 4RiS s ARE UINT8 RO 0x11
6n00:03 | Set encoder done EE EARTEESEE BOOLEAN RO FALSE
6n00:04 | Set encoder z latch-clear IS TRARIEEYE S [$47F | BOOLEAN RO FALSE
mode done BRI E DR ERK
b5)]
6n00:05 | Counter underflow HEEE TR BOOLEAN RO FALSE
6n00:06 | Counter overflow SR BOOLEAN RO FALSE
6n00:07 | Encoder index event TR R 4RiEEs235|5% | BOOLEAN RO FALSE
fF
6n00:0E | Sync error [E s8R 77T » {84F | BOOLEAN RO FALSE
DC[EP T E -
B AT —{E
G EE R
6n00:10 | TxPDO Toggle = R TxPDO HYE#E | BOOLEAN RO FALSE
BB o fenhe U
TXPDO S5 A T
6n00:11 | Actual encoder value Umi e A INT32 RO 0x00000000
Index 6n10 STM Inputs
Index HE tEH 2Rt R 5%
(hex)
6n10:0 | STM Inputs 53 BE 3 A AL UINTS RO 0x18
6n10:01 | Ready to enable EEEhER R N EMGEL R | BOOLEAN RO FALSE
HIPEES
6n10:02 | Ready EEE) SR N AR AR BOOLEAN RO FALSE
HYIPE B
6n10:03 | Warning Ehanrcees BOOLEAN RO FALSE
6n10:04 | Warning over temperature N B BOOLEAN RO FALSE
6n10:05 | Warning open load £ A fH=E B AH#@HIE] | BOOLEAN RO FALSE
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[ ek 2 2K
6n10:06 | Error e phen BOOLEAN RO FALSE
6n10:07 | Error over temperature gl BOOLEAN RO FALSE
6n10:08 | Error short to ground A fHE B FHEAE RS | BOOLEAN RO FALSE
6n10:09 | Moving positive B3z DUIE 7 [m) 2 BOOLEAN RO FALSE
6n10:0A | Moving negative R EEDUR J7 1) BOOLEAN RO FALSE
6n10:0B | Torque reduced B AR HE BOOLEAN RO FALSE
6n10:0C | Digital input 1 Frfirigm A1 BOOLEAN RO FALSE
6n10:0D | Digital input 2 i A 2 BOOLEAN RO FALSE
6n10:0E | Sync error [E s8R 7T » {84F | BOOLEAN RO FALSE
DA EH -
B AT —{E
B RS A [EID fhaR
6n10:0F | Motor standstill IEREREERENEE | BOOLEAN RO FALSE
1FRRE(TRUE - 7t 1l)
6n10:10 | TxPDO Toggle ‘& [#Hlk TxPDO FY#f5 | BOOLEAN RO FALSE
BB fenhe U
TXPDO S5 A T
6n10:11 | Info data 1 EFERE(E BTG | INT32 RO 0x00000000
8n12:11 3E4E)
6n10:12 | Info data 2 EE B (A BT ZED| | INT32 RO | 000000000
8n12:19 5E4E)
6n10:13 | Left reference input e E il AN BOOLEAN RO FALSE
6n10:14 | Right reference input VA i NG BOOLEAN RO FALSE
6n10:15 | Encoder A channel input YRHESE A EEEGE BOOLEAN RO FALSE
6n10:16 | Encoder B channel input YRAEES B imEEHGR BOOLEAN RO FALSE
6n10:17 | Encoder Z channel input e A = BOOLEAN RO FALSE
6n10:18 | Driver disabled e rEEENES S EH | BOOLEAN RO FALSE
Index 6n20 POS Inputs
Index HE st A 2| Tt | THa%
(hex)
6n20:0 POS Inputs UINT8 RO 0x25
6n20:01 | Busy T B4 BOOLEAN RO FALSE
6n20:02 | In-Target EE P HEE BOOLEAN RO FALSE
6n20:03 | Warning Ehanrctes BOOLEAN RO FALSE
6n20:04 | Error e glen BOOLEAN RO FALSE
6n20:05 | Target overrun friE s 885 H A2 7 | BOOLEAN RO FALSE
B REE I EE
&7 > RIE A HE e
|
6n20:06 | Accelerate FE IR R AN IR P B BOOLEAN RO FALSE
6n20:07 | Decelerate FE IR R N R P B BOOLEAN RO FALSE
6n20:08 | Soft Emg B S B2 BOOLEAN RO FALSE
6n20:09 | Cmd rejected ERGEB S BOOLEAN RO FALSE
6n20:0A | Cmd aborted kS BOOLEAN RO FALSE
6n20:11 | Actual motor position TEhas S A gsnyE | INT32 RO 0x00000000
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JZI{AES
6n20:21 | Actual motor velocity TEdn S EEE 2SN E | INT32 RO 0x00000000
il
6n20:22 | Actual drive time_xx 1TE S ISRTEER(EE | UINT32 RO 0x00000000
5[ 8n21:11)(R
%)
6n20:23 | Set position counter done e ENL BT BOOLEAN RO FALSE
6n20:24 | Sync error [ $E2R077T » {£4F | BOOLEAN RO FALSE
DC[EPPHE M EA -
Efa AR RT—{E A
thE G R [EI PR
6n20:25 | TxPDO Toggle ‘& [#HlE TxPDO FY#f5 | BOOLEAN RO FALSE
TG - (b U]
TXPDO A FF AT T
Index 6n30 Latch Inputs
Index HE st A 2| Tt | THa%
(hex)
6n30:0 Latch Inputs UINT8 RO 0x13
6n30:01 | Latch extern valid DI 1 BN T 2RI BOOLEAN RO FALSE
1 AT E
6n30:02 | Latch extern valid DI 2 ELBE AN #E{EESDl | BOOLEAN RO FALSE
2 TR A
6n30:03 | Status of extern latch DI 1 AMNER $H1F B ADI 1 A& | BOOLEAN RO FALSE
6n30:04 | Status of extern latch DI 2 AMNER $H1T B ADI 2 A& | BOOLEAN RO FALSE
fE
6n30:10 | TxPDO Toggle ‘H[#lE TxPDO FYE{E | BOOLEAN RO FALSE
TG - (b U]
TWPDO ST
6n30:12 | Latched encoder value PEFEI RIS BUE INT32 RO 0x00000000
6n30:13 | Latched position counter PE{FHINT B ETEERE | INT32 RO 0x00000000
value B
9.6 Output Data
Pk n AAERHEE: 0 2 3 -
Index 7n00 ENC Outputs
Index THE tEH Epi) e g
(hex)
7n00:0 ENC Outputs UINT8 RO 0x12
7n00:02 | Set encoder fHemiseEs st EEsi{E | BOOLEAN RO FALSE
* KA TTE FALSE
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SLIERK TRUE » A4
HEZSE{E (7n00:11)
RS E

7n00:03

Set position counter

(el BT s

o RHEEAZTTTHE FALSE
SIERK TRUE > HIIfiz
EH#E(7n00:12)FF
R IE

BOOLEAN RO FALSE

7n00:04

Set encoder z latch-clear
mode

ERAERS (2B

5 B A B A Y B

AR

* RFLLALTTIE FALSE
S ERK TRUE - Al
HHES z SHFA PRI
7\(7n00:06) 5
TE

BOOLEAN RO FALSE

7n00:06

Encoder z latch-clear mode

251 (2) E GRS Es

ST ERRE

o B #iE: 0x00 ~
0x04

* 0: BERISHEFZRSI

e 1:HERTI—K -
7000 : 06 Z¥E B 1
% - RSB {E R
R EFHEGF—X

* 2 SHFHEAE -
7000 : 06 & & 2
% » BREEERS
PHIFHE - SRS E

o 3 SHIFERR—
2K o BE 7000 : 06
Ry 3 1% > dmiSes(E
T - B4Rt
eRETHES AT
E—EE5 [F950
HOERR

4 @ SETFAG AR

4% o 1 7000 : 06 2%

BRy a4 2% miGEs

{ERFH78ETT - dmtises

STEE S EES

BB ERERR

BIT8 RO 0x00

7n00:11

Set encoder value

375 3%"Set encoder"
s E AR S e HUE
B E:
0x00000000~
OXFFFFFFFF

INT32 RO 0x00000000

7n00:12

Set position counter value

% 1H"Set position

INT32 RO 0x00000000
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counter "{{E E ML
BErTHEsEE

By E:
0x00000000~
OXFFFFFFFF

Index 7n10 STM Outputs

Index
(hex)

HH

Ea)

o Rinl

st

THEL

7n10:0

STM Outputs

UINT8

RO

0x21

7n10:01

Enable

RS e S B

* Enable = TRUE
g, "Maximal
current"
(0x8n10:01)

* Enable = FALSE
5 £ "Power on
motor current”
(0x8n10:08)

BOOLEAN

RO

FALSE

7n10:02

Reset

AT ATRE S 2 Y SE R

H AR SCE LT

(EFHE) RN EE

* RFELALTTHE FALSE
AERK TRUE » RIFE
R TR A
HIFEER(BIA0: #EEY)
R OB R

BOOLEAN

RO

FALSE

7n10:03

Reduce torque

REh4E AR (R e
i) (FZ 5[ 8n10:02)

BOOLEAN

RO

FALSE

7n10:0c

Digital outputl

Hfirgmi 1

BOOLEAN

RO

FALSE

7n10:11

Position

wEME:

"Position control"f&E =L,
THYEH BRI EGE
FLEEE] 6.4)

INT32

RO

0x00000000

7n10:21

Velocity

ST
" Velocity control"f&={
THYAEE BRI (G
] 7)

INT32

RO

0x00000000

Index 7n20 POS Outputs

Index
(hex)

HH

e

Rl

st

THEL

7n20:0

POS Outputs

UINT8

RO

0x24

7n20:01

Execute

P Em S (BT
%) AT gD
< CHREES)

BOOLEAN

RO

FALSE

7n20:02

Emergency stop

DlgsipaE 5 (B

BOOLEAN

RO

FALSE
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T4 ) R+ IEEE)
A7
7n20:11 | Target position H i B E (B INT32 RO 0x00007FFF
)
o FRIE"Start type"
(0x7n20:22) » AT
B LUEHEE - &
- BEE R
7n20:21 | Velocity A E RS INE (B | INT32 RO 0x00000000
fir: GO
7n20:22 | Start type start type FHEG(EER.ZE | UINT16 RO 0x0000
% 9: Start type TEF%)
7n20:23 | Acceleration DHZRFERF ] (B : 5 UINT16 RO 0x0000
1 0x8n20:08)
e SFRERT6.2.1 B
6.2.2
o HRHIE:
0x0000~ OxFFFF
7n20:24 | Deceleration TGRS (BEAr: 2£ R | UINT16 RO 0x0000
0x8n20:08)
s PR T 6.2.1 B
6.2.2
o HRyEE:
0x0000~ OxFFFF
Index 7n30 Latch Outputs
Index HHE SR Epi) e g
(hex)
7n30:0 Latch Outputs UINT8 RO 0x04
7n30:01 | Enable latch active edge DI 1 flg5&#Efir: -FF4 | BOOLEAN RO FALSE
DI1
7n30:02 | Enable latch active edge DI 2 filg5&#Efir: = FF4 | BOOLEAN RO FALSE
DI 2
7n30:03 | Enable latch inactive edge DI 1 fifyZE 4817 %% | BOOLEAN RO FALSE
DI1
7n30:04 | Enable latch inactive edge DI 2 filyEE 4817 %% | BOOLEAN RO FALSE
DI 2
9.7 Configuration Data
R n AUREHEE: 0 £ 3 -
Index 8n00 ENC Settings
Index THH SR Epi) T {5
(hex)
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8n00:0 | ENC Settings UmiER v E UINT8 RO OxOE

8n00:0E | Reversion of rotation B ENARTIE 23 K2 [a]iE | BOOLEAN RW FALSE
PR E

Index 8n10 STM Motor Settings

Index HHE st A 2| G | THEY

(hex)

8n10:0 STM Motor Settings i B IR T E UINTS8 RO 0x12

8n10:01 | Maximum run current FHRAERENAY S 2245 | UINT16 RW Ox02EE
BEmIEE(E (EEAT - (750)

mA) > THEE(E R
750 » i AAE By 1500

8n10:02 | Reduced run current aXamsE 0 FHRNEESE) | UINT16 RW 0x0177
YRS 22 4R B B R I (E. (375)

(EAfr © mA) > THER
B8R 375 » e RfE Ry
1500 -

‘& "Reduced torque"
(0x7n10:03):% & &
truelli » BUAHILEEE
{EN

8n10:03 | Maximum hold current EaEs L ER (E UINT16 RW Ox02EE
fiL - mA) > THERIE Ry (750)
750 » H%j(fﬁ}% 1500

8n10:04 | Reduced hold current Y Rk B A R UINT16 RW 0x0177
gt (B - mA) > TH (375)
(B f 750 0 g K{E
5 1500

‘& "Reduced torque"
(0x7n10:03)% & 5
truefl » BUAHIEEE

H
8n10:06 | Motor fullsteps B2 UINT16 RW | 0x0000
(RZHE)
8n10:07 | Micro Steps (S el ) DTO801EN16 RW | 0x0008
o REEH: 256, ("256")
128, 64, 32, 16, 8, 4,
2,1
8n10:08 | Power on motor current FE®EZEGEAE | UINT16 RW 0x0177
P e (B ¢ (375)
mA)
8n10:09 | Max Start Velocity BRI A TEE)ZE | UINT16 RW 0x0064
i3 (100)
8n10:12 | Safe motor current XTEZE BB | UINT16 RW 0x0177
St (FEARFENE OP (8 (375)

2 HAMRRERE )
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Index 8n12 STM Features

index | EH e Kl B | A
(hex)
8n12:0 STM Features S B A UINTS8 RO 0x42
8n12:01 | Operation mode PEVERER, DTOS802EN04 RW 0x00
e 0: HEf ("Automatic
o 2: TP ")
o 3: (I B
8n12:09 | Invert motor polarity BLEh i E i 7 afy | BOOLEAN RW FALSE
a3 E
8n12:11 | Selectinfo data 1 7HEE" Info data 1': DTO803ENO8 RW 0x03
o 3 EEGEER A ("Motor coil
o 4:; B4R ETER B current A")
7 B
* 8: RGeS &
o O U BRI RS
. H ARt (51 L&
FiF IR 15R)
8n12:19 | Select info data 2 75" Info data 2" DTO803ENO8 RW 0x04
o 3 EEGEER A ("Motor coil
o 4: EEMBEIE R B current B")
7. Y
* 8: RGeS &
o O U BRI
o 14: GHERAG(EE RE
iF IR 15R)
8n12:2A | Power on DO 1 #¢7E DO 1 [y (F | BOOLEAN RW | FALSE
1% EHEER)
8n12:2B | Safety DO 1 7 DO 1 HyZ¢4Wh | BOOLEAN RW | FALSE
HIEIRAE T OP 3
2 HA KRG FE )
8n12:30 | Invert digital input 1 Fefirdm A 1 K& |a) BOOLEAN RW FALSE
8n12:31 | Invert digital input 2 i A 2 2= BOOLEAN RW FALSE
8n12:32 | Function for input 1 HEPREOATE A 1 1Y DTOSOAEN04 RW 0x00
HETE ("Normal
o 0: IEE i A input ")
* 1: BRFHEERSE 1RT
At
8n12:36 | Function for input 2 EEFEE T A 2 1Y DTOSOAEN04 RW 0x00
A ("Normal
o 0: IEE A input ")
* 1: BrFHEERSE 1R
HE
8n12:37 | Limit switch stop mode HEE RS (FThEE DTOSOBENO1 RW 0x00
* O: Hi[RGHBARELT 1F ("Limit switch
- B hard stop")
Mg I
{5 11 2 Byl
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o 1 fEBR B BHEUE 1
- BEREERE
1E o JREEEE
Tk
8020:0D #E{T

8n12:40

Encoder index latch
trigger

GRS E T [(2)AOR Y

SHTF S

o 0: AEfi7 filg 3%

o 1. EF&AESE

* 2. NG

* 3: FFGEL RS
flEs

DTO811ENO3

RW

0x00
("Level
trigger ")

8n12:42

Encoder index polarity

SRR E 5 [(2) ELH
fa:

* 0: {REMLELH

o 1: =S ALEUH

DTO813ENO1

RW

0x01
("High active
Il)

8n12:43

Generate hardware limit
stop error

SRETE WA 25 s S
PRBAREE LEE) - 2
BEASERME I - 1F
ST —(EEE
Z R RSERRSE
E
 EASEIRE
WNRSETREE
(0x7n10:02)
D FESHERE 11
- EEHN—fRen
LR EE
o WIS R
PRAEE 11 A 1
=] RE - FIfE
PR -

o

.
[any

BOOLEAN

TRUE

Index 8n20 POS Settings

Index
(hex)

HH

GTE]

Rl

==
ALy

1
=04

8n20:0

POS Settings

L B 5 E

UINTS8

RO

0x07

8n20:01

Velocity min

B/ NSUEEE
© HREHIE:
0~8388096

UINT32

RW

0x00000000

8n20:02

Velocity max

OGSk

* BERSHRERHRE

« HREIE:
0~8388096

UINT32

RW

0x00002710
(10000)

8n20:03

Acceleration pos

NG )E E EpnEE
(BEfir: #£ 5, 8020:08)
* HRYEiE: 0765535

UINT16

RW

Ox03ES
(1000)

8n20:04

Acceleration neg

JZ 1 fre g e R

UINT16

RW

O0x03E8
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(R fiL: ¥ 57 8020:08)
* G0 #EiE: 0765535

(1000)

8n20:05

Deceleration pos

1 [ e A ek 2B A ]
(BAAir: ¥ . 8020:08)
* AR E: 0765535

UINT16

RW

Ox03ES
(1000)

8n20:06

Deceleration neg

J5Z [0 FE R B ek 2B A ]
(BEfir: 2 5, 8020:08)
* HRYEi[E: 0765535

UINT16

RW

Ox03ES
(1000)

8n20:07

Emergency deceleration

XAk AR [ (R i

WI7E o B B
8020:08)

o H#EIE]: 065535

UINT16

RW

0x0000

8020:08

Acceleration unit

R AR AL :

¢ 0: fi£ Vmin £l Vmax
HIInzREF [ Z D]

e 1: /& Vmin &
Vtarget Ay RS
=]

* 2: IR
[128*ftr /701 2]

e 3: {i£ Veurrent Z]
Vtarget ARG
fE[Z )]

DTO814ENO2

RW

0
("Acceleration
time from
Vmin to Vmax
[ms]")

8020:09

Acc-Dec parameter
definition

SEE MR HE 45

¢ 1: Acceleration--
>Start phase &
Deceleration-->Stop
Phase

¢ 2: Acceleration--
>Acceleration &
Deceleration-->
Deceleration
(‘& "Acceleration
unit" = 3 KRN 8
IHE3EE)

DTO815ENO1

RW

0
("Acceleration-
->Start phase
&
Deceleration--
>Stop Phase")

8020:0D

Hardlimit deceleration

e AR S 5 22 (R e

W7E o B B
8020:08)

o AR HEE: 0765535

UINT16

RW

0x0000

Index 8n21 POS Features

Index
(hex)

HH

a5t

R

S
1A

8n21:0

POS Features

UINTS8

0x01

8n21:01

Start type

FEAERE A

e 0:ldle,

¢ 1: Absolute,

® 2: Relative,

¢ 3:Endless plus

* 4:Endless minus

DTO80OFEN16

0x0002
("Relative")
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* 6: Additive,

* 1001: absolute change,
* 1002: relative change,
¢ 1006: additive change

9.8 Driver Tuning Functions

Index 8030 Vendor Specific

Index
(hex)

HH

Ea)

o Rinl

st

THEL

8030:0

Vendor specific

A HE RS AR E S
B

UINT8

RO

0x0D

8030:01

GCONF

HAICE

UINT32

RW

0x00000000

8030:02

CHOPCONF

HTRACE

UINT32

RW

0x100101D5

8030:03

COOLCONF

FRERE A2
"coolStep" Hi
"stallGuard"

UINT32

RW

0x00000000

8030:04

PWMCONF

EER PWM 155
stealthChop

UINT32

RW

0x00050480

8030:05

TPOWER_DOWN

SR I R
BB RS
] - BT R 0 5]
4%

UINT32

RW

0x00000007

8030:06

TSTEP

HIEEIRI(E 1/256
e 2 [ > 1%
 H g ASEEFR L
1/F_CLK ByBRfIr 5t
(F_CLK=2"24)

UINT32

RO

8030:07

TPWMTHRS

352" "stealthChop" A EE

JEE PMW 550 iz e 2R

E o

TSTEP>=TPWMTHRS

- IoER > B
"steathChop" PWM
B

- ZH"dsStep"

UINT32

RW

0x00000000

8030:08

TCOOLTHRS

2R B RERETR
"coolStep” Eil
"stallGuard"ITEEHY T FR
REME R -

UINT32

RW

0x00000000

8030:09

THIGH

IPER S E Fea TR A
B T~ DA [F] AR
e SR 2l AN
{BHAE -

UINT32

RW

0x00000000

8030:0A

VDCMIN

=7 VDCMIN B R

UINT32

RW

0x00000000
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Index
(hex)

HH

e

o Rinl

et | FHax

I E B H deStep
(HERT90)

8030:0B

DCCTRL

dcStep(DC) H A [T
B 7

WO | --

8030:0C

DRV_ STATUS

"stallGuard"{H FIEEE) 25
jEii-l;}%‘*TmL‘

(AR

RO -

8030:0D

PWM_SCALE

B PWM lE LSRR ES

(255 =He KL )
FEBRERE S PWM of
EAERIVRE Y S S
i o

56 11 Ry R R TEE!"Vendor Specific" IREEIZ Y FF~EV AR Trinamic

TMC5130A WESRIESER -

9.9 Information and Diagnostic Data

o n AR5 0 21 3 -

Index An10 STM Diag data

Index HE tEH Epi) TGS 5%
(hex)
An10:0 | STM Diag data o B s IR AR UINT8 RO ox11
An10:02 | Over temperature EEEhER ICHY A BOOLEAN RO FALSE
3 80 °C
o EE: SRR E L
A HFPHERGERE
5| 0x7n10:02)

An10:03 | Torque overload KB BOOLEAN RO FALSE
An10:04 | Under voltage YeNEEfATEHE /R > EE | BOOLEAN RO FALSE
s L IREE T & iE

H e
o JEE: MLEEAREH S
A FHERRGERR
5| 0x7n10:02)
An10:05 | Over voltage A% BOOLEAN RO FALSE
An10:06 | Short circuit A £ A fEAeHIE] GND &9 BOOLEAN RO FALSE
B - BRENESEE RiEH -
An10:07 | Short circuit B 1 B fHAHIZ] GND 45 BOOLEAN RO FALSE
B o BEENESE BT -
An10:08 | No control power R BOOLEAN RO FALSE
An10:09 | Misc error EEEfESIN NARZE{E1E | BOOLEAN RO FALSE
- SR
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_ KE—:‘:HUV_Cpn
PRy =Sl ls K ) S U

KH PR EE RS
0x7n10:02)
An10:0a | Configuration A% BOOLEAN RO FALSE
An10:11 | Actual operation mode E R DTOS09EN04 RO 0x00
¢ 0: Undefined ("undefined")
¢ 1: Velocity direct
* 2: Velocity controller
* 3: Position controller
A010:1e | Error code RN ECEEIETIE L | UINT32 RO 0x00000000
HIPE R (SFRAEEE 1L
PRy IZR )
Index An20 POS Diag data
Index HH SEH Epi) e {5
(hex)
An20:0 | POS Diag data U B TV HERE | UINTS RO 0x06
EEEE
An20:01 | Command rejected N ZEhAESE S HiZ | BOOLEAN RO FALSE
(A=Y
An20:02 | Command aborted RN ERsE s 2= (= | BOOLEAN RO FALSE
1R R a <
An20:03 | Target overrun friEEh 885 H1Z{7 | BOOLEAN RO FALSE
B RE B B
& NI A RE R E
e 7 1]
An20:04 | Target timeout R FE BOOLEAN RO FALSE
An20:05 | Position lag R FE BOOLEAN RO FALSE
An20:06 | Emergency stop BXZ (2 ([ BOOLEAN RO FALSE
9.10 Configuration Parameters Storage
Index FOO8 Internal EEPROM
index | EH e gl M | AR
(hex)
F008:0 Internal EEPROM 1 CoE 2EEFEIN | UINTS RO 0x05
[ EEPROM
F008:01 | Code Word 4% CoE fii B IS LT | UINT32 RW 0x00000000
Zi| EEPROM HY75HE o
EHE: 0x12345678
F008:02 | Save Counter RS AEEY UINT16 RO 0x0000
F008:03 | Load factory default FEt&% YT HIE A U | BOOLEAN RW TRUE
THEEACE -
o FHEF IS EEE
Ky FALSE - Gt{%
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ONIREE
B8 (0x8000 |
0x8321)

F008:04

Save configuration data

EFATA L E ER

E I EfE S MR RS

o 3F9E B TRUE DU
Fic B %35 (0x8000
FI| 0x8321) T £
ECAT-2094S [y 1%
i

BOOLEAN

RW FALSE

F008:05

Save error encountered

AFECEAE

BOOLEAN

RO FALSE

F008:06

Initialization error

P EEPROM f7HIZ
M

BOOLEAN

RO FALSE

9.11

Station alias Configuration

Index FOO9 Station Alias

Index
(hex)

HH

a5t

T

= 2T
1:71—'\13/!3\ LE

F009:0

Station Alias

UINTS8

0x02

F009:01

Rotary switch value

A et A

e "= ESC register load
setting” & 0 B » H& 1
HEREFHEN
ESC W78

UINT16

0x00

F009:02

ESC register load setting

Rt s sl HS:
AEE - WKL EE
BT IERY ESC B {F
s

* 0: B4fest

e 1:Sll

BOOLEAN

RW 0x0
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10 §ERFIR

AN R
PR SREH
0x0001 LG SNl
0x0002 HEEN
0x0004 R R
0x0008 A PHEERS
0x0010 B FHAG
0x0020 FERERE I RE
0x0040 A E R
0x0080 EtherCAT AREEEEE{EH F F OP tJ#4 % PreOP = SafeOP
0x0100 HE)G R CEE o FhEERR T BRI E & 2 5 (VM) EF R

FhE 14: HBNF IEFRIIR

11 BERR T E Y e E 5

GCONF - General Configuration Register

Bit Name Description Default

2 en_pwm_mode 1: stealthChop voltage PWM mode enabled 0
(depending on velocity thresholds). Switch from off
to on state while in stand still, only.

3 enc_commutation 1: Enable commutation by full step encoder 0
(DCIN_CFG5 = ENC_A, DCEN_CFG4 = ENC_B)

4 shaft 1: Inverse motor direction 0
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GCONF - General Configuration Register
Bit Name Description Default
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GCONF - General Configuration Register

Bit Name Description Default
Z5#& 15: GCONF - General Configuration Register
AR
REFTECHYDIRE R EF L - EEEThRE RS EHE - NIEF Y -
CHOPCONF- Chopper Configuration
Bit Name Function Description Default
31 - reserved - 0
30 diss2g Short to GND protection | O: Short to GND protection is on 0
disable 1: Short to GND protection is disabled
29 dedge enable double edge step | 1: Enable step impulse at each step edge 0
pulses to reduce step frequency requirement.
28 intpol interpolation to 256 1: The actual microstep resolution (MRES) | 1
microsteps becomes extrapolated to 256 microsteps
for smoothest motor operation (useful for
Step/Dir operation, only)
27 mres3 MRES = %0000: 0
26 mres2 micro step resolution Native 256 microstep setting. Normally | O
25 mres1 use this setting with the internal 0
24 mres0 motion controller. 0
= %0001 ... %$1000:
128, 64, 32, 16, 8, 4, 2, FULLSTEP
Reduced microstep resolution esp. for
Step/Dir operation.
The resolution gives the number of
microstep entries per sine quarter
wave.
The driver automatically uses
microstep positions which result in a
symmetrical wave, when choosing a
lower microstep resolution.
step width=2"MRES [microsteps]
23 sync3 SYNC This register allows synchronization of the | 0
22 sync2 PWM synchronization chopper for both phases of a two phase 0
21 syncl clock motor in order to avoid the occurrence of | 0
20 syncO a beat, especially at low motor velocities. 0
It is automatically switched off above
VHIGH.
= %0000: Chopper sync function
chopSync off
= %0001 ... %1111:
Synchronization with fSYNC =
fCLK/(sync*64)
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CHOPCONF- Chopper Configuration

Bit

Name

Function

Description

Default

Hint: Set TOFF to a low value, so that the
chopper cycle is ended, before the next
sync clock pulse occurs. Set for the double
desired chopper frequency for chm=0, for
the desired base chopper frequency for
chm=1.

19

vhighchm

high velocity chopper
mode

This bit enables switching to chm=1 and
fd=0, when VHIGH is exceeded. This way, a
higher velocity can be achieved. Can be
combined with vhighfs=1. If set, the TOFF
setting automatically becomes doubled
during high velocity operation in order to
avoid doubling of the chopper frequency.

18

vhighfs

high velocity fullstep
selection

This bit enables switching to fullstep,
when VHIGH is exceeded. Switching takes
place only at 45° position. The fullstep
target current uses the current value from
the microstep table at the 45° position.

17

vsense

sense resistor voltage
based current scaling

0: Low sensitivity, high sense resistor
voltage
1: High sensitivity, low sense resistor
voltage

16

tbll

15

tbl0

TBL
blank time select

%00 ... %11:

Set comparator blank time to 16, 24, 36 or
54 clocks

Hint: %01 or %10 is recommended for
most applications

14

chm

chopper mode

= (:Standard mode (spreadCycle)

= 1: Constant off time with fast decay
time.
Fast decay time is also terminated
when the negative nominal current is
reached. Fast decay is after on time.

13

rndtf

random TOFF time

= 0: Chopper off time is fixed as set by
TOFF

= 1: Random mode, TOFF is random
modulated by dN¢=-12 ... +3 clocks.

12

disfdcc

fast decay mode

chm=1:

disfdcc=1 disables current comparator
usage for termi-nation of the fast decay
cycle

11

fd3

TFD [3]

chm=1:
MSB of fast decay time setting TFD

10

hend3

hend2

0o

hendl

hend0

HEND

hysteresis low value
OFFSET

sine wave offset

= chm=0
%0000 ... %1111:
Hysteresisis -3,-2,-1,0, 1, ..., 12
(1/512 of this setting adds to current
setting)
This is the hysteresis value which
becomes used for the hysteresis

R|RO|O
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CHOPCONF- Chopper Configuration
Bit Name Function Description Default
chopper.
= chm=1
%0000 ... %1111:
Offsetis-3,-2,-1,0,1, ..., 12
This is the sine wave offset and 1/512 of
the value becomes added to the
absolute value of each sine wave entry.
6 hstrt2 - HSTRT = chm=0 1
5 hstrtl hysteresis start value %000 ... %111: 0
4 hstrt0 added to HEND Add 1, 2, ..., 8 to hysteresis low value 1
HEND
- TFD [2..0] (1/512 of this setting adds to current
fast decay time setting setting)
Attention: Effective HEND+HSTRT < 16.
Hint: Hysteresis decrement is done
each 16 clocks
= chm=1
Fast decay time setting (MSB: fd3):
%0000 ... %1111:
Fast decay time setting TFD with
N = 32*HSTRT (%0000: slow decay
only)
3 toff3 TOFF off time Off time setting controls duration of slow 0
2 toff2 and driver enable decay phase 1
1 toffl Nck= 12 + 32*TOFF 0
0 toffo %0000: Driver disable, all bridges off 1
%0001: 1 — use only with TBL > 2
%0010 ... %1111: 2 ... 15
General enable for the motor driver, the
actual value does not influence
stealthChop
= Q: Driver off
= 1..15: Driver enabled
Z#& 16: CHOPCONF- Chopper Configuration
COOLCONF- Smart Energy Control
Bit Name Function Description Default
- reserved - 0
24 sfilt stallGuard? filter enable = 0:Standard mode, high time resolution | 0
for stallGuard2
= 1: Filtered mode, stallGuard2 signal
updated for each four fullsteps (resp.
six fullsteps for 3 phase motor) only to
compensate for motor pole tolerances
23 - reserved 0
22 sgt6 stallGuard2 threshold This signed value controls stallGuard2 0
21 sgt5 value level for stall output and sets the optimum | 0
20 sgtd measurement range for readout. Alower | 0
ICP DAS Page 99 ECAT-2094S User Manual

Version 1.3.2




COOLCONF- Smart Energy Control
Bit Name Function Description Default
19 sgt3 value gives a higher sensitivity. Zero isthe | 0
18 sgt2 starting value working with most motors. 0
17 sgtl -64 to +63: A higher value makes 0
16 sgt0 stallGuard2 less sensitive and requires 0
more torque to indicate a stall.
15 seimin minimum current for = 0:1/2 of current setting (IRUN) 0
smart current control = 1:1/4 of current setting (IRUN)
14 sednl current down step speed | ® %00: For each 32 stallGuard2 values 0
13 sedn0 decrease by one 0
= %01: For each 8 stallGuard2 values
decrease by one
= %10: For each 2 stallGuard2 values
decrease by one
= %11: For each stallGuard2 value
decrease by one
12 - reserved 0
11 semax3 stallGuard2 hysteresis If the stallGuard2 result is equal to or 0
10 semax2 value for smart current above (SEMIN+SEMAX+1)*32, the motor 0
9 semax1 control current becomes decreased to save 0
8 semax0 energy. 0
%0000 ... %1111: 0 ... 15
7 - reserved 0
6 seupl current up step width Current increment steps per measured 0
5 seup0 stallGuard2 value 0
%00 ... %11:1,2,4,8
4 - reserved 0
3 semin3 minimum stallGuard2 If the stallGuard2 result falls below 0
2 semin2 value for smart current SEMIN*32, the motor current becomes 0
1 seminl control and increased to reduce motor load angle. 0
0 semin0 smart current enable = %0000: smart current control coolStep | 0
off
= %0001 .. %1111:1...15
4% 17: COOLCONF- Smart Energy Control
PWMCONF- Voltage PWM Mode stealthChop
Bit Name Function Description Default
- reserved - 0
21 freewheell | Allows different Stand still option when motor current 0
standstill modes setting is zero (I_HOLD=0).
20 freewheelO = %00: Normal operation 0
= %01: Freewheeling
= %10: Coil shorted using LS drivers
=  %11: Coil shorted using HS
driverssetting is zero (I_HOLD=0).
=  %00: Normal operation
= %01: Freewheeling
= %10: Coil shorted using LS drivers
ICP DAS Page 100 ECAT-2094S User Manual

Version 1.3.2




PWMCONF- Voltage PWM Mode stealthChop

Bit

Name

Function Description

Default

%11: Coil shorted using HS drivers

19

pwm_
symmetric

Force symmetric PWM .

0: The PWM value may change within
each PWM cycle (standard mode)
1: A symmetric PWM cycle is enforced

18

pwm_
autoscale

PWM automatic .
amplitude scaling

0: User defined PWM amplitude. The
current settings have no influence.

1: Enable automatic current control
Attention: When using a user defined
sine wave table, the amplitude of this
sine wave table should not be less than
244, Best results are obtained with 247
to 252 as peak values.

17

pwm_freql

16

pwm_freq0

PWM frequency .
selection .

%00: fPWM=1/1024 fCLK
%01: fPWM=1/683 fCLK
%10: fPWM=1/512 fCLK
%11: fPWM=1/410 fCLK

o

15

14

13

12

11

10

0o

PWM_
GRAD

User defined amplitude | =
(gradient) or regulation
loop gradient

pwm_ autoscale=0

Velocity dependent gradient for PWM
amplitude:

PWM_GRAD * 256 / TSTEP

is added to PWM_AMPL

pwm_ autoscale=1

User defined maximum PWM
amplitude change per half wave (1 to
15)

R|OO|R,r|O(O|O|O

OR[N WIAlUWO |

PWM_
AMPL

User defined amplitude | =
(offset)

pwm_ autoscale=0

User defined PWM amplitude offset (0-
255)

The resulting amplitude (limited to
0..255) is:

PWM_AMPL + PWM_GRAD * 256 /
TSTEP

pwm_ autoscale=1

User defined maximum PWM
amplitude when switching back from
current chopper mode to voltage PWM
mode (switch over velocity defined by
TPWMTHRS). Do not set too low
values, as the regulation cannot
measure the current when the actual
PWM value goes below a setting
specific value. Settings above 0x40
recommended.

OoO|Oo|jOo|0O|0O|O|O|O

Z#%& 18: PWMCONF- Voltage PWM Mode stealthChop

Velocity Dependent Driver Feature Control Register

R/W

Bit Name
Qty

Description

Default
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Velocity Dependent Driver Feature Control Register

R/W

Bit
Qty

Name

Description

Default

TPOWER_DOWN

TPOWERDOWN sets the delay time after stand still
(stst) of the motor to motor current power down. Time
range is about 0 to 4 seconds.

0..((278)-1) * 2718 t¢

0x00000007

20

TSTEP

Actual measured time between two 1/256 microsteps
derived from the step input frequency in units of
1/fCLK. Measured value is (2720)-1 in case of overflow
or stand still.

All TSTEP related thresholds use a hysteresis of 1/16 of
the compare value to compensate for jitter in the clock
or the step frequency. The flag small_hysteresis
modifies the hysteresis to a smaller value of 1/32.
(Txxx*15/16)-1 or

(Txxx*31/32)-1 is used as a second compare value for
each comparison value.

This means, that the lower switching velocity equals
the calculated setting, but the upper switching velocity
is higher as defined by the hysteresis setting.

When working with the motion controller, the
measured TSTEP for a given velocity V is in the range
(224 / V) < TSTEP <224 /V - 1.

In dcStep mode TSTEP will not show the mean velocity
of the motor, but the velocities for each microstep,
which may not be stable and thus does not represent
the real motor velocity in case it runs slower than the
target velocity.

20

TPWMTHRS

This is the upper velocity for stealthChop voltage PWM
mode.

TSTEP 2 TPWMTHRS

- stealthChop PWM mode is enabled, if configured

- dcStep is disabled

20

TCOOLTHRS

This is the lower threshold velocity for switching on
smart energy coolStep and stallGuard feature.
(unsigned)
Set this parameter to disable coolStep at low speeds,
where it cannot work reliably. The stop on stall
function (enable with sg_stop when using internal
motion controller) and the stall output signal become
enabled when exceeding this velocity. In non-dcStep
mode, it becomes disabled again once the velocity falls
below this threshold.
= TCOOLTHRS > TSTEP > THIGH:

- coolStep is enabled, if configured

- stealthChop voltage PWM mode is disabled
= TCOOLTHRS = TSTEP

0x00000000
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Velocity Dependent Driver Feature Control Register

R/W Bit Name Description
Qty

Default

- Stop on stall and stall output signal is
enabled, if configured

TSTEP < THIGH:

only).

= coolStep is disabled (motor runs with normal
current scale)

= stealthChop voltage PWM mode is disabled

= |f vhighchm is set, the chopper switches to chm=1
with TFD=0 (constant off time with slow decay,

= chopSync2 is switched off (SYNC=0)

= - [f vhighfs is set, the motor operates in fullstep
mode and the stall detection becomes switched
over to dcStep stall detection.

% 20 THIGH This velocity setting allows velocity dependent 0x00000000
switching into a different chopper mode and
fullstepping to maximize torque. (unsigned)

The stall detection feature becomes switched off for 2-
3 electrical periods whenever passing THIGH threshold
to compensate for the effect of switching modes.

Z#& 19: Velocity Dependent Driver Feature Control Register

Ramp Generator driver Feature Control Register

loss.

dcStep.

comparison)

above velocity VDCMIN (unsigned) (only when using
internal ramp generator, not for STEP/DIR interface —in
STEP/DIR mode, dcStep becomes enabled by the
external signal DCEN)

In this mode, the actual position is determined by the
sensor-less motor commutation and becomes fed back
to XACTUAL. In case the motor becomes heavily
loaded, VDCMIN also is used as the minimum step
velocity. Activate stop on stall (sg_stop) to detect step

= (: Disable, dcStep off
= |VACT| 2 VDCMIN = 256:
- Triggers the same actions as exceeding
THIGH setting.
- Switches on automatic commutation dcStep
Hint: Also set DCCTRL parameters in order to operate

(Only bits 22... 8 are used for value and for

R/W Bit Name Description Default
Qty
w 23 VDCMIN Automatic commutation dcStep becomes enabled 0x00000000

Z5#& 20: Ramp Generator driver Feature Control Register

| Motor Drive Register
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R/W Bit Name Description Default
Qty
w 24 DCCTRL dcStep (DC) automatic commutation configuration 0x00000000
register (enable via pin DCEN or via VDCMIN):
= bit9...0: DC_TIME: Upper PWM on time limit for
commutation (DC_TIME * 1/fCLK). Set slightly
above effective blank time TBL.
= Dit 23... 16: DC_SG: Max. PWM on time for step loss
detection using dcStep stallGuard2 in dcStep mode.
(DC_SG * 16/fCLK)
Set slightly higher than DC_TIME/16
O=disable
Attention: Using a higher microstep resolution or
interpolated operation, dcStep delivers a better
stallGuard signal.
DC_SG is also available above VHIGH if vhighfs is
activated. For best result also set vhighchm.

R 8 PWM_SCALE Actual PWM amplitude scaler (255=max. Voltage) In --
voltage mode PWM, this value allows to detect a
motor stall.

Z#& 21: Motor Drive Register
DRV_ STATUS - Drive Error Flags and stallGuard2 Value
Bit Name Function Description Default
31 stst This flag indicates motor stand still in each --
standstill indicator operation mode. This occurs 2720 clocks
after the last step pulse.

30 olb open load indicator 1: Open load detected on phase A or B. --

phase B Hint: This is just an informative flag. The

29 ola open load indicator driver takes no action upon it. False --

phase A detection may occur in fast motion and
standstill. Check during slow motion, only.

28 s2gb short to ground 1: Short to GND detected on phase A or B. --

indicator phase B The driver becomes disabled. The flags stay

27 s2ga short to ground active, until the driver is disabled by -

indicator phase A software (TOFF=0) or by the ENN input.

26 otpw overtemperature pre- 1: Overtemperature pre-warning threshold --

warning flag is exceeded.
The overtemperature pre-warning flag is
common for both bridges.

25 ot overtemperature flag 1: Overtemperature limit has been reached. | --
Drivers become disabled until otpw is also
cleared due to cooling down of the IC.

The overtemperature flag is common for
both bridges.

24 stallGuard stallGuard2 status 1: Motor stall detected (SG_RESULT=0) or -
dcStep stall in dcStep mode.

23 - reserved Ignore these bits --

22
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DRV_ STATUS - Drive Error Flags and stallGuard2 Value

a lower limit. It is not applicable in
stealthChop mode.

SG_RESULT is ALSO applicable when dcStep
is active. stallGuard2 works best with
microstep operation.

Temperature measurement:

In standstill, no stallGuard2 result can be
obtained. SG_RESULT shows the chopper
on-time for motor coil A instead. If the
motor is moved to a determined microstep
position at a certain current setting, a
comparison of the chopper on-time can
help to get a rough estimation of motor
temperature. As the motor heats up, its coil
resistance rises and the chopper on-time
increases.

Bit Name Function Description Default
21
20 CS actual motor current / Actual current control scaling, for -
19 ACTUAL smart energy current monitoring smart energy current scaling
18 controlled via settings in register
17 COOLCONF, or for monitoring the function
16 of the automatic current scaling.
15 fsactive full step active 1: Indicates that the driver has switched to --
indicator fullstep as defined by chopper mode

settings and velocity thresholds.
14 - reserved Ignore these bits --
13
12
11
10
9 SG_ RESULT | stallGuard2 result Mechanical load measurement: --
8 respectively PWM on The stallGuard2 result gives a means to -
7 time for coil A in stand measure mechanical motor load. A higher -
6 still for motor value means lower mechanical load. A value | —-
5 temperature detection | of O signals highest load. With optimum SGT | _.
4 setting, this is an indicator for a motor stall. | __
3 The stall detection compares SG_RESULTto | __
> 0 in order to detect a stall. SG_RESULT is _
1 used as a base for coolStep operation, by —
0 comparing it to a programmable upper and [

4% 22: DRV_ STATUS - Drive Error Flags and stallGuard2 Value

fok = 2% [Hz]
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