ECAT-2091S

EtherCAT
Hphh 25 21 B/5HRHFE

e

(Version 1.3.0)

s
ECAT-20915




/

5t
SRR NUAME R AIR A FEREEER - RS
—EEORE > PR R ERA SRR -

EEEH

FUERAZSE SR M E TG R HIR S - SRR (A
PR FEIA KB ETHIEREE © BBREERN AR FEES
SRR RS R AR > AN A T ATEE R EE oA
AR AN - SR RE BT EET R - A AT AT
K 2 e rR S B B B RN (LB s iy > R 51T
K> ARRESn A EKIEE AT RAN A BRI SE =it = =
FREERRLT > REFJEHBMB R EE st > A LU
AR - B0 L XS R E A T AE

htE
RERTA © 2017 BIERHRITAIR AT > (REBTARER] -
R

SCPE R S PR A EIY PR > P AR B an AT o i Y
% R A IR & TR A

e E 5 |

WA REEBE R - TR TR S & Ak
¥ o Email:

service@icpdas.com, service.icpdas@gmail.com

ICP DAS Page 2

ECAT-2091S User Manual
Version 1.3.0



fEET4CER

RRCAS

HEH

st e

Author

1.10

05.07.2018

FHERRAS

M. K.

1.1.1

13.05.2020

SR RIAS

M.K.

1.1.2

13.05.2020

HEHEE

M.K.

1.2.0

16.09.2020

* DOk B S
* $EERYIFR

* SLiER EHE e
* B E B E

M.K.

1.2.1

25.01.2021

o BT "BHRS SR PR AR "

o R/ RER EEAL :
= B¥[ "current to target"
= B VT EP

o ETsEERR

e IEf["Target overrun"

o SO EAYEHRE LR

M.K.

1.3.0

20.11.2023

o BEAGSEEE - BN N AITAE:
= | #4le st e bk
= %3 FoE BETHIEG
* HIHGHRAS 2.0
o WEHNLL N
® |nitialization error
= Station Alias

Eric Chen




Contents H &%

R L 2 [T 3
1.1 BT © ettt ettt ettt ettt ettt et ettt e ettt n ettt nenananae 3

1.2 T B ettt ettt ettt 4

1.3 ITEL RIST ettt ettt ettt et s et eeenanee 6

g & - TR 7
3 B ettt ettt n et erenanes 8
3.1 LEDFETE TR cvovvveeeeeeeeteeeeesese e sse et sse st s et es st s st ne s s et ens s e sanenaans 8

3.1 A === T TR 10

3.2 G b TR 10

3.3 AV TN TRt s TR 12

3.4 D B T TRAT ettt et s e et e st e naeesaaean 14
B8 L TUAR TR EE T oottt et st s et et s eneeeeees 14

38,2 SN TEE T oottt ettt 15

3.3 G BRI AT oottt et aaes 16

A I oottt ettt ettt ettt nenenene 18
4.1 EENEICAT AR ¢+ veeveeeeeeeeeeeeeeeeeeeee et e eee e s s e eees st ee s s s eeesesesesseneeenes 18

4.2 L=y - SR 18

4.3 ]S RELT ettt ettt ettt s 20
e = = E = VTR 20

A.3.2 DCIEIETELTR .ottt nen s 21

R = = Gt - R 24
5.1 ESIREZE ..ottt ettt ettt ettt et s e eneeeees 24
5L T A ES R ZE oottt es ettt et s eeeeaes 24

5.2 T o TR 25

5. 2.1 T BRI CATZE B o oottt ettt enen e 25

5.2.2 EtherCAT T R I T oot eee et e eeesees 27

5.2.3 R I R B I B ettt ettt st sttt eaeas 28

5.3 LSS N 31 TR 30

I VA= g il =TT 31
6.1 VA= =T = i TR 31

6.2 POSItIONING INTEITACE wuvvveieiiiiireeeeee et 31
(I N L1 A S VA == TS 40

6.2.1.1 FEVMIN B Vmax@IHIEERERT oo 40

6.2.1.2 FEVmIn ] VtargetdI IR v 42

6.2.1.3 TR FEE [L28* P43 /2] oottt 43

6.2.1.4 feVeurrent Zl| Vtarget Y IZRAE R cvveveeeeeeeeeeceeeeeeee e 45

6.2.2 JIEEFE /TR EEFEEETI ..ottt 46

6.2.2.1  Start-Stop Phase TYPE ...cceeeviieiiiiiiiie ettt eritee e et e e sae e 46

ICP DAS Page 1 ECAT-2091S User Manual

Version 1.3.0



6.2.2.2 Standard Acceleration/Deceleration.....cocooueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennn 47

6.3 Positioning Interface ComMPaCt.......vicevvviccirreeiieeeeiiiireeeee e 49

6.4 POSITION CONLIOL..cciiiiiiieecieee e e 53

T R R ERTE v e eer e e sttt e ettt sttt ettt ettt ettt ettt be b nbete et et eaeerebens 56
8 COETPTHL vevveereereereereeeeiteeteeteeteste et eseessesseste et e eteeseeteeseessessessensessesteeseeseessensensesensensesneas 59
8.1 22 ST 59

8.2 e e b | T = U1 SRRSO 60

8.3 =i TR 63

O R I B B Ere oottt ettt ettt 65
9.1 BRI oottt ettt ettt ettt ettt te et ere s 65

9.2 RXPDO Mapping ObjJECES ....uviiiiiiiieeiiiiieee st eriitee e e s siee e e e svae e e 66

9.3 TXPDO Mapping OBJECES ..coovvviviieiiee et 68

9.4 SYNC MANAZET ODJECES ..uvvrrviiiiieiieiirieeeee e e e eesnaraeeees 72

9.5 INPUE DAta ..t e e e e e e e e e e e e e e e e e e e e e e e eeeees 76

9.6 (@10} o o 10l D - ] - [ 78

9.7 Configuration Data.......cccuveeeeeiieiiiiiiiieeeeec et e e 82

9.8 Driver TUNING FUNCLIONS ....cceeiiiieee et e e e e e 86

9.9 Information and Diagnostic Data.........cocecvvveeiieiieiiiiiieeeeec e 88
9.10 Configuration Parameters STOrage ....uueuveeivviccirreeeeee et eeeeesenreeenes 89
9.11 Station alias CoNfigUration ........ccoeceivveeiieiiiiiieeeee e, 90

10 S= T e | =TSSR ORUPPR 91
11 I P R T B R TE T eveveeresrereeressessesessesseseete st e s ese st e seseebesbe s esesaeaessebensens 91
ICP DAS Page 2 ECAT-2091S User Manual

Version 1.3.0



o

ECAT-20915

11 #§ 4

ECAT-2091S/5#E F& eI 22—k = R LR B B A S oD M SR B2 - TP
TR R EE SR RRRRIEAE 6 F 46 (REFF(EDR) [ > FESEAA0 T RS R E i i = o 2
1.5 2288/ 4H - AR RAFAVIREE CRBllEURS ) T AETTH - ECAT-2091SH] DATE S 22
2.0A/FHINEEFUKF T ERENFE 2 - &R R AR ~ f8C0 AR DL A i B 2
LG il RO G

ECAT-2091S & A HE4EHY EtherCAT fitinh - F5 52 EtherCAT EURAERIEIL R
ECAT-2091S =7/ & —faU# (FfHz - B AT ~ SM [F)20 8 DC R0 55

ECAT-2091S H E B Wy AH B0 4 K6 22 m] (R i1 o HERa i@ aa I e RR A g 38
E - EWJHIEH EtherCAT EULHIEHREISERARRECE - LD RS 25 7 5
BRI ZH AL E - BB G (AR E L S K B Ehat RN ER B R EE g - 12
T BT - ZEFles RS ZRE R H AR E ST > AR SIS AR
RIS - P B 2 B o] BT A B P X

ECAT-2091S\N & — ([ 32{iL S A St asat #as - IR ET BN B X dmthasHyi A S
i o Bbdmbas o] LU B BN 1 FURERIE i iy — 20 & -

ICP DAS Page 3 ECAT-2091S User Manual
Version 1.3.0



SRR EES6MP I E PR - IR ZH PN IR F -

I EE A A e o 8 A ] D E H—EfE 5 DI > BOElF /et
HERC IR REARE > DUERUHE: HEE (R © sEE (P ilssss - et s
I RS AR TS e L & -

1.2 $iekch

el
o EHI—(EHEREE (WAHEES EEE )
o WBIEMBEEIEE S - S 1.5 & [AH ((EEE NS AELEE T oA 2 2.0 %
55 /1)
R ERRHEIE - 6 £ 46 (RFF(ER)
1 {E 4w RS EEIR(5V) © PR fa S SN FERE i 150 Z405S
1 (@4mtSes/rmE (A B> 2> ZEjHF)
2 ([EEfirm A - 2E 5B A - $EFE A
1 & # i
SRS« A2 256 {EfET
Qibﬁﬂ&%ﬁu/ﬂw R IR E
SR 25 PRt
NG
- FHEE
JeRm#EE 1/0
LED 5/ ~fE 0] 887~ 1/0 » EtherCAT EiZE ) RAE
EIPPR A= (e E YN W=
EtherCAT:
- 2 RI-45 4ELETH
VER IRk 22 100 /3K ( 100BASE-TX )
S2FF 4= (daisy chain)iEifE
£t EtherCAT — MG T B Ewsg
R EHET ~ SM [A2PEL DC [E25 8 T
Y #% CoE B FoE
. T?ﬁ%ﬂﬂﬁiﬁ%ﬁ%ﬁ?@%&%
o BRH 2 {1 16 {i et 55 & Al 4 izt (alias)

ICP DAS Page 4 ECAT-2091S User Manual
Version 1.3.0



HHE | Hitg
rfastqE| 1 (/A R
LETfREENT & {E 1.5A/4H
(s JE| B4 N AT 22 2.0A/4H)
PR 6 to 46 Vpc
A ES 24.5 kHz
EAA 4 ES 8.388 MHz
(SEg g 256, 128, 64, 32, 16, 8, 4, 2
miSEsEA
YRhE e A(EE 1x encoder counter (A, B, Z, Z& 5 =)
B Rt R RO SRR 4 MHz
B 5V (FRAH: $ B 7 A FERB 8 150mA)
Bfirgg A
v ASH 2x limit position
P * ON voltage level: +19 to 30V
e OFF voltage level: +11Vyc MAX
St EE PR 3750V pc
Befira
Hfrgmh & E 1
i R Open collector
B +5 10 30 Vpc
RAREEER 100mA
P EE R 3750 Ve
LED F5iE

LED P ENEY:

EEH, EtherCAT JIRRE, iz 10, BEE), JREE S,
HEEGETR, AB FHI K FEEE

B E
HPEEs 2 x RJ-45
ThiE EtherCAT
uhE e Max. 100 m (100BASE-TX)
BB e Ethernet/EtherCAT Cable (Min. CAT 5), Shielded
iy A 25 JER i [ 20V ~ 30V
EMS {£3&

ESD (IEC 61000-4-2)

4 KV Contact for each channel

EFT (IEC 61000-4-4)

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

Surge (IEC 61000-4-5)

1KV Class A

i

ZEETA

DIN-Rail

HMURST (& x 5 x 1) [mm]

110mm x 90mm x 33mm (R & BEER)

PR R

Metal

BRIE
HEIERE -25C ~40°C
IRAFRE -30°C ~80C
TEENEE 10~ 90%, &iFE
2 1 KT Big
ICP DAS Page 5 ECAT-2091S User Manual

Version 1.3.0



1.3 3] = +

I

=]
o0

Q
o0

T
000Q0C00000000000

K3

E

Top View

o

=—33.0—

="y
@

i
%
-
.

(.@EH]

127.0
332 110.0

38.1 ﬁ
@ © o

Left Side View Front View Right Side View Rear View

n

@

Unit: mm

CooQo0Co0D
ocoooO0OC000

QOo00000DOC0OD000

-]
e

[o]o]

I

Bottom View

& 1: ECAT-2091S 4 R~

ICP DAS Page 6 ECAT-2091S User Manual
Version 1.3.0



2 HEHE

e BN EERE T AIEC A
* ECAT- 20915 x1
o BEH{ZE x
* 20 %ﬂﬁz%kﬁ‘@%éﬁ x1
* 3 M AR S (R IEER) x 1
o PRERFER T x 1

E 2: ECAT:2091S FELAH B e e FE -1

PEY=¥
WF S B A (T E BB - A E T - AR FEAE
BEESERNNAEZSEEEE CRASR > Na - BENE) > DN EERE
Fi -

[BEA ECAT-2091S YRR M. » A HRTEEMLAENE - 1F ICPDAS - BE4uL 4 2 IAE
AR an A 0 DAEH A ST,
SPEX 1: HijfE ICPDAS - B4E05

http://www.icpdas.com

SHER 2. (TR TR SR RS A "ECAT-2091S" DLEH Y ECAT-2091S 48k

Y Ta[[ecarams | Ia]] la]
ICP
DAS PRODUCTS SOLUTIONS NEWS & EVENTS SUPPORT CORPORAT

FERCAENE B AT Nk AT~ PR BT - EtherCAT fEUEEEHAZ(ESIEL FAQ -

. i

service@icpdas.com

ICP DAS Page 7 ECAT-2091S User Manual
Version 1.3.0


http://www.icpdas.com/
mailto:service@icpdas.com

3 HEGR

3.1 LED ¥ 2 &

ECAT-2091SAE4 i ma fE (it 1 2% (EATaC R0 15HYR2ENLEDSE: -

A > A =(ELEDKE ] DU REther CATHEAKIRRE - SH{ELEDIEHVRED] &3 MR

I

(A
ECAT-2091§

EtherCAT Status LED

Encoder Input LED

EtherCAT. ™

[& 2: ECAT-2091S LED /&

ICP DAS Page 8

ECAT-2091S User Manual
Version 1.3.0



EtherCAT LED

B

st

RUN

&L

i ([E LED J&45 TRt EtherCAT fEUEAY
TERRE:

Off

S PRI INIT IREE

PR

PR PREOP JRAE

PR SAFEOP jRRE
AR 2iRRE

s pa s OP JRRE

FE Rl EtherCAT By A Bl EaTUIRAE:

sz B g B

LR H A oh (B0 2 F vE A T8
)

EHEGHERIE(E

ouT

FE/R I EtherCAT figy H Uiy 28 5 FUIR RS
A H 7] F EtherCAT fRe ik 552 21y i

Off

727H EtherCAT {iEinfiH 122 1) L I

PAIKR

LR H A op (B0 B R A T e
TTREE SR

On

EGE RIS

2= 2: EtherCAT JREEFE IR

B

=t

P72 LED ¥5

NN

- ERfERE

01234567

- LED 0: Bfirfig AiBiE 1 (ZEHKR)
- LED 1: B§firfi A AE 2 (AHRIR)
- LED 2: #gfiri i #®E 1 (DO 0)

89101112131415

- LED 8: BEd

- LED 9: iEEffEER

- LED 10: EEPROM {ZH SR

- LED 11: B EGE R

- LED 12: ?&i&%&ﬁ%ﬁ%éﬁ

- LED 13: B EVE & Gk B S

% 3: 27 LED 1§

ICP DAS

Page 9 ECAT-2091S User Manual
Version 1.3.0



3.1 e T &

BUAATESH 3 Ry WA - X1 gt (AL - X Gt Ry ir - #E[E Ry 0x00~O0xFF

N
-k
3.2 1/ &
Bl 3: ECAT-2091S £0-& 8 JFEE EtherCAT A EHEIGE
Name B9 stHA
F.G Frame ground (f3£ith)
GND EER: FEh OV (PR B & EE ) ECAT-2091S {ILE5
+Vs FEJH: +24 Ve (R EH IEEHEED)
IN EtherCAT {5 A EtherCAT EE4E4{E A
ouT EtherCAT (S35 EtherCAT EE248 47
% 4: ECAT-2091S ZEJFEH EtherCAT A\ H
ICP DAS Page 10 ECAT-2091S User Manual

Version 1.3.0



ECAT-20915

EtherCAT. +
[E] 4: ECAT-2091S H-& & 2 4RG3 A B BN HARTRE
g 5% {S95EREE
0A1 i FE EEGEAH AL
0A2 i FEEEAH A2 X
081 Wil | e 61 Rz
0B2 faal FEZELEAH B2
LL i A BB e PR B e FE 32 X 1 DI ~ fRE B BE ol gl
RL i A B 1R BARE frfEases
GDOO et pilas L SqA A npiipi= 0]
P EE- OVES
DI.COMO PN (ﬁvﬁ*ﬁg;ﬁ?ﬁi\éiﬁkﬁ;+24VDC For DI: LL and RL
+VS A +24 VDC (EH3% 6 HHY+Vs [E] EEER) For GDOO
GND TN 0V (B2 6 1y GND [E]EEFR)
%5 BEBEM - Biriy A ey ERE
g (B {E5RH
A+ i A Ut Es X i Alm A+
A- i A AmiEs X [ AL A-
B+ i A UmiEs X [ Al B+ -
B- B | G X A B i
C+ i A UmiEs X [ Al C+
C- i A Umites X [ A C-
+5V faa) Ut es B R Uit es 2R
ICP DAS Page 11 ECAT-2091S User Manual

Version 1.3.0



Ee E95% (ERii s
o B ERANHERZE 150mA
* HREEE—(HLRIEES
FEEER
+6 to 46V A
+VM i A VDC : A
(< 1 TE B ) e
i B 2 E B R
1Efkes L TIEM N BASEC B
EHIGENGEE -
EREMREBET NP EE
P TERYMEEI A AE
+VS A +24 VDC (B3 5 fify+Vs [E]EEER) For GDOO
or
GND LTPN OV (Ed5% 5 H1HY GND [E]EEES)

& 6: (mtas L B IRV EEE T H

3.3 gtuia] » f::ﬁa] s

i A
Wi At 2
iy A\ JEY Wet

ON ZEFRf&Z 4] +19 to 30 Vo
DR

OFF E& BR [ 4k +11 Vpe MAX
Ot BB FE 3750 Vpc
S afan
[t 1
i A KA Open collector
=B +5 0 30 Vpc
A=K EEW T 100mA
b 25 RR 3750 Vpc

R 7: Bl A\ S A

A5 TR (R (DL L)V R e [ Y P &R [ 4 Ei P (1 5).
Bfirfm A RLA LL A LLFIPERGBERY DI ~ IE&[RAVBARAN I Bl 7l a5 - DI iHiE
A L BRI E R PRBEB AL B S A

ICP DAS Page 12 ECAT-2091S User Manual
Version 1.3.0



Digital Input Readback as 1 Readback as 0

+10 ~ +24V DC OPEN or <4 VDC
RLAL| 3K RLLL 3K
Sink E',I ol E! A
+ - Y t- v
[—e—-7 [—6+
DI.COM < DI.COM
+10 ~ +24V DC OPEN or <4 VDC
RLLL| 3K RLALL| 3K
[/
Source E][! < E’ -
-+ BE -t B
el T a7
DI.COM DI.COM
B 5: RL £ LL Zfirigy A
‘ +\/s
*El:f o ,HJ 'GDO O
¢ b GND

ECAT-20913

& 6: %1 DO J7HuEl

Output ON State OFF State
Type Readback as 1 Readback as 0
, 08|]| +Vs D& ||+Vvs
+L =
Driver *-7108|| cpoo “-T1A08||lepoo
Relay 0S|l oND 0S)|||eND
. 0S| +vs 0E)|||+vs
+ +L + +1
Resistance HEIGE 16 ||| epoo i xX= S|l epo o
Load 06| GND 0S||| eND
&l 7: 7 DO #HiE 0
ICP DAS Page 13 ECAT-2091S User Manual

Version 1.3.0



34 HieBEER

3.4.1 TU4R R B2
77 18] 9 Fylugy = e i F5 2 2 B I ECAT-2091SHYHE 1]
OA1 Black
4
Lead
Motor
OA2
Green
0B1 Red
oB2 Blue
B 8: PU4R= R 5 22 B S — iy LE Y R 4R [
ICP DAS Page 14 ECAT-2091S User Manual

Version 1.3.0



RUN IN
CinkiActivity

0123456

8 9101112131415

1 rnz

Motor:
External
power supply
6 to 46V DC

| +VM

—  GND

EtherCAT. ™

& 9: ECAT-2091S B3k B EERT 4R [E

3.4.2 NG E=E

JNERFUG 22 o] DAL R I el ey 5 Uz » DASBI 7 s R IS B AT AR Y B L
M HsE G R REAE N o (B AR T R T T AN G EEA I T =AY -

ICP DAS Page 15 ECAT-2091S User Manual
Version 1.3.0



OA1

8

OA2

oB1
rown

0B2 e——=ilis 0B2 e-b—blic

8 leads connected in series 8 leads connected in parallel

B 10: /\&R=URE AR 5 R AR (£ 058, A5 - SRR

3.4.3 tias LR

EENARIERS:
ECAT-2091S FHEE s 2 =B 4w as -

V-':‘};;s Encoder ‘?ﬁ
ECAT-20915 A+ ECAT-20915
A-
B+
B-

Exlemal encoder
power supply

5V Encoder
power supply

{lmmiled to 150 mA)

EthercAT

EthercAT

B 11: ZE)4RESE R E

FRES S SRiHes -
FlnimiEas VR EL T © 552 RIE 12: BHES SRR EAR EIHUZRA% - H P I T Al RERY
ERJR (EAIAE R BERE AN -

ICP DAS Page 16 ECAT-2091S User Manual
Version 1.3.0



I'-----------------i VPP VPP R

: ECAT-2091S 1

! : +5V 0 Ohm

| |

I A+BgHZ+

! AN ! +12V 1K Ohm

I 220R |

I 40<] gﬁ I +24V | 22K Ohm

| | R e T T T T T T T e

: | —ANN—— [
| |

: A-IEi-f - : I

: 1 i >|— AB/Z PhaseI

| |

| | | I

| | I

: | | | I

! : : Open-collector |

I I EGND | type encoder I

N | e et

VPP

ECAT-20918 Open-collector

1 type encoder

e

5
3

I
1
1
1
1
1
1
1
1 1
I A+B+z+ , R !
AM— AN :
1
j | A/B-Z-

I

I I
1

I | VPP R

1
1

1

! | eND +5V 0 Ohm

+12V 1K Ohm
+24V | 2.2K Ohm
& 12: BHES SRR 4R
ICP DAS Page 17 ECAT-2091S User Manual

Version 1.3.0



4 EBEEE

4.1 EtherCAT 77 %

T EtherCAT S {fifHiHy B SEGR R A 152 4E 100 AR -

RMREERER

1F 43 EtherCAT 5% VS04 » 5 EN 50173 B ISO/IEC 11801 fZ#: » HETEHRE SR
/> CATS ZKHY Ethernet &% (SESTARHLIETH) A (] - EtherCAT (] 4 fRELRHE
{T{E7H e - HHI 73 ECE Ethernet f724E (1SO/EC 8802-3) FEZ -

4.2 K f5 1%

EtherCAT EUSNITELAVIRREZ1E M EtherCAT ARG (ESM) H#ETTER - iSRRG
FEWPEETIREAE EtherCAT fEuh g AT HUA BAT T THY « ARREHY VIR W)4aht £
UEE N HIEEK > AL GG LR e TR EhERE - AR A A EREEER - AIGEhEr
HENURASINE AT ERATIREE -

ECAT-2091S 7 #&VUfE IR HE:
* Init (EEERAVIREE)
Pre-Operational
Safe-Operational
Operational

Bootstrap

ICP DAS Page 18 ECAT-2091S User Manual
Version 1.3.0



Init

A A
(IP)\ (F’I)l (SI) (IB)l (Bl)l
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* ¥ ECAT-2091S HY[EIX- RS 2 71 3 s B 4G /EIREIE Ml FMMU J87E
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A
~T= M

B 14: B BT T HY RSB LA
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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
= Pﬂ > < »

Main loop start
B 15: B HETE TR R IR E P51

Main loop start

(EEBIAG E AL A (E S I ] A i A EtherCAT flhiL R (ESC) HYRCTRASE &1L ENE
PEEH A HER - BB R R > IR G TR SR E S &
R Bt et E - 5 0 EEE R gaEHUES RIS ARRE - &% - P
HUIRREG 55 A DPRAM » DU Enfiefiy o] AE T —{IE I 2 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 AT AR ILERY © S (E{S L UEAEHI[ERT ¥ EtherCAT 848 A
[FERenhsc Bt (FIagirit - Boldmd ) SERbERE A (FlIangizsmA -
Smibas a8 ) -

Fo TEZRGEERD - Frafyiensi il —(ESH R #EE - EEEL T > B DC [F2PAE
77 BB E DR R AT S — (i EtherCAT RIS & iR U DU HoAth DC {REUEH T S AE -

EtherCAT fi£ 158 DC [E25 Z:478HY SYNCO B SYNC1 F{f:[E2F
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EtherCAT A1 EIifin B Ry DC [FIA iR 1% » FF{E{EUhHY ESC (EtherCAT {1k
db ) EEARE e YRS T T - RSt he) A B T R EIHY PDO B
LR A IS TR ESC B Hh EHr f iR 58 2= BAAEES T {F &y SYNCO (S5t 2 5k #HY
F— R E -

Master Slave
: D
Polling cycle P Update cycle
Vs > R DD
A
- M I—I |—| |—|

& 16: DC [EZ5 T HY Euh B s

Cycle Time (0x1C32.2/0x1C33.2)

Slave reads
master

1
1
output Process I Read slave input
1
1
1

1
| I
1
data from master output status (DI, motion | Write slave status
DPRAM data state) | data to ESC DPRAM I
> . . i . I >l .
< > | >ig > < >
Calc and 1 1 Calc and Copy I
Copy Time Delay Time : Delay Time I Time
(0x1C32.6) (0x1C32.9) . (0x1C33.9) : (0x1C33.6)
I | ' |
1 1
1 1
I | ' |
Outputs Inputs
I valid valid I
. SyncManager 2
_ yncManager
SyncManager 2~ SyncO: 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

B 17:FE5 TR TS

TEnE—RRULE 2R H FUEHVERREE (RxPDOs ) » B e filiad SM2 = » AEMEFIERE
ESC SCTERS HEE S - ESC DAE] e HYRF i e b FR 3RS DARR BEAE T nE BRI E Y 8
1B I EHRREEIE S A ESC S fBAS < E T uh{E DC [FEIP A AR N ARRE I 1A AR
BBNE - NESEIC ERRE T RS A I = (EE T - EEREh5eR—(E DC [E2P A%
FtEgsRa TS A g R E — a8 - — H Rt e E R ARG (FERE R 4)
e AR —(E[EpERR HAR S g #E A Safe OP #5=X, (Sync Error 0x1C32 : 20 £
TRUE ) o fx A ETEE 1] 1/ 2558 55 "Sync Error Counter Limit" (O0x10F1 : 02 ) AYTEE(E
HRIELTE ©
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Index Name

--10F1:0 Error Settings
10F1:01 Local Error Reaction
10F1:02 Sync Error Counter Limit

[& 18: Sync error counter limit #{4

i LA A\ BRI [EPE

Flags

RW
RW

Value

»2<
Ox00000001 (1)
Ox0004 (4)

A TH 2820 TE B {E TwinCATHY "CoE online" % B ik & -

B 19: SyncManager 2 S8

SyncManager £x 852 BA (5] BEi7 :
e Calc and Copy Time (0x1C32.6 / 0x1C33.6): [ EFR EXIEHE ESC 8 BURI A S0 B pa Bl

s TR L (E AT AR AR -

Delay Time (0x1C32.9 / 0x1C33.9): { BRI 2 21z

] e

* Cycle Time (0x1C32.2 / 0x1C33.2 ): JEFHE 7 &

Index MName

- 1C32:0 SM output parameter
1C32:01 Synchronization Type
1C32:02 Cycle Time
1C32:04 Synchronization Types supported
1C32:05 Minimum Cycle Time
1C32:.06 Calc and Copy Time
1C32:08 Get Cycle Time
1C32:.09 Delay Time
1C32:0A Syncl Cycle Time
1C32:0B SM-EventMissed
1C32:.0C Cycle Time Too Small
1C32:20 Sync Error

)

{EET{7-%3 Ox9A0 : Ox9A3 EHUILEH -

e 0x1C32.5/0x1C33.5 (Min Cycle Time): & FE P&/ N A

JE A BRI F R R T IRA ]

ICP DAS

Page 23

Flags

RW
RO
RO
RO
RO
RW
RO
RW
RO
RO
RO

Value

»32<

0x0002 (2)
000000000 (0)
Ox401F (16415)
0x001E8480 (2000000}
0x0007A120 (500000)
00007 (1)
0x000927C0 (600000)
0x005B8D80 (6000000)
0=0000 (0)

00000 (0)

FALSE

N

B HH BUEH T A Y IR

A TR - (A DC [

S R =V SR AR
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5 BXES

REERF M 4HF ECAT-2091S 55 (# JIE] TwinCAT {2 EtherCAT 4E8HYEE S T - — ¢
2R > ECAT-2091S F—({[EEHESY EtherCAT 7835 » A FH{T{a[4E# 1Y EtherCAT ¥k
(5401 Acontis > CODESYS 25 ) $2¢] o

5.1 ESI 4%

ESI f5ZEFH 4l ECAT-2091S Fr sz fEHYEVEMIHAE - FEARIL ESIfE%E - HET A ALIE

%E’Jﬁ/\lﬁtﬁiﬂ‘k*ﬂ?ﬂ%%@ 1E ESIREZRETRIEN T > AR5 2L EtherCAT RIgk

EDT&%@ SFHIECE o TwinCAT (Y EtherCAT sl S 405 Bl aa a8 Tac (i S A4
EAEAR BT N G ECE -

5.1.1 (& A ESI f&Z

¥ ECAT-2091S EX{#11 XML i HlURE 22" ECAT-2091S.xml" H B TwinCAT 1 2.4 H §%1%
BT RIE) TWInCAT Za47

TWinCAT3.1 [543 » ¥ ESI R ZE"ECAT-2091S.xml" & B1%| 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

* 8: ESIEE ERE &
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5.2 ¥ EHR T

w2

FEARTMhef P s LA BT - BRI HSY + 52 RTwinCATH]
=32

B A
= -

e I i 5 B!

o ERESS ETERIA BRI EG NG -

© (ERCEMACE ECAT-2091S HYMEFE T » A PRI G ER N
TTERYMEEIHTATRE -

 MECRENEEEESZSEIMES) - A EH A BBl GG
bz o SEAEEETT LA PRI 15 2 R Y S P AR e
A -

TEHETHECE < Rl e DL T R

* ECAT-2091S fElhas (i 0h R % EtherCAT BEAEERIHEF] EtherCAT Uk o fEACTiif
Hr 2] TwinCAT 3.1 FYRRAYE £y EtherCAT EREHIECE TH -

* ECAT-2091S g5 {# a2 S B I 26 (A A e T2 AR -

* & TwinCAT & Fy CONFIG 5= -

5.2.1 7 EtherCAT &
FETwinCAT#E ACONFIGIE 1% - A] ARG (LGRS -

HERL: G BRI E SIS E H S0 “Devices” DIFTBHIFHIHISEME - Bl
“Scan” ] ZHECAT-2091S5% 1A °

4 Evo

“Z Device ]
N | 4 Add New Item... Ctrl+Shift+A
i Mappiy
= Add Existing Item... Shift+Alt+A
Export EAP Config File
\ Scan
y Paste Ctrl+V
Paste with Links
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HER2: EEFEOK” -
Microsoft Visual Studi x|

HINT: Mot all types of devices can be found automatically

[k [ cma |

SPER3: EIEECAT-2001SFTELEAN DAKAERLHE (LIRAEELH ) - Bl “OK” Hfeslise
1 o
(2 new 1/0 devices foun ]

DDeviCE 1 [EtherCAT Automation Protocol) — [19%s%u (Realtek PCle GBE Famiky Contraller - il
[¥]Device 3 (EtherCAT) ["I‘”lss‘/éu 3 (TwinCAT-Intel PCI Ethernet Adapter (Gig]

Cancel

SelectAll

i

Unselect Al

& 20: 7F EtherCAT EULEEHE H{HMIF]HY Ethernet &5 5 E

WERA: BHE Yes" BUENRTITEST -

‘@ Scan for boxes

SHERS: BEEE"Yes" [ ECAT-2091S:% E ik B F#E{ TE L -
[ Microsoft Visual Studi =)

ECAT-2091STHES Fy 2R 1= o AR B0 BV T S BB B e iR e -
4 =7 Box 1 (ECAT-2091S)
» ENC Status
» STM Status
> [ ENC Control
> [ STM Control
> 1 STM Velocity
> @ WeState
> @ InfoData
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B 21: BEZEHEATER S BORE

5.2.2 EtherCAT {RubiERRBIRE

M F AR E B A EtherCAT FERERITENE 2 R EHRAVERREIR CEREIR

$5 > PDO) » HEREEIRFEM E T

* TxPDO: FUhIEAFEHUIEE (WU#D@@JHJ??E) °

* RxPDO: ’éﬁi_zéfﬁéflﬁlﬂﬁﬁﬁlﬁjzﬂ%ﬁl (e 6 R B ARALED -
HERREIEIMG R FE - WE A B SR -

ECAT-2091SFEA |7 $RPUfdE E E e =
* Velocity control

* Position control

* Position interface compact

* Position interface

EEEEE TR s (EEEE S (& 23) > FrAatHREAY 28 B 873 BC i e
ZERREIEYI(F (TxPDO » RXPDO ) o #IEFEFEL » AJLUE#EEEE"PDO Assignment
(0x1C12)"F{1"PDO Assignment (0x1C13)"Fr5 A4 > K 5E 2o oy o 4a HERE B

%’éﬁ o

i ‘ General | EtherCAT | DC | Process Data |Starlup | CoE - Qnline | Diag Hlsturyl Onlme‘
; Solution 'ECAT_2091S_EMPTY' (1 project)
4 Gl ECAT_20915_EMPTY Sync Manager: PDO List
» @l SYSTEM SM Size Type Fla Index ~ Size  Nams Flags sM  sU |~
MOTION 0 128 Mbx 0x1ADT 60 ENC Status F 3 0
PLC 1 128 Mbxin 0x1AD3 20 STM Status F 3 0
&5 SAFETY 2 16 Outp... 1AM 80 STM Synchron Info Data F o =
[l C++ 3 8 Inputs 0x1A05 2.0 POS Status Compact F [/}
4 /O Ox1A06 100 POS Status F o L
4 %2 Devices 0x1AD7 60 Pos Counter Status F o
4 = Device 3 (EtherCAT) 0x1A08 100 Latch Status F o
8 [ae 0x1AD9 20 Input Signal F 0
. mag 0x1601 100 ENC Control F 2 0 i
+ Image-Info Aarnn  an ATraaL nar a n
-
» @ SyncUnits PDO Assignment (x1C12) PDO Content (Dx1AD1):
Inputs
o Ostputs Dx‘_lSEl Index 3\:5 sgs Nams Type Default (h |:|
g gfo?tﬁacm 2091S; - orer - -
e (ECATS ) 0x6000.. 01 02  Setencoderdone BIT
a% Mappings 0x5000.. 01 03  Setencoderzlatch-clear.. BIT
0x6000... 0.1 04 Counter underflow BIT
0x6000.. 0.1 05 Counter overflow BIT i
Download [Predeﬁned PDO Assignment 'Velocity control’ - 1
[¥]PDO Assignment Predefined PDO Assignment (none;
[C]PDO Configuration Predefined PDO Assignment 'Position control'
Predefined PDO Assignment 'Positioning interface compact'
Predefined PDO Assignment 'Positioning interface’

& 22: Predefined PDO assignment 315

175 A BEEE TN I 35 BE R Y "Restart TwinCAT (Config Mode)" » jE3#7HY PDO Assighment |~
e rER EE RS o
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TwinCAT | TwinSAFE PLC Team Data Tools Test 5S¢

Activate Configuration

Restart TwinCAT System

Restart TwinCAT (Config Maode)
Reload Devices

Toggle Free Run State

S @e@ B

B 23: &k PDO Assignment i H EE#TEXE]) TwinCAT

5.2.3 A HERRERICE

"CoE online" 24 H Hh3H T A E R ETEHIFIARIICE —ROVEENI S8 - 2
S 2 ELIVHE R FLTYY EtherCAT 1Y CAN0pen (CoE) Tt #E{T1FHL © CoE [k UiEt
FEARIN ERAM AR I (PDO) MEHAVIESCRE - (NI > CoE HFHIZE A FIEE
{E AT - 1 RS E A 2= R R E N N o

HEENHRHRY Cok 280H

o ARfEZEES7E (Index 8000)
o i S E (Index 8010)
. *ﬁ%}%@b (Index 8012)
e POS 7€ (Index 8020)

* POS THEE (Index 8021)

BB B R ET S A E B
SPBRL: A POSERE o IRERHRZERS W E#EEZI5 (5 8020 : 02 (1Y "Velocity max" »
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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... ]
[ AddwoStaup. |  Online Data Module OD (AoE Port: 0
Index MName Flags Value Unit
+-8000:0 EMNC Settings >14<
+-8010:0 STM Motor Settings >18<
+-8012:0 STM Features >66<
-~ 8020:0 POS Settings >7<
8020:01 Velocity min RW 00000000 (0)
[ 3020:02 Velocity max RW 0x00002710 (10000)

8020:03 Acceleration pos RW 0x03ES (1000)
8020:04 Acceleration neg RW 0x03ES (1000)
8020:05 Deceleration pos RW 0x03ES (1000)
8020:06 Deceleration neg RW 0x03ES (1000)
8020:07 Emergency deceleration RW 0=0000 (0)

+-8021:0 POS Features >1<

+ - AD10:0 STM Diag data =17«

+- AD20:0 POS Diag data >6<

+-F008:0 Internal EEFROM >5<

HER2: I AR KRGS BT BRI E - A REEE "OK" «
rSet Value Dialog u1

Dec: 500000|
Hesx 0x00074120
| Float 7.0064923e-040

4

Binary: 20410700

Bit Size:

B3 — HEUERIE A FES - R RECob 4R 28y IR
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| General | EtherCAT | DC | Process Data | Startup| CoE - Online | Diag History | Online|

[ Update List l [] Auto Update Single Update [ | Show Offline Data
[ Advanced... l
[ AddwoStamp. |  Online Datz Module OD (AoE Port): 0
Index Name Flags WValue Unit
+- 8000:0 EMC Settings >14<
+-8010:0 STM Motor Settings »18<
+- 8012:0 STM Features > 66 <
-~ 8020:0 POS Settings »7<
8020:01 Welocity min RwW Ox00000000 (0
. 8020:02 Velocity max RW 0x0007A720 (500000)
8020:03 Acceleration pos RwW Ox03E8 (1000)
8020:04 Acceleration neg RwW 0x03E8 (1000)
8020:05 Deceleration pos RwW 0x03E8 (1000)
8020:06 Deceleration neg RwW 0x03E8 (1000)
8020:07 Emergency deceleration RwW 0x0000 (0)
+- 80210 POS Features »1<
+- A010:0 STM Diag data >17<
+- AD20:0 POS Diag data =6 <
+- F008:0 Internal EEPROM »h<

ZE AT IR E K NI R E B IR 3%
FrATHEH SN S BB E E IR E R EEERBIG Z ALRE - 2BEE T
& - BEEBEAACHERRLE -

53 { ATir ¥l

L EE G/ 4475 18 EtherCAT F&ZE{F7HUIHE (File access over EtherCAT, FoE) 3K B 1 ECAT-
20915(v2.0 B¢HE HThiAR) Y #IAS

TETWIinCATHJCONFIGIES T - [RHEAH IR REIRE B RyBootstrasp - FRHIRAEHAZ]
BOOT{% * 7% "File Access over EtherCAT" &I BLEE "Download" » #A{% BEHU
& "ECAT-2091S_v2.x.efw" » $% NHEE LABHAAHEITREHT -
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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

&SPt T Wi{ETHYEE ZE5HY PDO assignment JAU:
* Positioning interface
* Positioning interface compact

THILEFRHY PDO assignment J&— A ERR BOs il a Ay A (LB -

" Positioning interface "M B H B T RGBT B EEIFT R AV FTA L B2 PDO » A5
SRS R N AERZ BRI (5 2 2 S at B A R AR - HIIFERIA" Positioning interface
compact "R - ERFRZEEHEEISEENELAEE - SUEMrY EIEE - Es
i CoE B EMY « IR EEI2E (T » T - BUREE) HFEHRE —KREH

1 > " Positioning interface compact "FEE B {5 EE o

NH AR ER position interfacefHTY S EECE -

6.2 Positioning Interface
THEITUEE (B 25) FRIRTE"Positioning interface" {5z N ¥ TAIIZERIES (S dn 1Y
Fe3ll o szlEFRomsd T B iy S HEN S EE BN R AR - IRE2ERE
WHEBIRSERK ©
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Start-up Start Positioning Execution Phase

Y
Set motion parameter
“Velocity”
“Acceleration”
“Deceleration”

Y

Choose “Start type”
Set "Target position”

ISet “Target position”
 J Change “Start type”
Set
“Execute’=TRUE

“Enable” =TRUE

-
%

Yes

“Busy"=TRUE?

[& 24: position interface Jif2E

HITIERP:

5E¥1: PDO assignment
1EEFE"Process data" {24 H N4 HY "Positioning interface"THEE - [Nt » FiA
VLY PDO Y HEIELA - A2y PDO HIfHTA ©

2R
1. 75EJE ECAT-2091S [Y"Process Data"fZ2# H -
2. (TR R 5= "Predefined PDO Assignment: "Position

interface"" -
3. HL#E"Reload I/0 device"{### 1 PDO assignment 253X 45715 -
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©0 ECAT_20915_EMPTY - Microsoft Visual Stucio. - P p— , . aon g pl=lE
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Data Tools Test Scope Window Help
Pl e 5 | % 8|9 - - L[ b (Release -] [TwinCATRT (x64) -] | (% [1abeicmaPos B i e ol

ajaR K @ lwa ]t |3 ) =gz EER T

on E(plurerb A Ml £CAT 20915 EMPTY X

General | EtherCAT | DG | Process Data | Stanup | CoE - Online | Diag History | Online|
4 Gl ECAT_20915_EMPTY
4 @ SYSTEM Sync Manager: PDO List

# License Size  Type Index Name
4 @ Real-Time 128 MbxOut 0x1A01 ENC Status
[& 1/O Idle Task 128 Mbxin Ox1A03 STM Status
& Tasks 28 Outputs Ox1A04 STM Synchron Info Data
5%z Routes 18 Inputs POS Status Compact
B TcCOM Objects POS Status

MOTION Pos Counter Status
T Latch Status

SAFETY PDO Assignment (0x1C12)
B c++

« @yo

4 *Z Devices excluded by Ox1 —
4 = Device 3 (EtherCAT) ; by 0x1 2 Setencoder done

:E Image 1 uded by Ox1 . . Setencoderzlatch-clear..
+ Image-Info

b 2 SyncUnits

Inputs

x0q|oo] . saiadold M

Default(h.. =+

Download P G interface’
[¥]PDO Assignment

|Load PDO info from device

[1PDO Configuration
« foDat [sync Unit
b nfoData
» ox 1 (ECAT-20915)

&% Mappings

Error List

'?3 Solution Ex... '1: Team Explo... E\ Resource Vi... EMEI B Output B, Find Results 1

"CoE-Online"fZ 4 B H1f/ySyncManager 2 F1 3 ZE-<#1Y PDO assignment :

| General I EtherCAT | DC | Process Data | Startup| CoE - Online |Diag History | Online|

[ Update List ] DAuto Update Single Update |:| Show Offline Data

[ Advanced... ]

[ AddtoStamup.. |  OnlineData Module OD (AcE Pori): 0
Index Name Flags Value Unit
--1C12:0 SyncManager 2 assignment »3<

1c1zm Sublndex 001 RW x1601 (5633)
1Cc12:02 Sublndex 002 RW Ox1602 (5634)
1C12:03 Sublndex 003 RW (1606 (5638)
1C12:04 Sublndex 004 RW -
1C12:05 Sublndex 005 RW -
1C12:06 Sublndex 006 RW =
1C12:07 Sublndex 007 RW -
=-1C13:0 SyncManager 3 assignment »3<
1C13:M Sublndex 001 RW Ox1AD01 (6657)
1C13:02 Sublndex 002 RW x1AD03 (6659)
1C13:03 Sublndex 003 RW Ox1AD6 (6662)
1C13:04 Sublndex 004 RW -
1C13:05 Sublndex 005 RW -
1C13:.06 Sublndex 006 RW =
1C13:07 Sublndex 007 RW -
1C13:08 Sublndex 008 RW -

HE2: R E R
s EPEERF R G - BRI S RS R AR R L& B T
ﬁﬁ)é\a? [y -

3 F B AR WU AE B ER R B AE B - (B AR HYBE R B ER Y P 5 B IE
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ICP DAS

EE 4R FE2E 1E 90%HYEHEBRIM N T > Alg it 90%HIEHEEIE - {H
& 0 AR BIE dARED o B AR RLY 81%HYENE © 1£ T0%HYERIR
o R GEE] 70% 0 FEAEE AR 50% /A5

TR

IR FEEROE R 1.2ABCH 5 > BEE I EIHYIE AN - ECAT-2091SE T
A EE G INEEE - AE RS — eSS T e o -
FEFIRFERAER VR - AT LUK B 2 R B T st e Ryl (B 2.0A et » (T
100 ZFPHYRIRFE DIZEPES B - 25 AR 2.0A i {E i - R ECAT-2091S
R IR A YBR[ T -

PO{EERE YR BLVASER o B RS B YA A E EE 0 F] 1500

mMA(2000mA) - 5 ZEEER T S8V B L [mA]

1. "Maximal run current"5% e B ZESREN BT - — HEENE TR

(0x7010:01 - Enable ) #E{H > HIlerfEFHRZ RS E (B XU ELE: 0 F
2000mA) -

2. "Reduce run current" {y Boolean {EZ% & £y true (0x7010:03 - Reduced
torque ) Z1% > 5% "Reduce run current"ii H (A X E#EIE: 0 F|
1500mA)

3.  "Maximal hold current"35 7€ B 2Z2RF IL BRI o — HAEEIR TR

(0x7010:01 - Enable ) #ELA > HIIEfEFIRZ AR E (B XU ELE: 0 F
1500mA) o
AR AERIILERERE AR 1200mA > BRIEH 0] sE S 22 E1E
BIGIR ARG R 2 7 L DJ#R E " Safe motor current” o

4. "Reduce hold current"ffy Boolean {E %5 £y true (0x7010:03 - Reduced
torque ) Z1% > i35 "Reduce run current" i (A X E#EIE: 0 F|
1500mA) «

5. "Power on motor current" (0x7010 : 08) & EM/EH B BE% B
[ BEEas it EEEE > DARS (258 (5 #EEE]: 0 £ 1500mA) ©
WIS EtherCAT A ET - ZEBhE F 84S EtherCAT TUE{EH
{THEH SR ECAT-2091S 11 OP F=(5 B FyJF OP 5% » HI] ECAT-
2091S RH 1E 2 B A A B ey S T+ Al {5 FH "Safe motor
current" (0x7010 : 12) 35&xE LAB 1S ZE 1A I/ IRAE T 22 88 (A 25 & -
0 51| 1500mA)

SR ¢ 5577/ Safe motor current" (Y EER EEE Fy=r i 1000mA - 7
HIIF5 5 o] BERE ZAM AR o R A B H URRGYE -
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Index MName Flags Value Unit
- 8010:0 STM Motor Settings >18<
8010:01 Maximum run current RW 0x02EE (750) +~—
8010:02 Reduced run current RW 0x0177 (375) —
8010:03 Maximum hold current RW 0x02EE (750) —
8010:04 Reduced hold current RW 0x0177 (375) ——
8010:06 Motor fullsteps RW 0x00C3 (200)
8010:07 Micro Steps RW 256 (8)
8010:08 Power on motor current RW 0x0177 (375) +—
8010:09 Max Start Velocity RW Ox0064 (100)
801012 Safe motor current RW 0x0177 (375) —
HER3: S EFEET R E (8010 1 07) » B EEE TS » HEETE P12
HIREE /)N - (B FREE SHP ERRR T s = A -
a \ 5 . = > =i ) i
FERS: EAGHEFISE R REE - RRIERES -
1. RERGHE (B - FP208) (0x8010 1 09) °
2. REZGHVHEERE (B 0 FP5E) (0x8020 : 01 fl1 0x8020 :
02) o fig KL "Velocity max"HECRIE (LRI G ZEZR LR A Sl 1B
BEf RAE » /N "Velocity min"E # T Z VR - WAERES)
MR PSR AT E A
3. #E"Acceleration unit" (0x8020 : 08 ) Ei"Acc-Dec parameter
definition" (0x8020 : 09) . ELbS I E L AMAIE 6.2.1 811 6.2.2
Bfich -
4. "Emergency deceleration" (0x8020 : 07 ) JiiE & Ba(E |FHEAE 7T
% > BN YR ERF{E 1 (0x7020 © 02 - Emergency stop ) ©
Index Name Flags Value Unit
=1~ 3010:0 5TM Motor Settings >18<
8010:01  Maximum run current RwW Ox02EE (750)
8010:02 Reduced run current RW 00177 (375)
8010:03  Maximum hold current RwW Ox02EE (750)
3010:04 Reduced hold current RW 0x0177 (375)
8010:06 Motor fullsteps RW 0x00C8 (200)
8010:07  Micro Steps RwW 256 (8)
8010:08 Power on motor current RwW 00177 (375)
8010:09  Max Start Velocity RwW (0064 (100) —
8010:12  Safe motor current RW 0x0177 (375)
+-3012:0 STM Features »67<
-1~ 8020:0 POS Settings =13=
8020:01  Velocity min RwW (00000000 (0) —
§020:02  Velocity max RW 000002710 (10000) —
8020:03 Acceleration pos RwW 0x03E8 (1000)
8020:04  Acceleration neg RW O=03E8 (1000)
8020:05 Deceleration pos RwW 0x03E8 (1000)
8020:06 Deceleration neg RW Ox03ES (1000)
8020:07 Emergency deceleration RwW 0x0000 (0) +—
8020:08 Acceleration unit RwW Acceleration time from Vmin to Vmax [ms] (0) —
8020:09  Acc-Dec parameter definition RwW Acceleration—->Stant phase & Deceleration—>Stop Phase () g4—movonv-—
8020:0D0 Hardlimit deceleration RW 0x0000 (0)
+-3021:0 POS Features 1=
ICP DAS Page 35 ECAT-2091S User Manual

Version 1.3.0



HERS: MITIZ -

ICP DAS

4 [ STM Control

E- Enable

B Reset

E- Reduce torque

B Digital outputl
4 [ POS Control

B Execute

E- Emergency stop
» Target position
» Velocity
» Start type
» Acceleration
B Deceleration

EZFH Enable (0x7010 : 01) -

SOE B L MR - B (B2 80 MERIE

(FEO -

. BE HARERE (Bfin: P8 -
. 3X'E "Acceleration" Ei "Deceleration" #{{H - 1= Wi {[E S8y BT B

7AEHT SDO %887 " Acceleration unit" (0x8020:08) B "Acc-Dec parameter

definition" (0x8020:09) jL7E

» HR I N6y 6.2.1 81 6.2.2 »

"Start type" (0x7020 © 22) fifi#it HARAL B2 FHEHM BB R @ Hr
B o IS A DGR ERENSI S e A ] DA & IR TR E Sy

A,

2,
B2 i 2t BH

ABSOLUTE 0x0001 EEEERU BT HIEAE - (THEEHER

A E AL B B B AR = 5

RELATIVE 0x0002 RHEE LB 2= EINEE Fifi B
ENDLESS_PLUS 0x0003 FEIE #05 d F R 8)

ENDLESS_MINUS 0x0004 1R 5 1) d R AEE)

ADDITIVE 0x0006 RHEE LB 2= EINE S& N AL E

EE

B SRR » RELATIVER]
ADDITIVEERIZEAIAY » FEEHFI T -
R Wi{ERESA A BB A E Y - SRR & S
BFHERILE -
WRAEIT E— (o IR S A stan (PIanf
ZEE - oiE)  AIERIEEEER - BT
RELATIVERA i F & AT E R ALEE Al
fir % > {HADDITIVERALRHEE A e — {1 H AR
(rEfF Rtliair g -

IS EEEADDITIVESA! - 5 o] DUE A A (%
Ay HPR i B T —E H AR E - A
AR SEAESEIR - AR R -

ABSOLUTE_CHANGE | 0x1001

) 5 AT © T8 dn 2 P EL R

Page 36

ECAT-2091S User Manual
Version 1.3.0




G2l

2
>

st

EERREE e B

RELATIVE_CHANGE | 0x1002 TS < ey B BB RS S R
rE (HLEth i E RIS EIEE)

AR

F AR - SR eI TR G A R

fﬁ% SR R B R R - RIS
EABBEHVLE - Hib - WAy EE

ﬁZE%D BERHRUEMEAFER -

ADDITIVE_CHANGE | 0x1006 FEA T By < SR B AR A0 H AR B E R AR
8 (phig (EHA RN HIRE)

£ 9: Start type T

iv. ;ﬁfﬁﬁ INE (B ) - BEE R DU IERE g S
° 2 %&E’J%‘@Eﬁ"swrt type" B EAROSIE ©

3. 1_1_}{—; Execute"$ & 5% 7E By true KB ZEEN#{T (0x7020 : 01) »

4. WERATFEFIAHIELH T emergency stop (0x7020 : 02) » HILMERF
"Emergency stop"SEE X E £y false » 3 HAERT T~ —(E a5 Z Al
"Execute"zZ% 7E[0| false ©

5. $EER ﬁﬂ%f FeEEfErh S8 A PERR (JBZEN - EtherCAT ZBEHACHL ~ Tk
%H’“Ylﬁ’“ SE FyFE OP #E5E ) - SR AISE R (0x6010 : 04
Error) ° )%Tg[ﬁ%ﬁ%j"?[‘“f » "Reset"$ &= VVEELA (0x7010 : 02 -
Reset ) 74— {EZE AR o

gl 1:
SR LA

Time POS Control Outputs POS Status Inputs =HH

t1 Execute =1 Busy =1 o R TEEENISE
Target position = 250000 Accelerate =1 o BEEHITITEIME S
Velocity = 10000 Deceleration =0 " P EY
Start type = 0x0001 In-Target =0

Acceleration = 1000
Deceleration = 1000

t2 Busy =1 o EFIHAEE
Accelerate =0
Deceleration =0
In-Target =0
t3 Target position = 220000 Busy = o HBjPEHHEMNE  HE
Velocity = 8000 Accelerate = SRS /e
Start type = 0x1001 Deceleration =
Acceleration = 500 In-Target =
Deceleration = 500
t4 Busy =1 o EEFHTHY HAERE

Accelerate =0
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Deceleration =0
In-Target =0
t5 Busy =1 o BHMRIRGEMSE: - HEIE R
Accelerate =0 =
Deceleration =1
In-Target =0
T6 Execute =0 Busy =0 o FIEHEME
Accelerate =0 e & Execute %/ false
Deceleration =0
In-Target =1
% 10: EFrhEFE HEAE
| l Busy
| : | § | Acceleration
|_| I | Deceleration
. In-Target
250000‘L ......................................................
220000
0 Position
10000
8000
Velocity
How ét4 t6 time
B 25: EH)HEE B ERVE LS A S8BT E
gl 2:
T EAVENREE L.
Time POS Control Outputs POS Status Inputs SiREH
t1 Execute = 1 Busy =1 o NEHEEISHC
Target position = 300000 Accelerate =1 - Relative position = 30000
Velocity = 11000 Deceleration =0 - FEELEE (0x8020:08) Fl
Start type = 0x0002 In-Target =0 (0x8020:09) & MNZESE
Acceleration = 1000 BE iy BELE Y
Deceleration = 1000 o FEIBMESE Execute’ i A
(FALSE --> TRUE) L Be4&h
i %
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Time POS Control Outputs POS Status Inputs =HH
= hERPEEE
©2 Busy =1 o EE|HERE
Accelerate =0
Deceleration =0
In-Target =0
t3 Target position = 50000 Busy =1 o MBS FMHEAIE - Y
Velocity = 7000 Accelerate =0 B R e
Start type = 0x1002 Deceleration =1
Acceleration = 500 In-Target =0
Deceleration = 500
t4 Busy =1 o FEFHH HAEE
Accelerate =0
Deceleration =0
In-Target =0
t5 Target position = 30000 Busy =1 EE RS A S B B
Start type = 0x0000 Accelerate =0 * 1% 'Start type's% & £ O
Deceleration = 0 o SEEHTHIIEEIRS BIFESE Target
In-Target =0 position)
t6 Start type = 0x1002 Busy =1 o T F—{[& EtherCAT EHAF >
Accelerate =0 ¥5'Start type's% & o] 0x1002
Deceleration =0
In-Target =0 ¥'Start type' &% & 0] 0x1002 7% »
THEERER AR S R E -
RIfEEESEH SR - i E
HrEAE R -
— HEE T HHVEEREE( Start
type'=0; 'Start type'=0x1002) - F&
R I IRER AL E -
t7 Busy =1 o FRMAREGEFEE R BRI E
Accelerate =0
Deceleration =1
In-Target =0
t8 Execute =0 Busy =0 o EFIHEE
Accelerate =0 * & Execute %&£ false
Deceleration =0
In-Target =1
11 EG P EEAAIE - SRR
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Busy
|_| Acceleration
| '_I Deceleration

n-Target

340000-F- oF
320000 & 8
310000 b= Dy g
300000 2
270000 §--

0 Position
11000
7000 -

\ Velocity
) t3 t4 t5té t7 t8 'time
& 26: iES) & FAH KL B A B A S B P E
6.2.1 JIRZRENLE SR

IR/ ek 28 1S B 5 775 3% PDO (8020:08)ffita% & » HER{IrseE 4l N
B EgIEN

7€ Vmin FI] Vmax 11 2E S B [ R

& Vmin FI] Vtarget AY/12E S H5H (2]

IR FEE R (128 * (/R

WIN|FP|O

f& Veurrent &1 Vtarget B ZRE IS L [Z D]

%< 12: DTOS14ENO2 ¥

B EE RV E FRHE I S SR A

6.2.1.1 & Vmin 2] Vmax BYIZERFRE

DRSS /R SRR S HH "Velocity min" (0x8020:01) £ "Velocity max" (0x8020:02)HY %
S8 ([ 27)3 A E » "Acceleration" (0x7020:23) Eii"Deceleration" (0x7020.24)§<%zn
TEE N "Velocity min" (0x8020:01) £1]"Velocity max" (0x8020:02)HY 128 2k ek 25 A
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(] -

VelocityA
V.., (0x8020:02) ‘ !
max & (4) (5)
3 4
/
’
’
/7
7/
v, @)y ©
’
\'2 @ / @
V, /.' ,/ -
Viin (0x8020:01) 7 P 4 .
I& < TAcc_= ‘TDE% Time [ms]
Acceleration _Acceleration Deceleration

& 27: HIEREEAY - "f€ Vmin 2 Vmax BYIZR R [ZR0]"

D2

EE T Vi IZRETH I V, (0x7020:21):
- £ "Acceleration" (0x7020:23) % E ZEEHEVmin (0x8020:01) IR E] V max
(0x8020:02) 1 fiZRH ] [Z4D]
- Tac EERFIV: BB IR VLV EFRERFE [Z10] -
- Tace= (Vz— V]_)/ACC
with:
Acc =(Vmax— Vmin)/Z(Acceleration (0x7020:23))
- TDecStop: \;EZZZ;E?IH'EU—;JL(VZ %U len)E]/\jEB%EE%:‘FEﬁ [%d*//[\] °
. TDecStop = (V2_ Vmin)/DeC
with:
Dec =(Vpax— Vnin)/(Deceleration (0x7020:24))

@@

TEE N Vo IERETHFE Vs (0x7020:21):
- 58 "Acceleration" (0x7020:23) 22 E 2R ETEVmin (0x8020:01) IR Z V max
(0x8020:02)HYfjIZEIFfH [ZFD]
- Tac EERIV, FIEFE VHVE R [ZFD].
" Tace= (V3— Vz)/ACC
with:
Acc =(Vmax— Vmin)/(Acceleration (0x7020:23))
- TDecStop: \;EZZZ;E?IH'EU—;JL(V?: %U len)E]/\jEB%EE%:‘FEﬁ [%d*//[\] °
- TDecStop = (V3_ Vmin)/DeC
with:
Dec =(Vmax—- Vnin)/(Deceleration (0x7020:24))
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®—-®

TE&E T Vs BERE]HEE V4 (0x7020:21):
FRIE e HEAER] » 281" Acceleration" (0x7020:23) (type 0)=k"Deceleration"
(0x7020:24) (type 1)/ ERF ZRIETEV max FFEAEE] Vmin HIRFE [ZFD] ©
- Toec: EEFTERIEV s BZREHT B RSV I E IR [Z D] -
. Toec= (V3- V4)/Dec
with:
- Type0: Dec =(Vmax— Vnin)/(Acceleration (0x7020:23))
- Type1: Dec =(Vmax— Vmin)/(Deceleration (0x7020:24))
- TDecStop: \;EZZZ;E?M'ET;JJ:(V4 %U len)E]/\jEB%EE%:‘FEﬁ [%d*//[\] °
- TDecStop = |V4_ VminI/DeC
with:
Dec =(Vmax— Vnin)/(Deceleration (0x7020:24))

6.2.1.2 £ Vmin Z| Vtarget BYJIERAFR

TR /R AR H "Velocity min" (0x8020:01) 81 [ fFEHJEE (0x7020:21 )Y B 228
ARATE > AlE 28 Fror

EHRE:

- BRZENNS > /) R SR A (R R (R AV IR S rTRE & B2 B i
& o (ERSENFRE ST S o O B > ol e a4 iEf@iE i -

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

VeIocityA
Vinax (0x8020:02) P N @
v, @) -
Vi @ @
V3 7/ ‘ ~
V,in (0x8020:01) ‘
; TAcc P TDec > Time [ms]
Acceleration _ Deceleration
+—> <
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& 28: fIZREEA - "f¢ Vmin Z] Vtarget BYNMERERFHE [ZR]"

D2

TE&E T Vo IZRE] HAEE V2 (0x7020:21):
"Acceleration" (0x7020:23): {£Vmin ZI V, AYIIZEEFE [ZFD] -
- Tace: EERIV: BIHIE V,AVEERF R [ZF] -
= Tace= |V2— V1|/ACC
with:
Acc =|V2- Vpinl/Z(Acceleration (0x7020:23))
- TDecStop: \;EZ?Z;E?M'ET;JL("VZH Zé” E)E'ji\‘ I'Vminll)gqgﬁggﬂ%{ﬁfﬁ [_"%ﬁ//[\] °
- TDecStop = |V2— V]_I/DeC
with:
Dec =|V2- Viinl/(Deceleration (0x7020:24))

OO

& T Vo BERE] HAE Vs (0x7020:21):
FRIEJaHEAER] » 281" Acceleration" (0x7020:23) (type 0)=k"Deceleration"
(0x7020:24) (type 1) TEARHREENEV s [EARE] Vmin B RE[ZHD] ©
- Toec: {EERTEREV, BEREHT H ARV E PR E =] -
" Tpec= (Vz— V3)/D€C
with:
- Type0: Dec =(V3- Vnin)/(Acceleration (0x7020:23))
- Typel: Dec =(V3- Vnin)/(Deceleration (0x7020:24))
- TDecStop: \;EZZZ;E?IH'EU—;JL(V?: %U len)E]/\jEB%EE%:‘FEﬁ [%d*//[\] °
. TDecStop = IVS_ VminI/DeC
with:
Dec =(V3- Vpin)/(Deceleration (0x7020:24))

PEY=¢

WS B AZRRE V3T Viin > A DecIZRE R B B—E R/ NTE -
EEERRIVBGERER o R > & BIEEE V7T Vanls » NEHRE
FL B E

6.2.1.3 fIEERE[128* 5425 /7D °]

i# i Acceleration(0x7020:23)F1Deceleration(0x7020:24) 2 8 H 5% B 2R /5 E (=
29) o WA{ESE A B [128* /707 -
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VelocityA ‘

/ \ Deceleration
(0x7020:24)

Acceleration

a—| (0x7020:23)

Vs @// \\ ©
PR G

/
/
/ 7 \

TAQC _ TACC o TDec_ \ Time [ms]
[ 29: HIEEEEAY - " HIEEFE[128* 5505 /F)7]"

D2

fE&E N "Va" IZEEHE"V," (0x7020:21):

- Acceleration (0x7020:23): 1"V "% B A"V, " HIEEREE [128*#4sh /712 -
- Tacc=|V2-Vi]/(Acceleration(0x7020:23) *128)

- Tpecstop =|V2|/(Deceleration(0x7020:24) *128)

OBl

TE&E T "V " TIZRETHAE"V;" (0x7020:21):

- Acceleration (0x7020:23): 1£"V,"%I B A"V 3 "{HIEEREE [128*#4sh /712 -
- Tacc=|lV3-V2|/(Acceleration(0x7020:23) *128)

- Tpecstop =|Vz|/(Deceleration(0x7020:24) *128)

®-+®

feE T "Vs" JEEE]"V," (0x7020:21):

- Deceleration (0x7020:24): #/£"V3"ZI"V "B RGRE [128* st /F7) -
- Tacc=(V3- V4)/(Acceleration(0x7020:23) *128)

- Tpecstop =|Va|/(Deceleration(0x7020:24) *128)
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6.2.1.4 §¢ Vcurrent E| Vtarget BYJIERAFR

TEHAE T » 228" Acceleration" (0x7020:23) Ei"Deceleration" (0x7020:24) 3% & 12

B R E H AR "Velocity" (0x7020:21)HYHFE[Z D] - DHL/UELT%FF Y RE S B
7 "Acceleration" (0x7020:23) ~ "Deceleration" (0x7020:24) £ & Fij 2L & AT H & E

"Velocity" (0x7020:21)YZEEEZ - AllE] 30 7w  FEfNZRER fﬂ%if%ﬁbﬂﬁxﬁi@ 0
"Acceleration-->Start phase & Deceleration-->Stop Phase"(% 13: DTO815ENO1 ¥7{4:)—

FEMEA -

VeIocityA
5
" @ ®
@ @
V2
\2 @
Vi (0x8020:01) ®
‘TAcc__ Thcc _f:l—»l\ct‘b < Tpec Time [ms]
Acceleration  Acceleration Accglergtion Deceleratiop

& 30: INZREEAY - " & Veurrent £ Vtarget BYIIZREER [ZFRD]"

(D2

/M'_L"F VCurrent ﬂDL?U%ﬂaﬁ E VTarget (0X7020)

- 28"Acceleration” (0x7020:23)F R EFFHIEV current NZR EV rarget HIHF T Tace [Z
Fby

- Tac:
*  Tacc= |Vtarget— Vcurrent|/ACC
= 5R"Acceleration"4EFFE(E - RINIZREEEREE & T 2B H A # S HY 2=

[l

- TDecStop:
. Tpecstop = IVTarget_ Vmin | /ACC

@@
?ﬁé;‘l:‘%}gvmrrenti@z%?u%ﬁé@ E m}\_}_\#VTarget (0X7020)

- iﬁébﬂ%"ﬁﬁ” 0(F% 13) » RILRF RS i " Acceleration” (0x7020:23) HY
A TBCERZ Y B A -
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- "Acceleration" (0x7020:23) = {i£ Vcurrent Z!| Vrarget (0x7020)HIRGZERF - [ZF)]
- TAcc:
*  Tacc= |V4- Vs]/Acc

- TDecStop:
- TDecStop = |V4_ Viin I/ACC

®—+®

TEE TSV current R E"Velocity min" (0x8020:01) Vimin:

- Z:% "Deceleration" (0x7020:24)F 1V current JEZE FV min (0x8020:01 ) HYHF FE T pec
(27 -

- TDec:

*  Tpec= (Va- Vmin)/Dec

6.2.2 JIZRRE /BRI

TR /R A TR S S TR/ ek 22 AR S (e A 28 - R 13:
DTO815ENO1 ¥/){f:7E & T Wi FESEAY -

T EgIEN
Acceleration-->Start phase & Deceleration-->Stop Phase 0
Acceleration-->Acceleration & Deceleration--> Deceleration 1

< 13: DTOS15ENO1 ¥4

A 1 AR ENEIRGTE > NILsRF R (5 A A 0 DARS /I ECAT-2091S 7
JERFRE] -

N HE R M SE IR R R

6.2.2.1 Start-Stop Phase Type

JIZERRE (0x7020 = 23) GREMFIIZEFSE: (1->2° 5->6) - [MjEEE (0x7020 © 24)
EARBEENE PSR (3->4 > 7->8) o B /7[RIy » ECAT-2091S 1R 5L FIJE
A (0x7020 = 24) {HIFZREFIE - AMEHEHERIIZEE (0x7020 = 23) {EAIZEEHT
Y H AR -
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Velocity

Viay (0X8020:02)

Vi (0x8020:01)

Vinax st (0x8010:09)- | () @ Time [ms]
V,

V

0
(0x8010:09) 5 8
M (6x8020:01) = b

Viay (0X8020:02)

& 31: start-stop FEELHINZR- BRI

{E S T S SURAEN IR (0x7020 : 23) {ERFAGE ZEE R H AR LRI
SRR R AEE (1] 32) -

Velocity

Vs, (0x8020:02)

®) 7)

®)

Vinax start (0X8010:09)

>

Time [ms]

[ 32: 7 Start-Stop FEEXfSE T P EE) P B E

LU 2 1E 32 -

- IERRE (0x7020 P 23) (EECEZEFAEATIEE (1->2 ~ 5->6) FIEkZE (3->
4) B

- BCRE (0x7020 24) [EREFIEFEEE (7->8) HIBGERE

6.2.2.2 Standard Acceleration/Deceleration

ILEF@ i1 acceleration (0x7020 : 23) FXEMRLKIERI NS4 NNEERS - & BEEEF IEAR
RENNZRE B AR S AN & R be s 2R Y > FLEEMEE N o deceleration (0x7020 :
24) B TERGRHARIVRRE o G TS B R E F B B E - L
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2R 7 a0/ R AN &l 31: start-stop P& ES Y 2R

R ERTR

Velocity

Vi (0X8020:02)

DN6

©)

)

Vi start (0X8010:09)

>

0

Time [ms]

f& 33: 75 "standard acceleration-deceleration" 5=, T FMEE P @R

el 33 #UR I & BEIUN S EIE B BN > AN
- acceleration (0x7020 : 23) {HER ENIEEREE (1->2 2 5->6) °
- deceleration (0x7020 : 24) {HXEREEREE (3->4>7->8)

DIZE BT "Veurrent to Viarget" R 732 H 2

ICP DAS
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6.3 Positioning Interface Compact

DUTH4HIEAE "Positioning interface compact"fH =, N i 71 TR a5 S HEFE -

Start-up Start Positioning Execution Phase

Y
Set
“Target position”
“Digital input
“Target position” Lk
Y
Set -
“Execute’=TRUE -
Yes
“Busy=TRUE?
No
L End

[B 34: "Positioning interface compact" % €551

HERER:

27 BZ1: PDO assignment
1£"Process data" &% 5 [Ny predefined PDO assignment #5845 71 Hri5e 152
"Positioning interface compact"IHAE o 15/ TwinCAT EH &R A VAFERY
PDO i FAR 22y PDO -
FEFy:
1. 75E4% ECAT-2091S FY"Process data" {2 H -
2. fE Nz EE R "Predefined PDO Assignment: "Position interface

compact"" °
3. [BE#E"Reload I/O device"§# i PDO assignment 83545 7¢05 -
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ICP DAS

90 ECAT_20915_EMPTY - Microsoft Visual Studio. W« - & S e - YR E T =

Fle Edit View Project Buld Debug TwinCAT TwinSAFE PLC Team Data Tools Test Scope Window Help

il Tl P ka0 - - LT b Relcase = || TwinCAT RT (x64) = | [ | labelCmdPos -9 ARcEE

Az KEl® ~J=f§ |dr e dBm@Ea=0des|00 Q&8 &)
MLl ECAT 20915 EMPTY x

L

[ Goneral | EercAT [DC | Process Data |Ssanup | Gof - Online | Diag History | Onime
-3 Solution 'ECAT_20915_EMPTY (1 project)
a gl ECAT_20915_EMPTY Sync Mandgur PO List
« |l SYSTEM SM Size Type Index  Size  Name
1 License 1} 128 MbxDut De1ADT ENC Status
4 @ Real-Time 1 128 Mbudn Ox1AD3 STM Status
@ 1O dle Task 2 18 Ouputs OX1AD4 STM Syncheen Info Data
b Tasks 30 Inpus Qx1A05 POS Status Compact
1 Routes Ox 1AL POS Status
Bl TcCOM Obgects x1AD7 Poa Counter Status
& MOTION x1AD8 Latch Stats
@ eic Ox1ADS Input Sigmal
- 0x1601 ENC Control
;J EM[TY [ STM Contral
« @uvo PD0 Assignment (Tx1C12) PDO Content (Tx1ADT):
4 "% Devices ] (1601 Index  Size Offs Type Chatault fh
« = Device 3 (EtherCAT) | (1602 ol [121]
*? Image 1603 (muchuciod by (160 o1 01
*% Image-Info 604 {eonchiciod by 0x1505 DI 01 02  Setencoderdane BIT

= Synclmts

coocooooaaw

701605 O6000. D1 03 Setencoderzlaichclear. BIT
Inputs A 7 washided by 0x100 ©E000. 01 04 Counterunderiow BIT
Ll LE00_ 01 05 Coum BIT

W Outputs

fstan_ Nt NS Eean it

°.- = Intoluta Download | Predeined P i P i f
. w Box 1 (ECAT-20915) Sechn | 9 d PDO Assignment 'Posiioning interface compac
% Mappings e [Load PDO infa from device

| PDO Configuration

—‘? Solution Ex...

" CoE-Online "f&#%; H H1HYSyncManager 2 fi1 3 28~ 1 Y PDO
assignment :

| General | EtherCAT I DC I Process Data | Startup| CoE - Online |Diag History | Onlinel

’ Update List ] []Auto Update Single Update [ | Show Offline Data
[ Advanced... ]
[ AddtoStamp.. |  Online Data Module OD (AoE Port) 0
Index MName Flags Value
--1C12:0 SyncManager 2 assignment =3<
1c12m Sublndex 001 RW 0x1601 (5633)
1C12:02 Sublndex 002 RW 0x1602 (5634)
1C12:03 Sublndex 003 RW 0x1605 (5637)
1C12:04 Sublndex 004 RW =
1C12:05 Sublndex 005 RW -
1C12:06 Sublndex 006 RwW -
1C12:07 Sublndex 007 RW -
--1C13:0 SyncManager 3 assignment =3<
1C13:01 Sublndex 001 RW Ox1A01 (6657)
1C13:02 Sublndex 002 RW Ox1A03 (6659)
1C13:03 Sublndex 003 RwW Ox1A05 (6661)
1C13:04 Sublndex 004 RW =
1C13:05 Sublndex 005 RW -
1C13:06 Sublndex 006 RwW -
1C13:07 Sublndex 007 RwW —
1C13:08 Sublndex 008 RW =
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B2 2% i E (1 K, "Positioning interface" » Zf[ 6.2 HYSHEE 2:2) -
BRI S EEHES TSI (8010 1 07) « EM R EEY S » BiEiETH g
HIREHEE /)N -
SWERA: R EES L R - BORINEEE
1. WVEIRHE"Positioning interface" MR BA ARG & #E (5% RL.EEH 6.2 1925
a4
2. 2%7E"Acceleration unit" (0x8020 : 08 ) F{1"Acc-Dec parameter
definition" (0x8020 : 09) - 4155 6.2.1 {1 6.2.2 EEE[I ATl °
3. EENEGESEE - EE7H"Acceleration unit" (0x8020 : 08)
JE ° IERJT RIFVEMEED R HEE -
i. Acceleration pos (0x8020:03): TF#& J5 [a] Y JI2EE
ii. Acceleration neg (0x8020:04): [z 88 J5 [a] HY JI2EE
iii. Deceleration pos (0x8020:05): 1F#E J5 o] Ay Jak 2L -
iv. Deceleration neg (0x8020:06): [z ## /5 [a] Y R ZEfE -
4. "Emergency deceleration" ¥ S ARG B B TRUE (0x7020 : 02 -
Emergency stop ) 1% B AE (| -

Index MName Flags Value Unit

- 8010:0 STM Motor Settings >18<
8010:01 Maximum run current RW 0x02EE (750)
8010:02 Reduced run current RwW 0x0177 (375)
8010:03 Maximum haold current RwW 0x02EE (750)
8010:04 Reduced hold current RwW 0x0177 (375)
8010:06 Motor fullsteps RW 0=00CE (200)
8010:07 Micro Steps RwW 256 (8)
8010:08 Power on motor current RwW 0x0177 (375)
8010:09 Max Start Velocity RW O=0064 (100) —
8010:12 Safe motor current RwW 0x0177 (375)

+-8012:0 STM Features >66<

-1 8020:0 POS Settings >7<
8020:01 Velocity min RW O=00000000 (0) ——
8020:02 Velocity max RW 0=00002710 (10000) —
8020:03 Acceleration pos RW 0x03ES8 (1000) D ———
8020:04 Acceleration neg RW 0x03ES (1000) —
8020:05 Deceleration pos RW 0x03E8 (1000) —
8020:06 Deceleration neg RW 0=03E8 (1000) +——
8020:07 Emergency deceleration RW 0x0000 (0) ——

SHERS: FEEREEA - "Start type" (0x8021 : 01) FoR HAT B EHHEH HiE
CHLE - 5990 AP AT DS AR B A o] DB s - 3
B 9 T ARIEMEMSRUE -

Rl
W o

Index Name Flags WValue

-I- 8021:0 POS Features >1<
8021:01 Starttype RW Relative (2)

+- AD10:0 STM Diag data »17<

+- AD20:0 POS Diag data >6<

+- FO08:0 Internal EEPROM »5«<

FER6: HEBIMITIE:
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4 [ STM Control
E- Enable
E- Reset
E- Reduce torque
B Digital outputl
4 [ POS Control Compact
E- Execute
E- Emergency stop
&~ Target position

E&FH:Enable" (0x7010:01)EAE -

WEBEMIIE (HEir ) (0x7020 : 11) - B EE#HEH"Start
type" (0x8021 : 01) JEAI N EZ -

iR Execute" SRR B Ry true ZKELENZEHE BT (0x7020 1 01) °
WRAEFTHHAM CASRH T8 =210 (0x7020 : 02) - RILVERF
"Emergency stop"8# B E fy false - I HAET T —{Eldr< Z Rk
"Execute"/f}dﬁﬁj false °

PhaR - WIRAETTRERE RS SRR (ZAEN - EtherCAT ZBEHCHL ~ Tk
%H’M phfE OP G B RIE OP =% ) - FRUHFERRIEME (0x6010 :
04 Error) By T abRZEIE > "Reset"SE &0 HEY A (0x7010 : 02 -
Reset ) —{[E#EHANER] -
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6.4 Position Control

AR NE RS A TR EAE B B P S 2 — (B R HsE T BRI & > ALVEBE R E
PERITER o SRR AR LA B R LERORHYE - DAERBEh &S A 8 I
SRR R Y B E - fEEfmEaU T o MERAR U B A i S e 2R
&R -

Start-up Start Positioning Execution Phase " Error Handling ing

Start

Y

Set
“Target position”

| is set as hardware si

No
“Ready to enable”
=TRUE?

£8n12:32 and 0xBn12:3
Read

Set “Digital input 1"

“Target position” “Digital input 2"

—= absolute position

Yes

“Busy’=TRUE?
-

\_\ ///

Yes

“Ready"=TRUE?

& 35: i EEHIE BRI TER

TR

JFBZ1: PDO assignment
1£"Process data"t2%; H N Iifi5e4E predefined PDO assignment "Positioning
control"TijgE « (At » FTALASEHY PDO FHEIELA » A LLZHY PDO Rif#:
f=H -

FEFp:
1. #5E$¥ ECAT-2091S HY"Process Data" {25 H -
2. fE Nz EE hi5E R "Predefined PDO Assignment: "Position control"" -
3. HL#EZ"Reload I/0 device"{#§#H PDO assignment 5354570k o
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o0 ECAT 20915 EMPTY - Microsoft Visual Studio oo (=)
| File  Edit View Project Build Debug TwinCAT TwinSAFE PLC Tean Data Tools Test Scope Window Help

PG| 8B -al-0) | b | Rebense + || TwinCAT R (x64) - |18 | tabeicmdpos B e e e o
3| |22 ] <Local> dr a9 =0dawE|00 i BE 4]
SRl ECAT 20915 EMPTY L}
General | EerCAT [DC | Procoss Data | Startup | CoE - Onlne | Diag History | Onkie g
o gl ECAT_2091S_EMPTY - 3
+ @l SYSTEM Sync Managar POO List &
! License SM Size Type Flags index  Sae  Name Flags sM sU &
+ @ Real-Time 0 T2 MexOw AT B0 ENCStus F 3 q g
& 0 Idle Task 1 128 Mpsdn DA 20 STMStas E 3 o 2
b Taske 2 16 OIAM BD  STMSynchoninData  F a g
L o
s Routes 108 Inpus CcIADS 20 POS Staws Compact F 0
& TecoM Objects CAKE 100 POS Staws F 0
& Monon QAAD? B0 PasCaunter Stats F 0
~ OxIADE 100 Laich Status F 0 -
| Llle
é SAFETY POO Assigrenant (N1C12) POO Contort (BK1ADT)
Coe
E Jleedt 4| |index Sae O Name T Doataullfh
« Bro e i
. %D ] o = o 00 X
o T ; Jmereaa o1 o1
#-% Deyice 3 {ElberCAD) 1604 exchude D000 D1 02 Selencoderdone BT
+ Ita0e 1605 (o il 5 G000, 01 03 Selencaderzlaichshar. BT s
+¥ Image-Info -
e Cawrlaad n " " )|
2 Synelnits
Inputs LG Ay Load PDO info fram device
W Oulputs PDO Configuratan .
Sync Unit Assignmint,,
° @ InfoData = ‘9
i Box 1 (ECAT-20915)
&% Mappings
salwtion 8. R

"CoE-Online"f& 4 & 11/J SyncManager 2 ¥ 3 #7~x 1 Y PDO assignment:

Index Name Flags Value
=-1C12:0 SyncManager 2 assignment >34
1c12:01 Sublndex 001 RW Ox1601 (5633)
1C12:02 Sublndex 002 RW Ox1602 (5634)
1C12:03 Sublndex 003 RW 0x1603 (5635)
1C12:04 Sublndex 004 RW =
1C12:05 Sublndex 005 RW -
1C12:06 Sublndex 006 RW =
1C12:07 Sublndex 007 RW -
=-1C13:0 SyncManager 3 assignment »2<
1C13:01 Sublndex 001 RW Ox1A01 (6657)
1C13:02 Sublndex 002 RW Ox1A03 (6659)
1C13:03 Sublndex 003 RW -
1C13:04 Sublndex 004 RW =
1C13:05 Sublndex 005 RW -
1C13:06 Sublndex 006 RW =
1C13:07 Sublndex 007 RW -
1C13:08 Sublndex 008 RW =

SER2: 2% 0E B AR (3% H "Positioning interface" » E ] 6.2 IV ER 2:2) -
FER3: SE BT #1(8010:07) - ERCTRIEEE S - HEEETE LR HE
EJEANE
B4 WELRSAVEF S R AHE > RIS
1. R PVEMKEE" Positioning interface" fy il i i (B RLES 6] 6.2 HYE
B4
2. E%E"Acceleration unit" (0x8020 : 08 ) f{1"Acc-Dec parameter
definition" (0x8020 : 09) » 415 6.2.1 Fl 6.2.2 Ex{iFTE -
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3. 54h > DVHEESENERMIECERE (B : 0x8020 : 08) < TEJjHIFIETT
[EEE L FRHY ©

i. Acceleration pos (0x8020:03)

i. Acceleration neg (0x8020:04)

iii. Deceleration pos (0x8020:05)

iv. Deceleration neg (0x8020:06)

Index Name Flags Value Unit

-~ 8010:0 STM Motor Settings »18<
8010:01 Maximum run current RW 0x02EE (750)
8010:02 Reduced run current RwW 00177 (375)
8010:03 Maximum hold current Rw O=x02EE (750)
8010:04 Reduced hold current RwW Ox0177 (375)
8010:06 Motor fullsteps RW 0x00C3 (200)
a8010:07 Micro Steps Rw 256 (8)
8010:08 Power on motor current Rw Ox0177 (375)
8010:09 Max Start Velocity RW 0x0064 (100) —
8010:12 Safe motor current RwW 00177 (375)

+- 80120 STMFeatures > 66 <

-1+ 8020:0 POS Settings »7<
8020:01 Velocity min RW 0x00000000 (0) —
8020:02 Velocity max RW 0x00002710 (10000) -+
8020:03 Acceleration pos RwW 0x03E8 (1000) —
8020:04 Acceleration neg RW 0x03E8 (1000) —
8020:05 Deceleration pos Rw O=03E8 (1000) +—
5020:06 Deceleration neg Rw 0x03ES (1000) +—
8020:07 Emergency deceleration RW 00000 (0)

ERS: HEENETIE T
4 [ STM Control
E- Enable
- Reset
E- Reduce torgque
E- Digital outputl
4 [ STM Position
- Position

1. By Z%"Enable" (0x7010:01) °

2. HEEHEEIE (B F)  —HEBNBEEUER— - B
BRI B D R o WIERAEE R b B R A BB B 4S R BE F
HIEM'E » HIE B IIERE R A2 ( Fehler! Verweisquelle konnte
nicht gefunden werden.):% & f# = HIE

3. BEER  WRAE TERUEE RIS AR (AEN - EtherCAT ZBEHRRL ~ Tk
H Ui OP G E R IR OP (s ) » FRIUMSHERHIE (0x6010 :
04 Error) B T bR ERE > "Reset"SE &0 HEY ] (0x7010 : 02 -
Reset ) —{RE[ZHHANFH]
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HETERECE

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 i R R EREILIRRS - MR T RN - R E BT
f - BEERIEE L o IIEREAUBGEREELAEBECEYIT (0x8020) HETTEE

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
“Digital input 1"
“Digital input 2°

l “Ready to enable”

=TRUE?

Set
“Enable” = TRUE

I
-
/-Bu/"—muso “Busy’=TRUE? =

~ sy = § e : A

—

. -
e

B 36: FREFEHRE

AR ERE T -

5 B%1: PDO assignment
{£"Process data" {24 H [iHY predefined PDO assignment 75 B i1 5615
"Velocity control"ILjJ&E ©
1. 7EE$5 ECAT-2091S [y"Process Data"fE4 H -
2. fENhr=UEEE i E"Predefined PDO Assignment: " Velocity control

nn
o

3. [BE#E"Reload I/O device"{#%#§#HF PDO assignment 35344571 -
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2
SEE3:

ICP DAS

p
©8 ECAT_2091S_EMPTY - Microsoft Visual Studio. . . - . . a

File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Data Tools Test Scope Window Help
Pl 5 P ® S 9 -  -L- G| B [Release || TwinCAT RT (64) -/ | 2 [1abeicmdPos

) C RN T =T |2y s g[=2@%=0 b w & O/ FEG-

MRl ECAT_2091S_EMPTY X

Solution Explorer‘
=

General | EtheiCAT [ DG | Process Data | Startup | GoE - Online | Diag History | Online |

PDO List

-d Solution 'ECAT_2091S_EMPTY" (1 project)
4 il ECAT_2091S_EMPTY
4 @l SYSTEM SM  Size
¥ License 0 128 MbxQut
4 @ Real-Time 1128 Mbxin
[& /O Idle Task 2 16 Oupuls
& Tasks 3 8 Inputs
sz Routes
[ TcCOM Objects
MOTION
PLC
SAFETY
[l c++
el
4 *Z Devices
4 == Device 3 (EtherCAT)
2% Image
% Image-Info

» 2 SyncUnits
eennn nc B Pror o
Inputs

> @ Outputs Download @,ﬂPredeﬁned PDO Assignment: 'Velocity control

» [ InfoData [#]PDO Assignment Load PDQ info from device

" = Box 1 (ECAT-20915) [TJPDO Configuration -
k5 [Sync Unit Assignment..

m’ Mappings

Sync Manager:

Name
ENC Status
STM Status
STM Synchron Info Data
POS Status Compact
POS Status
Pos Counter Status
Latch Status
Input Signal

100 ENC Control

Index

Ox1A01
OxTAD3
Ox1A04
Ox1A05
Ox1ADE
Ox1AD7

Type Flags

coocooocooooon

PDO Assignment (0x1C12) PDO Content (0x1A01)

Index Offs
00 -
<l 3 01 -
(7] 01604 A 02 Setencoder done
[Co 03 Setencoderz latch-clear
0 d 04
[10x1607

Name Default(h

Counter underflow

In/O.. User.. Linked to

Tami A

Type Size  >Ad.
orT n 207

Error List

W% Team Explo... # Resource Vi... B Output BR Find R

&3] Solution Ex...

"CoE-Online"f&4% B 1 1fJSyncManager 2 Fi1 3 #8-1~ J #1fY PDO assighment :

Index MName Flags Value

=-1C12:0 SyncManager 2 assignment »3<
1C120M Sublndex 001 RwW 0x1607 (5633)
1C12:.02 Sublndex 002 RW 0x1602 (5634)
1C12:03 Sublndex 003 RwW 0x1604 (5636)
1C12:04 Sublndex 004 RW =
1C12:05 Sublndex 005 RwW -
1C12:06 Sublndex 006 RW =
1C12.07 Sublndex 007 RwW -

--1C13:0 SyncManager 3 assignment »2<
1C13:01 Sublndex 001 RwW Ox1AQ1 (6657)
1C13:.02 Sublndex 002 RW Ox1A03 (6659)
1C13:03 Sublndex 003 RwW -
1C13:04 Sublndex 004 RW =
1C13:.05 Sublndex 005 RwW -
1C13:.06 Sublndex 006 RW =
1C13:.07 Sublndex 007 RwW -
1C13:.08 Sublndex 008 RW =

=5 16 FE 2 SE (5% K "Positioning interface" » E£H[j 6.2 HYZFEE 2:2) -
REFETHIRTE(8010:07) - ERCIPREBEE S o BiEEE T EEHE
EN NG
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SBRa: 107 position control BRI R E B EE S (5 R 6.2 U3PER 4:) -
SERS: B TR
4 [ STM Control
E- Enable
B Reset
& Reduce torque
B Digital outputl
4 W STM Velocity
B Velocity

1. Bl £%"Enable" (0x7010:01) -

2. WEAE (B g8 - sy RIinEsREiEE » I
DU (RS R T B2 UE R R S E Rl - RS E R
& > 5{"Enable" (0x7010 : 01) JHAEZGE Fy FALSE » BUSE S8 2B HER -
EEEEE -
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8 CoE 1A

8.1 Prif

CoE 7] ( CANopen over EtherCAT ) FijiX EtherCAT % {FHV8EH - CoE LA~
T EEERNIE2ET ECAT-2091S & {%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: i APDO ( fi£EtherCAT VLA FES BN o A7) o
* 0x7000: fifjHPDO ( f£EtherCAT EULEE EARBHY L ) -

& 37 /R T B FIA ECAT-2091S 5 {#11—2k CoE ¥4 - HAIEHE 0x1000 ]
OxFO08 - H[ L8 /FERH" CoE-Online " FE&R H T AVEHIRE ATV S 8L - Bk
VI RSS9 e -
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| General | EtherCAT | DC I Process Data I Startup| CoE - Online |Diag History | Onlinel

’ Update List ] [] Auto Update Single Update [ | Show Offline Data
’ Advanced... ]
’ Add to Startup... ] Online Data Module O (AcE Por): 0
Index Name Flags WValue Unit o
1000 Device type MRO 0x00020000 (131072)
1001 Error register RO Om00 ()
1008 Device name RO ECAT-20915
1009 Hardware version RO 11
100A Software version RO 1.0 E
+-1018:0 Identity >4<
+-10F1:0 Error Settings =2«
+-1601:0 ENC Control =8«
+-1602:0 STM Control 6= | 04
+-1603:0 STM Position >1<
+-1604:0 STM Velocity =1«
+-1605:0 POS Control Compact =5«
+-1606:0 POS Control >9<
+-1607:0 Latch Control =6«
+-1A01:0 ENC Status =13«
+-1A03:0 STM Status >16<
+- 1A04:0 STM Synchron Info Data =2«
+- 1A05:0 POS Status Compact >89«
+- 1A06:0 POS Status >11<
+- 1A07:0 Pos Counter Status =6«
+- 1A08:0 Latch Status B B
+- 1A09:0 Input Signal B R
+- 1C00:0 Sync manager type =4« -

[& 37: "CoE - Online " fE&H

8.2 K EHBIERM
RETEETami BB B S BT R SOER S IViET -
CoE P{*-#ii[#] 0x8000 £l 0x8021 . Fr A nIHCE A ol 7 GENV BN AH BE 3 -
TwWinCAT EFH PB4 EFHES (B 37) 24X H ADS ( TcEtherCAT.lib library ) 1
TwinCAT PLC R EficE S8 -
WERAETE CoE 2 EH 4R BTN » ECAT-2091S35 M 1 & H B BB 7 RE R JRfESEE
sUfERE T o MEEUE S TR HREARIESL o 0xFO08 ¥ FE AL T RHEMIREC B BIE
FREFIE Y FEEEEME BOIRAS IVDhRE » BRI R4 E R LRI TT A -

T B R 7 I ECAT-209 1S ST IR AGHIAR /7
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TEVEER P AESRAIRAE -

| General | EthercAT | DC

Advanced

[ AddtoStamup.. |

I Process Data | Startup| CoE - Online |D\ag History | Online‘

Madule OD [AcE Porf)

Single Update || Show Offiine Data

0

Update List "] Auto Update

| Index MName

Flags

Value

Unit

fa ‘

. BE{F TwinCAT 240 E 257 132 %) ECAT-2091S » H "CoE-Online" {24 H %~

SCEETE B E %15 (0x8000 ~ 0x8010 ~ 0x8012 - 0x8021) - iEiAtkEEe

BB S B0 E 78 B i A — (B REE - 1E MRl BN
N RIS 5 B Ry P) 20000 2 -

| 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 (AcE Porty 0
Index Name Flags Value Unit
+- 7020:0 POS Outputs >36<
+-7030:0 Latch Outputs >4<
+- B000:0 EMNC Settings >14< Double click
+-8010:0 STM Motor Settings >18< conﬁguralion
+- 8012:0 STM Features >66<
arameter
- 8020:0 POS Settings >7< P
8020:01 Velocity min RW 00000000 (0)
| 8020:02 Velocity max RW 0xD007A120 (500000) |
8020:03 Acceleration pos RW " "
8020:04 Acceleration neg RW Set Value Dialog ¥
8020:05 Deceleration pos RW
8020:06 Deceleration neg RW Dac: | N | oK.
8020:07 Emergency deceleration RW Hex: Dx0007A120
+- 8021:0 POS Features Enter new
+- AD10:0 STM Diag data Flost 7.0064923e-040 |
value
1]
Book Lo ] |
Binary: 20 A1 0700 4 I
| Bit Size: @1 ©s )16 @132 (B4 ()7
[ - -
. 2zeb v 57 4/A =3 AL A T
HER3: m)ﬂzﬁﬁﬁﬂﬂﬁfﬁ IRHEhEEC E Fy Pre-Op 1= o E Bz ft Pre-Op (T > H

REFRF R AR RIS o 72 "Online"fF8& H b > BRE2"Pre-OP"F4HKF1E

IYE B ] Pre-OP 5z o

ICP DAS
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General | EtherCAT | DC | Process Data | Startup | CoE - Online | Diag H\story| Online |

State Machine

[\nil ] [Bootsr.rap ]
Current State PREOP
|[ Pre-Op ]l [SafefOp ]
Requested State PRECP
[Op ] [C\earError I
DLL Status
Port A Carrier / Open
PortB: No Carrier { Closed

Nao Carrier / Closed

Mo Carrier ( Closed

File Access over EtherCAT

Download Upload

SPERA: VIt OxF008 Y SRR AR -

1. #& #HHEMAF] "CoE-Online"FIIFRAY AR » I FEFHYI{F: 0xFO08 HYREHIA
o

2. g AB{HE 0x12345678 %I|"Code Word" -

3. & "Save configuration data"{ FALSE %&£ TRUE » DUBC B 85 GiF
FI|NES EEPROM - £:#f"Save error encountered" (FO08 : 05) FrRiE
P AR P R AR -

4. Ry T {EMFECERER A E M ERUIZ AR » <" Load factory default"
S Fy FALSE o B AL EE B E fy TRUE » 4872 0] DL [E1E H g 7E
B AL IE ©

5. "Save Counter" (F008 : 02) BURAEE%FHIEFHEAR NTERE FLE 8%
FEIECTERS IR -

FE

ESREL IR AR E TR A TR R IR FIRE - — B ER(FREE 10000

K IR ERIRANAE - AR EBIE T EE M7 U]

H o NI A ERCHETIERE (#8852 B "Save configuration data"
(FOO8 : 04) F1"Load factory default" ( FOO8 : 03) -
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| General | EtherCAT | DC | Process Data | Stan‘.upl CoE - Online |Diag History | Online|

’ Update List ] [] Auto Update Single Update [ | Show Offine Data

’ Advanced... ]

[ AddtoStamup.. |  Online Daia Module OD (AoE Por: 0
Index Name Flags Value Unit
+- 7020:0 POS Outputs =36 <
+- 7030:0 Latch Qutputs >4 <
+- 8000:0 EMNC Settings »14<
+- 8010:0 STM Motor Settings >18<
+-8012:0 STM Features > 66 <
+- 8020:0 POS Settings =7<
+- 8021:0 POS Features >1<
+- ADT0:0 STM Diag data »17<
+- AD20:0 POS Diag data >6<
- FOO&:0 Internal EEFROM »b<

F008:01 Code word RW (x12345678 (305419896)
FO08.02 Save counter RO 0x0004A (10)

F008:03 Load factory default RwW FALSE

Fo08:04 Save configutation data RwW TRUE

F008:05 Save error encountered RO FALSE

SHE¥S: 1 ECAT-2091S 34 E (0] OP fEzt -

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
[Op ] [C\earError ]
DLL Status
PortA: Carrier/ Open
PortB: No Carrier f Closed

No Carrier [ Closed

Mo Carrier [ Closed

File Access over EtherCAT
Download... Upload...

8.3 SEHENiF

ECAT-2091S {# A Trinamic FYZEEHZEH] L TMC5130A #E7 20 FE 2 175 - ECAT-
2091S 7 HE LN TMC5130A = -

- stealthChop™ffEl & » SpkFEHTREENE » TI{EEET L@ﬁﬂ*“’ﬂ:ﬂku i
- spreadecle“"%frafgiﬁﬂz\%ﬁi » 0] DR S AR A TRLE el L R R VR
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dcStep™ & EAH B E1EH] o B n] gE R BUHEE) > RNg b .
coolStep™ & # H M E R R 1% > FIRFRE B FERRR S22 75% -

ECAT-2091S FHE{H ] spreadCycle™f5iz, « [ S HIEEIEHE - K
TMC5130A HET R e L A 5 B HIL?HZB CERINIRE R o B FTESRER
» spreadCycle tr 2 L HRIN T 2 E

ézﬂ%% spreadCycle fEF Bl il H 5 =0 7R ZER Y MR Eh 25 - HI
RI"TMC5130_datasheet.pdf"F-i} » % FiF o] 1¢ Trinamic 485 &k © "Quick
Configuration Guide" & &L T S EEEEN 21 B o Fehler! Verweisquelle
konnte nicht gefunden werden. (55 11 £ ) HH1~x | 544 ECAT-2091S HYAR P8
Y4 (SDO) m] EHE{FHUES &/ WEfEes -
HECP DAS CO., LTD. (http://www.icpdas.com) DL HT /55 25 (= B Bl 37 2 o
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9 P

EASEYE

9.1 i

Index 1000 Device type

Index (hex) | ZHH EH 2R T5h | THEER
1000:0 Device type | EtherCAT {Euhiy s fkE Y UINT32 RO 0x00001389
Index 1008 Device name
Index (hex) | ZHH SEH ERi) T5h | THEER
1008:0 Device name | EtherCAT 7L Z% 5 44 7% STRING RO ECAT-2091S
Index 1009 Hardware version
Index (hex) | JEH = HA SET T | A
1009:0 Hardware EtherCAT #E BRI EE RR A STRING RO 2.0
version (or greater)
Index 100A Software version
Index (hex) | ZHH e 2R T5h | THEEX
100A:0 Software EtherCAT fEUEAYHRBERR A STRING RO 2.0
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 0x00209153
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

Index 1601 ENC Control (RxPDO-Map)

Index HH A 2| G | THEX
(hex)

1601:0 | ENC Control SRS e P UINTS RO 0x08
1601:01 | Status__Gapl empty UINT32 RO 0x00000001
(1 Bit)

1601:02 | Control__Set encoder R EARIEES UINT32 RO 0x70000201
(1 Bit)
1601:03 | Control__Set position counter XTENEETEES | UINT32 RO 0x70000301
(1 Bit)
1601:04 | Control__Set encoder z latch-clear ErEI4RTESSZ5] | UINT32 RO 0x70000401
mode SR
(1 Bit)
1601:05 | Control__Gap2 FEE UINT32 RO | 0x00000004
(4 Bit)
1601:06 | Control_Encoder z latch-clear mode | 4RHEESZE5 [$H{F | UINT32 RO 0x70000608
AbRIER
(8 Bit)
1601:07 | Control__Set encoder value REARIEESHE | UINT32 RO 0x70001120
(32-bit)
1601:08 | Control__Set position counter value | ¢ EIEETHES | UINT32 RO 0x70001220
e
(32-bit)
Index 1602 STM Control (RxPDO-Map)
Index THH tEH Epit) R {5
(hex)
1602:0 STM Control S 7 B iR PR UINT8 RO 0x06
1602:01 | Control__Enable RA UINT32 RO 0x70100101
(1 Bit)
1602:02 | Control__Reset HE UINT32 RO 0x70100201
(1 Bit)
1602:03 | Control__Reduce torque Ja/ D sE UINT32 RO 0x70100301
(1 Bit)
1602:04 | Control__Gapl FEE R UINT32 RO | 0x00000005
(5 Bit)
1602:05 | Control__Digital outputl g 1 UINT32 RO 0x70100C01
(1 Bit)
1602:06 | Control__Gap2 FEE UINT32 RO | 0x00000007
(7 Bit)
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Index 1603 STM Position (RxPDO-Map)

Index | JHH ] A mE | TR
(hex)
1603:0 STM Position BRI EYE | UINTS RO 0x01
i
1603:01 | Control__Position e UINT32 RO 0x70101120
(32 Bit)
Index 16n4 STM Velocity (RxPDO-Map)
Index HHE A G 2pid| e {5%
(hex)
1604:0 STM Velocity S AP | UINTS RO 0x01
i
1604:01 | Control__Velocity R UINT32 RO 0x70102120
(32 Bit)
Index 1605 POS Control Compact (RxPDO-Map)
index | JEF A B | Bt | AR
(hex)
1605:0 POS Control Compact S B RS ESHE | UINTS RO 0x05
il
1605:01 | Control__Execute BT UINT32 RO 0x70200101
(1 Bit)
1605:02 | Control__Emergency stop B&fE 1k UINT32 RO 0x70200201
(1 Bit)
1605:03 | Control__Gap1l FEBET UINT32 RO 0x00000006
(6 Bit)
1605:04 | Control__Gap2 FLHIE T UINT32 RO 0x00000008
(8 Bit)
1605:05 | Control__Target position HEMUE UINT32 RO 0x70201120
(32 Bit)
Index 1606 POS Control (RxPDO-Map)
Index HHE S A e | THEX
(hex)
1606:0 POS Control N B2 UINT8 RO 0x09
1606:01 | Control__Execute AT UINT32 RO 0x70200101
(1 Bit)
1606:02 | Control__Emergency stop B2 UINT32 RO 0x70200201
(1 Bit)
1606:03 | Control__Gap1l FHIET UINT32 RO 0x00000006
(6 Bit)
1606:04 | Control__Gap2 FLHIE T UINT32 RO 0x00000008
(8 Bit)
1606:05 | Control__Target position HIETE UINT32 RO 0x70201120
(32 Bit)
1606:06 | Control__Velocity BN E UINT32 RO 0x70202120
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(32 Bit)
1606:07 | Control__Start type Bl R UINT32 RO 0x70202210
(16 Bit)
1606:08 | Control__Acceleration piESiss UINT32 RO 0x70202310
(16 Bit)
1606:09 | Control__Deceleration RS UINT32 RO 0x70202410
(16 Bit)
Index 1607 Latch Control (RxPDO-Map)
Index THE tEH 2Rt e {5
(hex)
1607:0 Latch Control EFTE UINT8 RO 0x06
1607:01 | Control__Enable latch active edge EUEADI1 [F4% 2% | UINT32 RO 0x70300101
DIl BN SEAT
(1 Bit)
1607:02 | Control__Enable latch active edge ELENDI1 [E4 2% | UINT32 RO 0x70300201
DI2 N TE
(1 Bit)
1607:03 | Control__Enable Latch inactive EUENDI1 & 455 | UINT32 | RO 0x70300301
edge DI 1 N
(1 Bit)
1607:04 | Control__Enable Latch inactive ELENDI2 B %% flas | UINT32 RO 0x70300401
edge DI 2 FpdNiisicteaa
(1 Bit)
1607:05 | Control_Gapl FEIER UINT32 | RO | 0x00000004
(4 Bit)
1607:06 | Control__Gap2 FAHE T UINT32 RO 0x00000008
(8 Bit)
9.3 TXxPDO Mapping Objects
Index 1A01 ENC Status (TxPDO-Map)
Index HE EH el S | THER
(hex)
1A01:0 | ENC Status AmiS E IR AR UINT8 RO 0x0D
1A01:01 | Status__Gapl E7E UINT32 RO 0x00000001
(1 Bit)
1A01:02 | Status__Gap2 E7E UINT32 RO 0x00000001
(1 Bit)
1A01:03 | Status__Set encoder done R EARIE s T ST UINT32 RO 0x60000301
% (1 Bit)
1A01:04 | Status__Set encoder z latch- | X E4RIERS z FHoEEE UINT32 RO 0x60000401
clear mode done AR G2 AR (1 Bit)
1A01:05 | Status__Counter underflow | EF#{S8 i UINT32 RO 0x60000501
(1 Bit)
1A01:06 | Status__Counter overflow SRR UINT32 RO 0x60000601
(1 Bit)
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1A01:07 | Status__Index mIEER RS B UINT32 RO 0x60000701
(1 Bit)

1A01:08 | Status__Gap3 FEBET UINT32 RO 0x00000001
(1 Bit)

1A01:09 | Status__Gap4 H7e UINT32 RO 0x00000005
(5 Bit)

1A01:0A | Status__Sync error [E5 5850 UINT32 RO 0x60000E01
(1 Bit)

1A01:0B | Status__Gap5 H7e UINT32 RO 0x00000001
(1 Bit)

1A01:0C | Status__TxPDO Toggle TXPDO & &L T UINT32 RO 0x60001001
(1 Bit)

1A01:0D | Status__Encoder value B EE UINT32 RO 0x60001120
(32-Bit)

Index 1A03 STM Status (TxPDO-Map)

Index THH SEH Epit) Tae | THEX

(hex)

1A03:0 STM Status S B IRAE UINT8 RO 0x10

1A03:01 | Status_ Ready to enable AR UINT32 RO 0x60100101
(1 Bit)

1A03:02 | Status_ Ready = UINT32 RO | 0x60100201
(1 Bit)

1A03:03 | Status__Warning B UINT32 RO 0x60100301
(1 Bit)

1A03:04 | Status__Overtemperature RN TE A UINT32 RO 0x60100401
(1 Bit)

1A03:05 | Status__Warning open load 1E A FHEL B fHA&HIZ] | UINT32 RO 0x60100501
ek 2 K

1A03:06 | Status__Error freiet UINT32 RO 0x60100601
(1 Bit)

1A03:07 | Status__Error EENGEER UINT32 RO 0x60100701

overtemperature (1 Bit)
1A03:08 | Status__Error short to I A PSS RR UINT32 RO 0x60100801
ground (1 Bit)

1A03:09 | Status__Moving positive NAEEEZ)] UINT32 RO 0x60100901
(1 Bit)

1A03:0A | Status__Moving negative ISEL )] UINT32 RO 0x60100A01
(1 Bit)

1A03:0B | Status__Torque reduced HEAT A T UINT32 RO 0x60100B01
(1 Bit)

1A03:0C | Status_ Digital input 1 i A 1 UINT32 RO | 0x60100C01
(1 Bit)

1A03:0D | Status__ Digital input 2 i A 2 UINT32 RO | 0x60100D01
(1 Bit)

1A03:0E | Status__Sync error [E5 48R UINT32 RO 0x60100E01
(1 Bit)

1A03:0F | Status__Motor standstill B R NER 1HIRRE UINT32 RO 0x60100F01
(1 Bit)
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1A03:10 | Status__TxPDO Toggle TXPDO AR EHAf7 T | UINT32 RO 0x60101001
(1 Bit)
Index 1A04 STM Synchron Info Data (TxPDO-Map)
Index HH SEH G Epit) Rt | TR
(hex)
1A04:0 STM Synchron Info Data UINT8 RO 0x02
1A0401 | Status__Info data 1 HEEHE 1 (32Bit) | UINT32 RO 0x60101120
1A04:02 | Status__Info data 2 SHESEdE 2 (32Bit) | UINT32 RO 0x60101220
Index 1A05 POS Status Compact (TxPDO-Map)
Index HH G| EEpi) e | R
(hex)
1A05:0 POS Status Compact UINT8 RO 0x0B
1A05:01 | Status__Busy Tl UINT32 RO 0x60200101
(1 Bit)
1A05:02 | Status__In-Target Fl|iE UINT32 RO 0x60200201
(1 Bit)
1A05:03 | Status__Warning 2E UINT32 RO 0x60200301
(1 Bit)
1A05:04 | Status__Error PhER UINT32 RO 0x60200401
(1 Bit)
1A05:05 | Status__Gapl HH7e UINT32 RO 0x00000001
(1 Bit)
1A05:06 | Status__Accelerate IiigE UINT32 RO 0x60200601
(1 Bit)
1A05:07 | Status__Decelerate Rk UINT32 RO 0x60200701
(1 Bit)
1A05:08 | Status__SoftEmg B e e UINT32 RO 0x60200801
(1 Bit)
1A05:09 | Status__CmdRejected S 1EUL UINT32 RO 0x60200901
(1 Bit)
1A05:0A | Status__CmdAborted il UINT32 RO 0x60200A01
(1 Bit)
1A05:0B | Status__Gap2 FEHETR UINT32 RO 0x00000006
(6 Bit)
Index 1A06 POS Status (TxPDO-Map)
Index HE SEH Epit) i | THEX
(hex)
1A06:0 | POS Status UINT8 RO 0x0D
1A06:01 | Status__ Busy TRk UINT32 RO 0x60200101
(1 Bit)
1A06:02 | Status__In-Target FEEHENE UINT32 RO 0x60200201
(1 Bit)
1A06:03 | Status__Warning B UINT32 RO 0x60200301
(1 Bit)
1A06:04 | Status__Error = UINT32 RO 0x60200401
(1 Bit)
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1A06:05 | Status__Gapl E7E UINT32 RO 0x00000001
(1 Bit)
1A06:06 | Status__Accelerate Dz UINT32 RO 0x60200601
(1 Bit)
1A06:07 | Status__ Decelerate Rk UINT32 RO 0x60200701
(1 Bit)
1A06:08 | Status__ SoftEmg s e 22y e UINT32 RO | 0x60200801
(1 Bit)
1A06:09 | Status__CmdRejected Ci izl UINT32 RO 0x60200901
(1 Bit)
1A06:0A | Status__CmdAborted <tk UINT32 RO 0x60200A01
(1 Bit)
1A06:0B | Status__Gap2 FEBET UINT32 RO 0x00000006
(6 Bit)
1A06:0C | Status__Actual motor BEEIE UINT32 RO 0x60201120
position (32 Bit)
1A06:0D | Status__Actual motor HREE UINT32 RO 0x60202120
velocity (32 Bit)
Index 1A07 Pos Counter Status (TxPDO-Map)
Index THH SEH Epit) TG | THEX
(hex)
1A07:0 Pos Counter Status i B = EEsIReE UINT8 RO 0x02
1A0701 | Status__Set position counter | BB B =TEESFEK UINT32 RO 0x60202301
done (1 Bit)
1A07:02 | Status__Sync error Bz UINT32 RO 0x60202401
(1 Bit)
1A07:03 | Status__TxPDO Toggle TXPDO &L T UINT32 RO 0x60202501
(1 Bit)
1A07:04 | Status__Gapl FEBET UINT32 RO 0x00000005
(5 Bit)
1A07:05 | Status_ Gap2 FHHIE R UINT32 RO | 0x00000008
(8 Bit)
1A07:06 | Status__Position counter &=t eEs i E UINT32 RO 0x60201120
value (32-Bit)
Index 1A08 Latch Status (TxPDO-Map)
Index THH SEH Epit) TG | THEX
(hex)
1A08:0 Latch Status UINT8 RO 0x09
1A08:01 | Status__Latch extern valid DI | #NE[$8E7FE DI 1 HXX UINT32 RO 0x60300101
1 (1 Bit)
1A08:02 | Status__Latch extern valid DI | #NE[$81F DI 2 HXL UINT32 RO 0x60300201
2 (1 Bit)
1A08:03 | Status__Status of extern SNERSE FES A DI 1 4R | UINT32 RO 0x60300301
latch DI 1 g
(1 Bit)
1A08:04 | Status__Status of extern SNERSEIFEG A DI 2 4R | UINT32 RO 0x60300401
latch DI 2 fiE
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(1 Bit)
1A08:05 | Status__Gapl FEBET UINT32 RO 0x00000004
(4 Bit)
1A08:06 | Status__Gap2 E7E UINT32 RO 0x00000007
(7 Bit)
1A08:07 | Status_ TxPDO Toggle TXPDO S L7t | UINT32 RO 0x60301001
(1 Bit)
1A08:08 | Status__Encoder latched SH{F M RS EE UINT32 RO 0x60301220
value (32-Bit)
1A08:09 | Status__Position counter SH{F L B e T EES UINT32 RO 0x60301320
latched value EEIER
(32-Bit)
Index 1A09 Input Signal (TxPDO-Map)
Index HH G| g Epid) ok | THE%
(hex)
1A09:0 Input Signal UINT8 RO 0x08
1A09:01 | Status__Left reference input | /EZ:Eili A UINT32 RO
(1 Bit) 0x60101301
1A09:02 | Status__Right reference input | /52:Eiif A UINT32 RO
(1 Bit) 0x60101401
1A09:03 | Status__Encoder A channel YA 2Sl A EIE A UINT32 RO
input (1 Bit) 0x60101501
1A09:04 | Status__Encoder B channel YRS 2SN A MIE B UINT32 RO
input (1 Bit) 0x60101601
1A09:05 | Status__Encoder Z channel YRS SS AHIE Z UINT32 RO
input (1 Bit) 0x60101701
1A09:06 | Status__Driver enable EEE SR HER SR UINT32 RO
(1 Bit) 0x60101801
1A09:07 | Status__Gapl FEBET UINT32 RO
(2 Bit) 0x00000002
1A09:08 | Status__Gap2 FLHIE T UINT32 RO
(8 Bit) 0x00000008
9.4 Sync Manager Objects
Index 1C00 Sync manager type
Index THH tEH G EpiA TG | THEX
(hex)
1C00:0 | Sync manager type FHEE RS UINT8 RO 0x04
1C00:01 | Subindex 001 [EE RS 1 A . UINT8 RO 0x01
HFEEA
1C00:02 | Sublindex 002 [EIE T 25 2 JEAl - UINT8 RO 0x02
FFEEHL
1C00:03 | Subindex 003 [EIE T 25 3 Al - UINT8 RO 0x03
RS A
ICP DAS Page 72 ECAT-2091S User Manual

Version 1.3.0




1C00:04 | Sublndex 004 [ES55 T 2R 1 4 g UINT8 RO 0x04
HERE AR E AU A)
Index 1C12 RxPDO assign
Index HH stHA EEpi) Tae | THEX
(hex)
1C12:0 RxPDO assign SyncManager 2 53lC : PDO | UINT8 RO 0x1C
SyBcHn
1C12:01 | Subindex 001 FESL AL S e UINT16 RW | 0x1601
1C12:02 | Sublndex 002 FESE D BRE e UINT16 RW 0x1602
1C12:03 | Subindex 003 FESL AL S e UINT16 RW | 0x1604
1C12:04 | Subindex 004 THRIZEYMNG RxPDO 4322 | UINT16 RW
B 0x0000
1C12:05 | Subindex 005 THRIZEYMNG RxPDO 4322 | UINT16 RW
& 0x0000
1C12:06 | Subindex 006 THRAEES MY RxPDO S3HCZE | UINT16 RW
B 0x0000
1C12:07 | Subindex 007 THRIZEY MG RxPDO 4322 | UINT16 RW
& 0x0000
*Sub index 001 %] 007404 T B8l RxPDOHL B 2y |
Index 1C13 TxPDO assign
Index HH SR HA =i Tt | THER
(hex)
1C13:0 TxPDO assign SyncManager 3 47lC : PDO | UINT8 RO 0x20
Sy B A
1C13:01 | Subindex 001 FESL AL S e UINT16 RW | Ox1A01
1C13:02 | Subindex 002 FESL AL S e UINT16 RW | Ox1A03
1C13:03 | Subindex 003 THRIZEYMNG TXPDO 43fEiZE | UINT16 RW | 0x0000
e
1C13:04 | Subindex 004 THRAEES MY ™XPDO 3HCZE | UINT16 RW | 0x0000
]
1C13:05 | Subindex 005 THRGZEYMNG TXPDO 43ECZE | UINT16 RW | 0x0000
e
1C13:06 | Subindex 006 THRAEES MY TXPDO 3HCZE | UINT16 RW | 0x0000
]
1C13:07 | Subindex 007 THRIZEYMNG TXPDO 43fiZE | UINT16 RW | 0x0000
e
1C13:08 | Subindex 008 THRAEES MY ™XPDO 3HCZE | UINT16 RW | 0x0000
]
*Sub index 001 %] 008472 T eI TxP DO B 5 S (123 5 |
Index 1C32 Sync Manager (SM) output parameter
Index HH Bz =il Bt | THRX
(hex)
ICP DAS Page 73 ECAT-2091S User Manual

Version 1.3.0




1C32:0

SM output parameter

AV ES 25

UINTS8

RO

0x20

1C32:01

Synchronization Type

CLIEEZE S

- 0: [T

o L REE SM2 H{FAE
o2

* 2:DC [ - Bl
SYNCO S{A[FIH

* 3:DC [FP b - Bl
SYNCO1 E{[E]2

UINT8

RO

0x0001

1C32:02

Cycle Time

RARR R (BEAL =)

o HHE T EIEER Y
PEAHARE R

o B SM2 FHEED: Xk
PEAHARE R

* DC [EP
SYNCO/SYNC1 ¥ HR% e

UINT8

RO

0x00000000

1C32:04

Synchronization Types
supported

RN E A

* Bit0=1: R HHMET

o Bitl=1: HfEHISM2 =
FFEH

e Bit2-3=01: %{Z DC [FF
B

e Bit4-5=10: #HEZE
SYNC1 SEARIF R (K
PEI> DC [F2F15i5K)

UINTS8

RO

0x8007

1C32:05

Minimum Cycle Time

fe/NIE SR ] (AL ZRED)

RO

0x00000000

1C32:06

Calc and Copy Time

SYNCO B SYNC1 (4R Bt
INEFRE(BE AL =D, HERA
DC [E255)

RO

0x00000000

1C32:08

Get Cycle Time

0 fF R EEIS AR
]

o 1 AR NEIEIEIARE
]

HEEEER 1 DERR

RNEAEACT R A 5

28§ (1€32:02, 1€33:02)

RW

0x0000

1C32:09

Delay Time

A L D 2 TR
[ (FRALZ=FP, HPRFRDCIH
1)

RO

0x00000000

1C32:0A

SyncO Cycle Time

RW

0x00000000

1C32:0B

SM-Event Missed

FEOPERATIONAL FEi$EiESM
HFMNEE (A RADCER
15

RO

0x0000

1C32:0C

Cycle Time Too Small

RAE SR SE Rl —{E B - 5
L o e e N

RO

0x0000

1C32:20

Sync Error

- {EE A [E] 25 T
(b A - PR
DCE S )

RO

FALSE
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Index 1C33 Sync Manager (SM) input parameter

Index
(hex)

HH

Ea)

o Rinl

it | THa%

1C33:0

SM input parameter

i ARY[ES 25

UINTS8

RO 0x20

1C33:01

Synchronization Type

EEHUHLF)FE_E
B HZET

o 1: B SM3 SR[ERD (fehn
i)

e 2:DC- £ SYNCO ZE={4-[5]
2

e 3:DC-H1SYNC1 EBEH4[EH

e 34: B SM2 (4[] (4
)

UINT8

RO 0x0022

1C33:02

Cycle Time

TR i 20):

. EET: B
I

o HLSM2 HPEREL: T
5

« DA

SYNCO/SYNC1 8 HHHEH]

UINT8

RO 0x00000000

1C33:04

Synchronization Types
supported

S'Z?;EHLFTET
Bit 0 = 1: 7 4% H HHZE{ T
=

o Bitl=1: FEHLSM2 =
EH

e Bit2-3=01: & DC [E#
e

o Bit4-5=10: B pEE
SYNC1 SFRF RS (2
RIS DC [E )

UINTS8

RO 0x8007

1C33:05

Minimum Cycle Time

foe/ NIRRT (BRI ZRF0)

RO 0x00000000

1C33:06

Calc and Copy Time

Time between reading of the
inputs and availability of the
inputs for the master (in ns,
only DC mode)

F G A AR e A
Z RIS (BRAL: =70
EIRIADCE )

RO 0x00000000

1C33:08

Get Cycle Time

o O R IEAHEHAR R
p==will

o 1 FAsAAH A AR Y
p==will

RSEEYE Ry 1 DMERA

ORI EAE A P AR 2

%7 (1C32: 02> 1C33: 02)

RW 0x0000
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1C33:09

Delay Time

SYNC1 S5 B i A 2 fH
FUREfE] (BRI 5RFD - (2R
FADCEZF D)

RO 0x00000000

1C33:0A

Sync0 Cycle Time

RW 0x00000000

1C33:08

SM-Event Missed

FEOPIIREE T ATsE B SMEEF:
B (A PRIRDCERGAE )

RO 0x0000

1C33:0C

Cycle Time Too Small

RAE SR SE Rl —{E B - 5
L o e e N

RO 0x0000

1C33:20

Sync Error

- {E B AR [E] 25 TR
(i K o - PR
DCE S )

RO FALSE

9.5 Input Data

Index 6000 ENC Inputs

Index HH st e =R st | THEX
(hex)
6000:0 | ENC Status 5 AH4RHE 2SR A UINTS RO 0x11
6000:03 | Set encoder done B EdmtE eS8 E BOOLEAN RO FALSE
6000:04 | Set encoder z latch-clear ST YRIESSZ5 [$HF | BOOLEAN RO FALSE
mode done TR E R E R
Ih
6000:05 | Counter underflow aTEES N BOOLEAN RO FALSE
6000:06 | Counter overflow AT EES BOOLEAN RO FALSE
6000:07 | Encoder index event R E4RIE2S 25|58 | BOOLEAN RO FALSE
G
6000:0E | Sync error 582807 » {%7F | BOOLEAN RO FALSE
DCEI MM -
B ERT—EEEA
R a4 E R
6000:10 | TxPDO Toggle & B85 TxPDO fV%#% | BOOLEAN RO FALSE
BB > (b U
TXPDO <5 S HAT 7T
6000:11 | Actual encoder value URTE SR EE INT32 RO 0x00000000
Index 6010 STM Inputs
Index HH st e =R st | THEX
(hex)
6010:0 | STM Inputs S FE i A UINT8 RO 0x18
6010:01 | Ready to enable EREHESEE FAME(SEL A | BOOLEAN RO FALSE
PR EY
6010:02 | Ready EEEhER R N EMEIE | BOOLEAN RO FALSE
HYIPES B
6010:03 | Warning BEBE BOOLEAN RO FALSE
ICP DAS Page 76 ECAT-2091S User Manual

Version 1.3.0




6010:04 | Warning over temperature BN B BOOLEAN RO FALSE
6010:05 | Warning open load 1F A FHEC B FHAGHIZ] | BOOLEAN RO FALSE
FrkS Sk
6010:06 | Error PR BOOLEAN RO FALSE
6010:07 | Error over temperature g BOOLEAN RO FALSE
6010:08 | Error short to ground A FHEC B AHE GRS | BOOLEAN RO FALSE
6010:09 | Moving positive FE 3 DL IE 77 [m) 2 BOOLEAN RO FALSE
6010:0A | Moving negative B3 D 77 [m) 2 BOOLEAN RO FALSE
6010:0B | Torque reduced B EhEAE 45 R BOOLEAN RO FALSE
6010:0C | Digital input 1 BrATig A1 BOOLEAN RO FALSE
6010:0D | Digital input 2 il A 2 BOOLEAN RO FALSE
6010:0E | Sync error [E g8 7T » {84F | BOOLEAN RO FALSE
DC[EP T E -
EfenERT—{E A
G EEN R
6010:0F | Motor standstill e EEE SRV BOOLEAN RO FALSE
LEARAE(TRUE - #8.1)
6010:10 | TxPDO Toggle ‘H#lE TxPDO FYE{E | BOOLEAN RO FALSE
TR > fErhE V)R
TXPDO i*éiﬁﬁﬁﬁlﬁ:
6010:11 | Infodata 1 EFFHE(EBTZT] | INT32 RO 0x00000000
8012:11 3 ?%)
6010:12 | Info data 2 EXERE(E B TS| | INT32 RO 0x00000000
8012:19 3EE)
6010:13 | Left reference input TSt A SRk BOOLEAN RO FALSE
6010:14 | Right reference input S A GR s BOOLEAN RO FALSE
6010:15 | Encoder A channel input YURHESS A il EHGE BOOLEAN RO FALSE
6010:16 | Encoder B channel input YRHESSE B imiEEHGE BOOLEAN RO FALSE
6010:17 | Encoder Z channel input URAEES Z iHiE R BOOLEAN RO FALSE
6010:18 | Driver disabled e EEEESE SR BOOLEAN RO FALSE
Index 6020 POS Inputs
Index THE SR Rt = {5
(hex)
6020:0 POS Inputs UINT8 RO 0x25
6020:01 | Busy TR E S S BOOLEAN RO FALSE
6020:02 | In-Target ECFEHEAE | BOOLEAN RO FALSE
6020:03 | Warning BEBE BOOLEAN RO FALSE
6020:04 | Error PR BOOLEAN RO FALSE
6020:05 | Calibrated xx E O RE(RHE) | BOOLEAN RO FALSE
6020:06 | Accelerate FE IR PR A 2R P B BOOLEAN RO FALSE
6020:07 | Decelerate FE 13 R A TR P B BOOLEAN RO FALSE
6020:08 | Soft Emg $Kﬁ“ﬁﬁ’?}§*%§%1?i BOOLEAN RO FALSE
6020:09 | Cmd rejected ERGEB S BOOLEAN RO FALSE
6020:0A | Cmd aborted o S S BOOLEAN RO FALSE
6020:11 | Actual motor position B EAESRIE | INT32 RO 0x00000000
RILE
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6020:21 | Actual motor velocity TR S EEAZRAYE | INT32 RO 0x00000000
Hi S
6020:22 | Actual drive time_xx TE e SIS EEREE | UINT32 RO 0x00000000
RFZ5] 8021:11) (K
X 1%)
6020:23 | Set position counter done e ENL BT BOOLEAN RO FALSE
6020:24 | Sync error [E s8R 7T » {84F | BOOLEAN RO FALSE
DCEI MM -
EfE R ERT—{EE
B RS A [EID fhaR
6020:25 | TxPDO Toggle ‘H#lE TxPDO FYE{E | BOOLEAN RO FALSE
BB > (e U
TXPDO “Z 5 EEHANT T
Index 6030 Latch Inputs
Index HE =5 EH gl R 5%
(hex)
6030:0 Latch Inputs UINT8 RO 0x13
6030:01 | Latch extern valid DI 1 CLiE BN $4{F#2Dl | BOOLEAN RO FALSE
1 fFat s e
6030:02 | Latch extern valid DI 2 CLiEBY NI $4{F#EDl | BOOLEAN RO FALSE
2 7T BEREE
6030:03 | Status of extern latch DI 1 AMNER $H1F B ADI 1 A& | BOOLEAN RO FALSE
fE
6030:04 | Status of extern latch DI 2 ANER $H1T B ADI 2 A& | BOOLEAN RO FALSE
fE
6030:10 | TxPDO Toggle ‘H#lE TxPDO FYE{E | BOOLEAN RO FALSE
BB - fenhe U
TXPDO “Z 5 EEHANT T
6030:12 | Latched encoder value i=pEA N A g INT32 RO 0x00000000
6030:13 | Latched position counter HEFIINL BT EEEE | INT32 RO 0x00000000
value &
9.6 Output Data
Index 7000 ENC Outputs
Index HH st e =R B | T
(hex)
7000:0 | ENC Outputs UINT8 RO 0x12
7000:02 | Set encoder dmiEasat¥asii{E | BOOLEAN RO FALSE
o FFILAITTiE FALSE
SEIERK TRUE » A4
REZS 8 {E (7000:11)
RS E
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7000:03

Set position counter

(el BT s

* RFEEALTTHE FALSE
S TERK TRUE > HIIfiz
B #{E(7000:12)F
W IE

BOOLEAN

RO

FALSE

7000:04

Set encoder z latch-clear
mode

EERAERS (BN

5 B B e Y B

AR

o RHEEAZTTTHE FALSE
S ERK TRUE - Al
e z AR
7\(7000:06)KF ¢35
E

BOOLEAN

RO

FALSE

7000:06

Encoder z latch-clear mode

251 (2)E GRS s

I E BRI

o G #iE: 0x00 ~
0x04

* 0: ZERSHEFZRSI

* 1: SHERSI—K -
7000 : 06 HE A 1
1% > 4miSESERHE
R EFREGF—K

o 2 SH{FHAE -
7000 : 06 & & 2
1% FRBEERS]
PHIFEE - SRS E

o 3 SHFIERR—
2K o BE 7000 : 06
Ry 31% 0 dmiSes{E
T - B4Rt
san T EESF LB E]
E—EE5 [F950F
R

o 4 SEIFAERRE
48 - ¥ 7000 : 06 %
B4 2% i
e{ERF BT > Ym
TR Cal S Y AR S
875 E 98 E &
BAERR

BIT8

RO

0x00

7000:11

Set encoder value

75 35"Set encoder"
s E SRS BUE
AR
0x00000000~
OXFFFFFFFF

INT32

RO

0x00000000

7000:12

Set position counter value

757" Set position
counter "B EHIAL
BeTHEsEE

INT32

RO

0x00000000
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HREEE:
0x00000000~
OXFFFFFFFF

Index 7010 STM Outputs

Index
(hex)

HH

a5t

KGR Tt S
A BT 5%

7010:0

STM Outputs

DR

UINTS8 RO 0x21

7010:01

Enable

S L S B

* Enable = TRUE
g "Maximal
current"
(0x8010:01)

* Enable = FALSE
5 21 "Power on
motor current"
(0x8010:08)

BOOLEAN RO FALSE

7010:02

Reset

R

AR 7T

(LR AHER

o RHEEAZTTHE FALSE
SR TRUE - Il
T I
YSEEA(BIAD: B
KB AR

BOOLEAN RO FALSE

7010:03

Reduce torque

BB 405 B (4R P
JR)(T2 5] 8010:02)

BOOLEAN RO FALSE

7010:0c

Digital outputl

Bfirnt 1

BOOLEAN RO FALSE

7010:11

Position

REME:

"Position control"fE =,
VAR HARLE (5
FEH 6.4)
AR
0x00000000~
OxFFFFFFFF

INT32 RO 0x00000000

7010:21

Velocity

B E

" Velocity control"f&=,
TAYSE S B (5
FUEEE 7)

ARy E:
0x00000000~
0Ox00007FFF

INT32 RO 0x00000000

Index 7020 POS Outputs

Index
(hex)

HH

e

Rl ik | THEX

7020:0

POS Outputs

UINTS8 RO 0x24

7020:01

Execute

Pt Em< (BT
&%) digEai g

BOOLEAN RO FALSE
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< CHREE)

7020:02 | Emergency stop PAESZzR 7 (| | BOOLEAN RO FALSE
4% ) $RRTH -2 E)
ks
7020:11 | Target position E FA B (BE A INT32 RO 0x00007FFF
) e
o FRE"Start type"
(0x7020:22) » A1
B LR - &
- BB = B
o HRUHIE:
0x00000000™
OXFFFFFFFF
7020:21 | Velocity ARG E RS INEI(BE | INT32 RO 0x00000000
fir: B
FEp ek
0x00000000~
0x00007FFF
7020:22 | Start type start type ##I(E R | UINT16 RO 0x0000
9: Start type IHE%)
7020:23 | Acceleration DRSNS (BEfiz: 3¢ | UINT16 RO 0x0000
. 0x8020:08)
s PR T 6.2.1 B
6.2.2
o HRyEE:
0x0000~ OxFFFF
7020:24 | Deceleration VORISR (BB 55 | UINT16 RO 0x0000
0x8020:08)
e PR T 6.2.1 B
6.2.2
o HRUHIE:
0x0000~ OxFFFF
Index 7030 Latch Outputs
Index THE EH Epi) e g
(hex)
7030:0 Latch Outputs UINT8 RO 0x04
7030:01 | Enable latch active edge DI 1 224817 714 | BOOLEAN RO FALSE
DI1
7030:02 | Enable latch active edge DI 2 flg5&#Efir: FF4 | BOOLEAN RO FALSE
DI 2
7030:03 | Enable latch inactive edge DI 1 324511 %% | BOOLEAN RO FALSE
DI1
7030:04 | Enable latch inactive edge DI 2 324811 %% | BOOLEAN RO FALSE
DI 2
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9.7 Configuration Data

Index 8000 ENC Settings

Index
(hex)

Name

Description

Data type

Flags | Default

8000:0

ENC Settings

Gt as s E

UINTS8

RO OxOE

8000:0E

Reversion of rotation

BN SRS S [

HHUE

BOOLEAN

RW FALSE

Index 8010 STM Motor Settings

Index
(hex)

HH

Ea)

o Rinl

st

THEL

8010:0

STM Motor Settings

D HERS B E

UINTS8

RO 0x12

8010:01

Maximum run current

FAABRENAY 2 4R
BERIEAE (ERAL -
mA) > FHEAE Fy

750 » £ A{E B 2000
* A %#IE: 0~2000

UINT16

RW | Ox02EE
(750)

8010:02

Reduced run current

LOBETR > F SRS
HY RS 4R P B I {E
(HfL : mA) > THER

B 375 - |KER
1500 -

‘& "Reduced torque"
(0x7010:03)3% & By

truellf » BUAHILEEE

(=1

o R #EIE: 0~2000

UINT16

RW 0x0177

(375)

8010:03

Maximum hold current

HERFIEER (F
fiz : mA) > THERE R
750 » i A{E By 1500
* F53EE[E: 071500

AR AEHILER
EHREHER
1200mA - & AIEE
FIRE S EEEGIRAE
A1 AR B i L D A
"Safe motor

current" °

UINT16

RW O0x02EE

(750)

8010:04

Reduced hold current

ik B RS IR EE
gt (EAfZ - mA) > TH
B Ry 750 » o RME
5 1500 -

& "Reduced torque"

UINT16

RW 0x0177

(375)
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(0x7010:03) 3% & Fy
truelliy » BUFHIEEEE
(=1

o AR EiE: 0~1500

8010:06 | Motor fullsteps B EE S UINT16 RW 0x0000
(RSZHE)
8010:07 | Micro Steps (S el ) DTO801EN16 RW | 0x0008
o HRRCE(E: 256, ("256")
128, 64, 32, 16, 8, 4,
2,1
8010:08 | Power on motor current EER GBI E | UINT16 RW 0x0177
P e (B ¢ (375)
mA)
* A EIE: 0~1500
8010:09 | Max Start Velocity FEEERY R R AT EENEE | UINT16 RW 0x0064
i3 (100)
o FRUHIE:
0x0000~ OxFFFF
8010:12 | Safe motor current HTEZEEEEE | UINT16 RW 0x0177
TMTERRENE OP (s (375)
= HARRERFFEF)
* HAY#EIE: 0~1500
XX  SBK"Safe
motor current"[N .5
EXRE SR
1000mA - & HIE
AIRERAEENM IR -
RN L U R
ﬁi o
Index 8012 STM Features
Index HH B el G | THEx
(hex)
8012:0 STM Features S B A UINT8 RO 0x42
8012:01 | Operation mode FEEREEC, DTO802ENO4 RW 0x00
* 0: HE) ("Automatic")
o 2: TP
* 3: i BV
8012:09 | Invert motor polarity S G 22 S 5 [F)fY | BOOLEAN RW | FALSE
S IA)55% E
8012:11 | Select info data 1 51" Info data 1": DTOS03ENO8 RW 0x03
o 3: ERAEER A ("Motor caoil
o 4: FEIEGEE B current A")
o 70 BEHE
* 8: RGeS &
* O I ERTEES
o 14:$ERRAG (5 HLAE
BE 1L EEERY1FR)
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8012:19 | Select info data 2 7HEFE" Info data 2": DTO803ENO8 RW 0x04
o 3: ERAEER A ("Motor coil
o 4 RGBT current B")
o 7: MY
* 8: gRINERAIE
o 9: (I EE TS
o 14:5E R (L
)2 L ERY1R)
8012:2A | Power on DO 1 27 DO 1 Hyi i (F | BOOLEAN RW | FALSE
Wiz HHEER)
8012:2B | Safety DO 1 SLIE DO 1 Y27 421 | BOOLEAN RW | FALSE
H(ERRETE OP s
2 HAt IR REHFFE )
8012:30 | Invert digital input 1 g A 1 = BOOLEAN RW FALSE
8012:31 | Invert digital input 2 Fefirdm A 2 K2 |a) BOOLEAN RW FALSE
8012:32 | Function for input 1 AT A 1 By DTOSOAENO4 RW 0x00
FET ("Normal
o 0: IEE A input")
. 1: FFIEE L)
HE
8012:36 | Function for input 2 EEFRETE A 2 1Y DTO80AENO4 RW 0x00
FEA: ("Normal
- 0: IERHA input’)
o 1: B BERRHE 2]
Bt
8012:37 | Limit switch stop mode THEE R RS (FThEE DTOSOBENO1 RW 0x00
* 0: iR REREE 1 ("Limit switch
- ETERREHERA M hard stop”)
fiEa s - TR
{5 1 2B
o 1: fi PR BEHEE 1
- EBEBEZRE
1F o JREREEE
8020:0D #E{T
8012:40 | Encoder index latch miEEs R 5[ (2) IR | DTO811ENO3 RW | 0x00
trigger PHT MR S 5 ("Level
o 0: M7 filEE trigger")
e 1. BTG
o 2. NEGERE
e 3: BFHEEL TR
fiEaE
8012:42 | Encoder index polarity miEETE 5[ (2)AYELA | DTO813ENO1 RW | 0x01
fa: ("High
* 0: {&REEMLEH active")
1 S EALRH
8012:43 | Generate hardware limit TSR EEEE N | BOOLEAN TRUE
stop error PRGH BRI 1SS > 2
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BEAEERIFIL - £

2T #EE S

R VRSERRTE

AR o

o 0: EAE IR

- DVHSEEREE

(0x7010:02)

o 1 fESEAAE I

- SN Ry

ST EE
e SRR
PRAF 1L R4
=5 > AR
FHIEAEEC -
Index 8020 POS Settings
index | R ol Tk | TR
(hex)
8020:0 POS Settings WERE UINT8 RO 0x07
8020:01 | Velocity min /N E R UINT32 RW 0x00000000
o FRUHIE:
0~8388096
8020:02 | Velocity max AR E T UINT32 RW 0x00002710
* R SIRR KRS (10000)
o FRUHIE:
0~8388096
8020:03 | Acceleration pos 1F (A R Ay I 2ERS Y | UINT16 RW | Ox03E8
(BAfr: 5E . 8020:08) (1000)
o A& 0~65535
8020:04 | Acceleration neg 2 el EsE Ay IO ZRAE ] | UINT16 RW Ox03E8
(EEfir: 5% . 8020:08) (1000)
o Ay EiE: 0765535
8020:05 | Deceleration pos 1F (5] ERE Y Je RS Y | UINT16 RW | Ox03E8
(BEfir: 3£ 5, 8020:08) (1000)
o ARy #EiE: 0765535
8020:06 | Deceleration neg 7 [ et Rk RS | UINT16 RW 0x03E8
(BEfir: 3£ 5, 8020:08) (1000)
o A& 0~65535
8020:07 | Emergency deceleration X e A ] (R HE UINT16 RW 0x0000
W7E - B B
8020:08)
o A& 0~65535
8020:08 | Acceleration unit K E R A : DTO814ENO2 RW 0
e 0: f Vmin ZI| Vmax ("Acceleration
Fry R ) time from
o 1: 7% Vmin | Vmin to Vmax
Vtarget YRR [ms]")
HI[Z]
* 2: finEREE
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[128* gt /1hn2]
e 3: 7/ Veurrent F]
Vtarget HYJ13ERF
E[ZM)]
8020:09 | Acc-Dec parameter 5 TENIe R 45 DTO815ENO1 RW 0
definition ¢ 1: Acceleration-- ("Acceleration-
>Start phase & ->Start phase
Deceleration-->Stop &
Phase Deceleration--
* 2: Acceleration-- >Stop Phase")
>Acceleration &
Deceleration-->
Deceleration
(& "Acceleration
unit" = 3 BE R iE
HEE)
8020:0D | Hardlimit deceleration RS A PR e (R e UINT16 RW 0x0000
BT A R
8020:08)
o AR E]: 0~65535
Index 8021 POS Features
Index Name Description Data type Flags | Default
(hex)
8021:0 POS Features UINT8 RO 0x01
8021:01 | Start type T AA DTOSOFEN16 | RW | 0x0002
* 0:ldle, ("Relative")
¢ 1: Absolute,
e 2: Relative,
¢ 3:Endless plus
* 4:Endless minus
¢ 6: Additive,
* 1001: absolute change,
* 1002: relative change,
* 1006: additive change
9.8 Driver Tuning Functions
Index 8030 Vendor Specific
Index HHE st Al et | THax
(hex)
8030:0 | Vendor specific BNV EJHEEC | UINT8 RO 0x0D
B
8030:01 | GCONF HHRICE UINT32 RW | 0x00000000
8030:02 | CHOPCONF LR UINT32 RW | 0x100101D5
8030:03 | COOLCONF EEERE R UINT32 RW 0x00000000
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Index
(hex)

HH

e

o Rinl

st

THEL

"coolStep" Hi
"stallGuard"

8030:04

PWMCONF

HEE PWM LT
stealthChop

UINT32

RW

0x00050480

8030:05

TPOWER_DOWN

SR I R
BB S
i - BRI R O F]
4

UINT32

RW

0x00000007

8030:06

TSTEP

HEIEFIRI(E 1/256
e 2 [ > 1%
T Hy AR L
1/F_CLK ByBRfIr 5t
(F_CLK=2"24)

UINT32

RO

8030:07

TPWMTHRS

752" "stealthChop" A EE

JER PMW 545 iz e 22K

E o

TSTEP>=TPWMTHRS

- icEf% - BA
"steathChop" PWM
e

- ZEH"dsStep"

UINT32

RW

0x00000000

8030:08

TCOOLTHRS

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

UINT32

RW

0x00000000

8030:09

THIGH

SRR 3 E SR A
B T~ DA [F] AR
e SR 2 AN
{BHAE -

UINT32

RW

0x00000000

8030:0A

VDCMIN

SRS VDCMIN B R
FAE Bhia[A] destep
(EraR)

UINT32

RW

0x00000000

8030:0B

DCCTRL

dcStep(DC) H A [T
BT

WO

8030:0C

DRV_ STATUS

"stallGuard"{E FIEEE) 25
PEERAEEE

(ZA5%)

RO

8030:0D

PWM_SCALE

B2 PWM TR R
(255 =f KEGHE)
FETMERSESE PWM o -
B AHRAS B
R o

RO

56 11 R EFIFRFE ML T H"Vendor Specific" AR B EHE Y4 ~AVA BE Trinamic

TMC5130A B {723 %
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9.9 Information and Diagnostic Data

Index A010 STM Diag data
Index HH tEH Epi) R {5
(hex)
A010:0 | STM Diag data S B IR AR UINT8 RO 0x11
A010:02 | Over temperature EEEhER ICHYAE BOOLEAN RO FALSE
3 80 °C
o JEE: MLEEAREH S
R PR GERR
5| 0x7010:02)

A010:03 | Torque overload KB BOOLEAN RO FALSE
A010:04 | Under voltage e NEEfRTEHE /KR > EE | BOOLEAN RO FALSE
B {E LRGN i

}EH o
o JEE: HLEEAREH S
A FHERRGERR
5| 0x7010:02)
A010:05 | Over voltage i BOOLEAN RO FALSE
A010:06 | Short circuit A £ A fEAeHIE] GND &9 BOOLEAN RO FALSE
B - BRENESEE BT -
A010:07 | Short circuit B 1 B fEAHIZ] GND 45 BOOLEAN RO FALSE
B o BRENESE BT -
A010:08 | No control power KB BOOLEAN RO FALSE
A010:09 | Misc error EEEfESIN NARZE{E1F | BOOLEAN RO FALSE
IEE
- %ﬂﬁ%ﬁ‘wﬂﬂ
- RJER"uv_cp"
FE: MR B
K FEREE RS
0x7010:02)
A010:0a | Configuration i BOOLEAN RO FALSE
A010:11 | Actual operation mode E R DTOS09EN04 RO 0x00
* 0: Undefined ("undefined")
¢ 1: Velocity direct
e 2:Velocity controller
* 3: Position controller
A010:1e | Error code S NEBUEEIITIEL | UINT32 RO 0x00000000
HypEaR (FFRESE L
FhaRylZR)
Index A020 POS Diag data
Index HH SEH Epi) R {5
(hex)
A020:0 | POS Diag data frEPESI TH#ER | UINT8 RO 0x06
S
A020:01 | Command rejected R EhAssE S HiZ | BOOLEAN RO FALSE
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VA=
A020:02 | Command aborted RN ERsE s 22 (= | BOOLEAN RO FALSE
1R R d <
A020:03 | Target overrun 1riEEh 585 H1Z{7 | BOOLEAN RO FALSE
B R B B
& RBE e R
o EEE 7 [
A020:04 | Target timeout KR BOOLEAN RO FALSE
A020:05 | Position lag R FE BOOLEAN RO FALSE
A020:06 | Emergency stop BXZ 2 ([ BOOLEAN RO FALSE
9.10 Configuration Parameters Storage
Index FOO8 Internal EEPROM
index | JEH R gl M | AR
(hex)
F008:0 Internal EEPROM 1 CoE 2EEFEIN | UINTS RO 0x05
5 EEPROM
F008:01 | Code Word 4% CoE Bir B EIEEEF | UINT32 RW 0x00000000
Zi| EEPROM HY75HE o
ZZHE: 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 EELE
Ky FALSE - Gtz
A FRER
B2 (0x8000
0x8021)
FO08:04 | Save configuration data EEFEATAEIC B % | BOOLEAN RW FALSE
@I EE R M E R e
o S5 By TRUE DU
FiC 2 244 (0x8000
FI| 0x8021)FH{FF]
ECAT-2091S HYECIE
i
FO08:05 | Save error encountered EREIEE S THE | BOOLEAN RO FALSE
AFELERE
FO08:06 | Initialization error Al EEPROM {7HU4: | BOOLEAN RO FALSE
il
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9.11 Station alias Configuration
Index FOQ9 Station Alias
Index HHE st A 2| et | THax
(hex)
F009:0 Station Alias UINT8 RO 0x02
FO09:01 | Rotary switch value Rl esHEE UINT16 RO 0x00
e '&Z” ESC register load
setting” & 0 B » H& 1t
BEREEIHIER
ESC Hi{F55
F009:02 | ESC register load setting | it =4 liEst ek Sl LS BOOLEAN RW 0x0
AAEUE > WA
B FFHERY ESC B fF
7 o e E 1T ECAT-
2091S BHMEIFA3K -
* 0: 4 fEst
e 1:Sll
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10 gEERYIR

EEhE I E
P BE]
0x01 RS2 1
0x0002 WL
0x0004 R JBE
0x0008 A FHEG RS
0x0010 B AHIRS
0x0020 FehE G B R
0x0040 TR B e
0x0080 EtherCAT AREEEEE{EH T OP tJ#4 % PreOP = SafeOP
0x0100 HE) R CEE o FhEERR T BRI E & 2 U (VM) EF R

14 EEF ILFEZIIFR

11 R EYFRES

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
%% 1: GCONF - General Configuration Register
AR
IREFTECHIDIRE RN EF LN - ELEThAE RS HHE - NEF X -
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 mres0O 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 =
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CHOPCONF- Chopper Configuration

Bit

Name

Function

Description

Default

fok/(sync*64)
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

thll

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

hend1l

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

PR OO
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CHOPCONF- Chopper Configuration
Bit Name Function Description Default
becomes used for the hysteresis
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 New= 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
%% 2: 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
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COOLCONF- Smart Energy Control
Bit Name Function Description Default
20 sgtd measurement range for readout. A lower 0
19 sgt3 value gives a higher sensitivity. Zeroisthe | 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 stallGuard?2 result is equal to or 0
10 semax2 value for smart current above (SEMIN+SEMAX+1)*32, the motor 0
9 semaxl 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
%% 3: 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
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PWMCONF- Voltage PWM Mode stealthChop
Bit Name Function Description Default
=  %01: Freewheeling
=  %10: Coil shorted using LS drivers
= %11: Coil shorted using HS drivers
19 pwm_ Force symmetric PWM = (0: The PWM value may change within 1
symmetric each PWM cycle (standard mode)
= 1: A symmetric PWM cycle is enforced
18 pwm_ PWM automatic = 0: User defined PWM amplitude. The 0
autoscale amplitude scaling 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 | PWM frequency = %00: fPWM=1/1024 fc 1
16 pwm_freq0 | selection = %01: fPWM=1/683 fc ¢ 0
= %10: fPWM=1/512 f ¢
= %11: fPWM=1/410 fc ¢
15 PWM_ User defined amplitude | = pwm_ autoscale=0 0
14 GRAD (gradient) or regulation Velocity dependent gradient for PWM 0
13 loop gradient amplitude: 0
12 PWM_GRAD * 256 / TSTEP 0
11 is added to PWM_AMPL 1
10 = pwm_ autoscale=1 0
9 User defined maximum PWM 0
3 amplitude change per half wave (1 to 1
15)
7 PWM _ User defined amplitude | = pwm_ autoscale=0 0
6 AMPL (offset) User defined PWM amplitude offset (0- | O
5 255) 0
4 The resulting amplitude (limited to 0
3 0..255) is: 0
) PWM_AMPL + PWM_GRAD * 256 / 0
1 TSTEP 0
0 = pwm_ autoscale=1 0
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.

=% 4: PWMCONF- Voltage PWM Mode stealthChop

Velocity Dependent Driver Feature Control Register
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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/f¢.
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

- Stop on stall and stall output signal is

0x00000000
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Velocity Dependent Driver Feature Control Register

R/W

Bit
Qty

Name

Description

Default

enabled, if configured

20

THIGH

This velocity setting allows velocity dependent

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.

TSTEP < THIGH:

= 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,
only).

= chopSync2 is switched off (SYNC=0)

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

0x00000000

% 5: Velocity Dependent Driver Feature Control Register

Ramp Generator driver Feature Control Register

R/W

Bit
Qty

Name

Description

Default

23

VDCMIN

Automatic commutation dcStep becomes enabled
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
loss.
= Q: Disable, dcStep off
» |VACT| = VDCMIN 2 256:

- Triggers the same actions as exceeding

THIGH setting.

- Switches on automatic commutation dcStep
Hint: Also set DCCTRL parameters in order to operate
dcStep.

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

0x00000000

=% 6: 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/f¢«). 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/fcik)
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.

=% 7: 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 --
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DRV_ STATUS - Drive Error Flags and stallGuard2 Value

Bit

Name

Function

Description

Default

22

21

20

19

18

17

16

CS
ACTUAL

actual motor current /
smart energy current

Actual current control scaling, for
monitoring smart energy current scaling
controlled via settings in register
COOLCONF, or for monitoring the function
of the automatic current scaling.

15

fsactive

full step active
indicator

1: Indicates that the driver has switched to
fullstep as defined by chopper mode
settings and velocity thresholds.

reserved

Ignore these bits

O|R[INWIhlUWO |||

SG_ RESULT

stallGuard2 result
respectively PWM on
time for coil A in stand
still for motor
temperature detection

Mechanical load measurement:

The stallGuard2 result gives a means to
measure mechanical motor load. A higher
value means lower mechanical load. A value
of 0 signals highest load. With optimum SGT
setting, this is an indicator for a motor stall.
The stall detection compares SG_RESULT to
0 in order to detect a stall. SG_RESULT is
used as a base for coolStep operation, by
comparing it to a programmable upper and
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.

=% 8: DRV_ STATUS - Drive Error Flags and stallGuard2 Value

fok = 2% [Hz]
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