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1.1 EtherCAT Option CardZt

EtherCAT(Ethernet Control Automation Technology)2 Ethernet A|AEIZ V|gto=2 HCO & 18 &
o S4E Aolote s MYE HESRZ AA-YL T

LE= Ethernet ZYE NLH2=2 HEsH| HE0| 22 S4 AHO|Z EtYES Y &+ AU
St EtherCATS SAFZQ EAl TR2EZ0|HME Ethernet 7|28 MHEASIO] Ethernet O[S X At
A= & HEBLO| FHOLE, 2| S A|A" SE0| 275= i Ao AAEIE

M ©

24> BN
o
o)
s
]
ofN o -
B w

of AILEROME O 2E S&0| 22e & AU

12 AA"9| 1
EtherCATOIM S WEYA9| 2t £2|0|2 E2 C0|E{E AAISHA| 1 2t £2)0|E8 =0 Ethernet
T YS SAAIZLILE
St Alofl 2F S2f0]E2 =EollM T UQ A FHol| 4~ ns THHRIZ C0[E S THE/7|SELIC.
EtherCAT OFAE{Of|M ZAIE Ethernet Z2f|¥2 =30 HA[SHA| %1 2= EtherCAT 220|228 Sxt
2 2E S20120] st =& 2|, CHAl 2& ZYS St & EtherCAT OIAEZ E[S0t
FLICY.
O] #22 H08 M&o| &gt HAIZMYo| 2L

N |-o||

EtherCAT Automation Protocol

4
. Factory Level MES
o .
lI. Jlllllllll - R te
2 o — ] e l Remote
rocess I
> Control . - ‘ B ))) (@ l
= e
. Level [ ]
> Central Computer Configuration/
- HMI Diagnosis
S system/ . I Hang .‘ (((
o Cell Level @
s Automated
w Guided Vehicle
(AGV)
PLC -(@)))
« Field Level QLWMJ
6 (Control)
2
[}
2 e =)=
© Sensor/
E Actuator Level

EtherCAT Device Protocol (processed on the fly)
32 1.2 EtherCAT A|AE] YT
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2.1 EtherCAT Option Slave 7|2 A}

g5 A
Protocol EtherCAT Slave
Serport Protocol CoE(EZZM A HO|E S4l, SDO &4))
HE & 10/100 Mb
Ethernet Interface RJ45 Socket, 10 Base-T, 100 Base-TX
Power Supply +5V dc
Dimensions (L x W x D) 169 X 118 x 12
Operating Temperature 0°C~40°C
2-1 ) 2EAE}
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3% 4
3.1 EtherCAT Option Card 112

EtherCAT Option Board2| ™ e|dc:= 0% 3.11r Z&L

 E—
N T o R oo —
=2| | I (T ]
ey (lomn NI
r s A

EtherCAT

A8 Ay

EtherC AT

a3t NNyd
aan md
[CERRS}-E!
a3t mo

112l 3.1 EtherCat Option Card 4% 2=

EtherCat Option Board2e| #&2 HE 3.1 Z&LCH

7| = o o
SEN HA| - Status LED
s ZE - RJ45 Port x 2 (IN, OUT)
At ot - Internal +5V £5% : 0.5 A nominal Maximum

- External +24V £ 5% : 0.15 A nominal Maximum
g 2 - 2% : operating0~40 T

storage -15~60 C

AE & - &% 120~ 80% RH (non-condensing)

B 3.1 EtherCAT Option Board 14

3-1 G 2EAE}




Aobostar 2

3.2 LED 7|49

EtherCAT Option BoardOll= 25 4712| LEDZ} U0 HEHE 2IFO0IM ZHEHS| & £ USU T
2 a8 3.19| @Y Z2, 7|52 ta3dt g4t

LED | A4 AER e

=10 o

Continuously Off 27| e

RUN | =4 Blinking Pre-Operational 2=
Single flash Safe-Operational 2=
Continuously On Yo 4l el
PW | = ON EtherCAT EE ZAMZQl el 23,
OFF EtherCAT 2E0| MY 350| = A| 942 HE.

1. Z2|9| QUE{HO|AT}E SFZ| QLo PDI
ERR | ®Zt [ Continuously On 2. EtherCAT EE 22 Qlsl o
(EtherCAT®vendor object 0x4000

—

Process Data Interface)oij2] Al

o e
N oz

Blinking EtherCAT £E2°| CPU A S2

cw | =4

1=

Continuously Off/

: EtherCAT EE9| CPU S2F LS AMEY.
Continuously On

H 32 LED 7|5 &9
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H4Z Mz| U S2FMA

mzll
I>
C
o

_I_NIU:I

Cl22t 22 11H S £35t0d RCS Al2|R HEE219| EtherCAT Option BoardE At

1) HS OFF ghct,

2) RCS Controller o] HHE &2t & EtherCAT Board & £z STt

12! 4.1 Option Board Az 2

3) @S ON gUch

RJ-45 Male
Plug
87654321 12345678 12345678
@ IIlI | |
RJ-45
Female

Color Standard

RJ45 Pin#| Pin# RJ45
TX+ @04l | GreenWhite Tracer | 1 1| Green\vhite Tracer ] PR3
TX- I Green |2 | 2| Green ==
RX+[Z77] |Orange/Mvhite Tracer|3 3 | OrangeMhite Tracer | [Z274]-PR 2
=== Blue |4 4 |Blue -] PR
Blue/hite Tracer | 5 | 5 | BlueAVhite Tracer
I Orange| 6 | 6 | Orange E-pPr2
7/ Brown/\White Tracer | 7 7 | Brown/\White Tracer PR4
Brown | 8 8| Brown -]

4-1 & 2EAE}
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43 A Aol H¥L
EtherCAT HESI= Y& et 42810 A7&2 2 7ts U
EtherCAT OrAE{O|M L2 &4 #H0|52 =2(0/29 IN ZEO0f, CtZ =20/E0| tist 41 #0]
OUT ZEo| 2tz ¥ BHct
£5t, HEYA 01|t £0|E9| OUT ZEO|& OFRZE A& 5HA| dEUCh

(A=

Al

iz
ujo

EtherCAT OfAE

T+
|l
N
~r G
L1
L2
=dlole
Ln
OFf AL F& K|
t& LIt
2t £2{0|E Ato|e| #Ho|& Zo|(a¥ L1,L2-Ln)e
s4 ZA0|E9] HHE I T 2217t L 1Y 2 o
EtherCAT S4l 70|22 H&0|L &2 HEE 2.

=
FtherCAT £Al #0|290] 22 HIAS &L 3517
A2 SH= EA F0|20|Lt HYUEO T2t T
A2,
EtherCAT ZLE

g
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4.4 Controller &

RCS Al2|2 HAEZ2{0|A EtherCATE AtE3SH7| ?laliA= DATAMODE d3dZ EtherCAT ModeZ &3

Sf{oF §fL|CY.

R=E-E

=2 O
Step 1. MAIN 3}H o|s
/TPS—QOOOT Ver1.3 N | 1| #E=eio #US ON ARl 3
=10 e FamEn Teach PendantE MEAFLICY.
F2: RS-422 Mul tipoint
F3: Data up/Down Load
ENT 2 L=
( RoboStar RCS-8000C N ENTERE FSHO.
Servo Control ler
PARA V00.22
PRESS ENT KEY
Step 2. Job Program S}H 0|S
/~ N | 3| PARAS MeEiEtC
Servo Control ler
ROBOT PLC PARA VIEW
O | B3| OPERZ Meysict

-

Parameter Setting

SERVO MECH OPER 1/0

J

.

G 2EAE}
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4 N | ks
OPER. Parameter
MODE JOG DFT  SET
/ \ F1
SET Parameter
COM ETC |IP
Step 3. =4 23
/,> COM  Parameter <\\ ‘;;;7
BITRATE1*0
BITRATE2 1
COM1  Speed 9,600
/,EITRATES 0 <\\ 6
DATAMODE *60
MY_ID 0 0
EtherCAT MODE

/\ CAUTION

E

=
ol

-4

r
J
I

SETS MEeigtL|ct,

2 : Down JMEH,
DATAMODEZ O|E8tL|Ct.

6022 A StAHL
F1 HES &2 EtherCATEEZ
Ay g c

> FEtherCAT B/D7} §8 A2 E15.02 “Not fine Fieldbus” &2t0| grAi&tL|Ct,

@ REAE}
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A|52 EtherCAT A& o

51 XML M7 uiH

< - 3RE - 2023 (T - TwinCAT - 51 - Config - lo - EtherCAT -

24+ =N - M

- 572 og - e R |s¢ IEE]

8 OEEC J. Beckhoff AxBuxx a-m-0 2@, O 20

B HiEr =l RES a14-01-01 2H o

SEELL S . . 2. =

& Onalrive off A U E 3

=] Beckhoff AP, sl G-I 25, WML EM KB

= = Backhoff AxRaewml Ns-E-0d 2=, KMLEM B0OKE

5l Subversicn = Beckhoff B, xml AE-0-14 25 . KMLEM 1L4IKE

ZEM = Beckhotf Clw, xml ME-E-00 2% ,,, WML E2M 130KE

TwinCAT -3

The Windows Control and Automation Technology

J Mew TwinCAT Project
. Mew Measurement Project,,,

@ Mews Project.,,
@ﬁ Open Project,,,

E Connect To Teamn Foundation Serve

Recent Projects

Get Started  Beckhoff Mews

¢, RSSfeed could not be loaded,
+

[.NET Framework 4 =] =2 J1Z:[2123¢

HxE UER

Visual Basic a TwinCAT XAE Project (ML format)

Visual C#
Visual C++
Visual F#
JIEHZEHE HYy
TwinCAT Measurement
TwinCAT Project
GIOIEMION 2
DY Z2HE
i EZZHE

2|
e

Q8 TwinCAT Projest

TwinCAT <AE SysterManager
Configuration

TuwinCAT Project

[RCS EtheCAT]

[ ciusersWit#dosuments Wisual studio 2010 Projects

= 0.

[RCS_EtheCAT

CLELEZ]

- Onine |
3 824 RCS.EheCAT (| BR2E)
S il ACS EhaCAT

@ Resl-Tme

uses
@ Tecom ojects

1 THRCAT Task Wil s

MOTION
PLC
{0 seFETY
o losert Task x|
% Devices e o1
£ s e L=
Troe —Im‘
W

¥ £248 CIMEE 2rE710)
OO =2HWY

27t g XMLY 9I2|&
TwinCATW 3. 1w ConfigW lowEtherCAT
2 Ols§L .

New TwinCAT PRoject& & 5H0]
TwinCAT Z2HEE A/M4et

Lc
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= E5]

DHIQ) TwWCAT PLC W00 ODES) 5D OFNAQ DA Scwe B2 200 ERWH
§01% 75 el ) & a B9 O e i | b (Fumsza | [TWRCATATOBO ]| ()| SoactaboPmarambsumoar -|| <347 (328 3¢ B B4 3 o
LT B ECCEEIY TICER

ik 8825w [ E

" ) ™ flmsmw Re=eon s
: I [ b |6 -
S #NE oS Eracal o AERE) T
=" i Pes Eracar =

4,00 30 |} IN2IHAR | Clear
|% |=zaE

sza s T |
= e Tt 5
4 BT RCS.EheCAT (1 ZEUE) =
& Gl FCS.EhaCAT E]
= @l SYSTEM
¥ License
@ Fesl-Time

[ VO Idle Task:

Tasks

B Ta:
RS Task e 70 devices ouna
R

5 Roues
TeCOM Dblicts
MOTION

E k)]

E

vices
Davice 2 (EharCAT)
+8 mage

2% image-infn
2 Synclnits

&1 apoinss

Hazs ?u:\lm

Microsoft Visual Studio X
T

Scan for boxes

IR

Genera | Adapter EROICAT | Onling | CoF - Onln |

Neild: ittt — Advanced Setings...

EtheCAT (| 28 E)
AT

5
o eT——
O ldle Task Syne Unit Azianment..
&
or 1

:

Devce T Sume Uni Hame: [ Repewts. | Taik I

- o]

o Qnlers T g ] e
|

v

ies.
D 2 (ENeCATH
2 image

8 imags-infn

2 Syreliies

@ InfaData
5 Bo | (ACSEMBICAT)
o

Ay

W 20 | () ONE AR | e

Y2 AEE 2l OrRL 2EXR HE
2 S 4H ScanHES HEIFLCE

HZ Z|0f 9= Ethernet Port2 AMEHEt
LICt,

MEd k2 S Scan for Boxs@t
Activate free run 213§ gL|C},

22 2|0 M Sync Unit Assignment...
2 MEiSIO] 0|0l st TASKE A
2 g
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WUE PIE EAY EZIEE) WS OMIL TeinCAT PLC B OOEME =30 OFREIC H2EE Scope RO 80N SEWH
= -G & 25| 9 - - DI B (Relsss o[ TWnCATRT 60 -|| (8] SelecfoborosramNurter - || 5150 (5 30 1 8 1=

iEE L. [dr s dapa s asE|00.
M N r——
(General | EnerCAT | Process Dats | Stk | Co - Onlne | Onne | E:'*:Tj‘

Mame: = e " e B |

SreTem
a ¥ License Object ;- Je i Disa SMDS.
& PesTine Tes TSERCT

Tim
f /0 Idl Task

& Jasks Commert |
B RCS.Task
% Foss
(] 7ecom cuieens
TION )

I~ Disstisd e

AFEEO| Activate ConfigulationS

[Rege}
10
_o'h
ke
re
Y
Q,E
i
il

|8 |zEme
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Aobostar 25 o SHEE
52 AH|0{7| OutPut ¥ &l
Digital Inputs2 MEfFHLICE,
2= SIHO| EtherCATQ| X4 Y1t &
A YA MEHE =l B 4 s

ona 2 NS HAR | Cl
1 iaz

OfI4 ) B19 0, B191, B192, B193&A0| ON?! &HL
PORT 01234567  STATE
B19 *11110000 [
B20 00000000 I
JMP
.
T/P3}H
= 0 X Q RCS_EtheCAT x
ame [ [ Online [ Type [Size [ >a&ddr,, [In/Out | User,,, [ Linked
=M RCS_EtheCAT (1 TRHE) # 10 236 UINT 2.0 26.0 Input 0
F il RCS_EtheCAT # F\tf Version 1 UINT 20 28,0 Input 0
3 SYSTEM 1 Operation State 20233 UINT 20 30,0 Input i]
MOTION # User [0(18) 0:200 BYTE 1.0 320 Input 0
#1 User 0019 e 0f B¥TE 1.0 33.0 Input 0
2 SAFETY # User [0(20} 000 BYTE 1.0 4.0 Input 0
#1 User 100213 000 B¥TE 1.0 3.0 Input 0
# User 1022} 000 BYTE 1.0 3.0 Input 0
E| “E Devices #1 User 10023} 0:00 BYTE 1.0 30 Input 0
B &= D:V“:E 2 (EtherCAT) #1 User 10(24) 0x00 BYTE 1n B/O Input 0
lmage #1 User 10(25) 0:00 BYTE 1.0 33,0 Input 0
i [Smangcin'mf # Reserved %00 BYTE 10 40 nput 0
- InS::uts # Reserved_1 000 B¥TE 1.0 41,0 Input 0
B Oulputs # Reserved_2 000 BYTE 1.0 42,0 Input 0
0 InfaData %] Reserved_3 000 B¥TE 1.0 43,0 Input 0
= 9% Box | (RCSEtherCAT) #! Aead Main &la... 000 BYTE 1.0 44.0 Input 0
= Digital Inputs #1 Reserved 4 0200 BYTE 1.0 45,0 Input D
% D #! Aeserved_ & 000 E%TE 1.0 46,0 Input i]
# FW Version %] Reserved G 000 BYTE 1.0 47,0 Input 0
#| Operation State #1 Current Positio,,, 0 DINT 4.0 48,0 Input i]
# User [O{18) # Reserved 7 0 LINT 20 520 Input 0
#1 User I0{19) #| Reserved_8 0 LINT 2.0 R0 Input 0
# Usger [0(20) #1 Read Position .., ] DINT 4.0 56.0 Input 0
# USBF |9(El) # Read Integer V.., ] UINT 20 60,0 Input = 0
User 10(19) 20| OxOf2 &0l 8 4 QI&L|Ch

5-4
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Reserved 2
Reserved_3
Riead Main 4larm Cade
fieserved_4
Reserved
Reserved 6
Curtent Pasition Value
Reserved_7
fieserved 8
Read Positian Value
Read Integer Value
Read Alarm Value
Curtent Speed Value(RPV)
Curtent Torque Value
© W Digial Outputs

® User [0(10)

& User [0(11)

m User [0(12)

® User 0(13)

® User [0(1)

m User [0(15)

& User 0(16)

® User 10(17)

B eserved

& Reserved_|

& Reserved 2

& Reserved_3

& Reserved_¢

B Reserved §

B Reserved_b

& Reserved_7

& liite Position Index Number

R

Reserved 2
Reserved_3
Read Main Alaim Cade
Feserved_4
Reserved
Reserved 6
Current Position Valus
Reserved_7
Reserved 8
Read Fosiion Value
Flead Integer Value
Read Alarm Value
Current Speed Value(RPM)
Current Torque Value
= W Digital Outputs

m User 0{10)

® User I0(11)

® User 10(12)

B User 10(13)

5 User 10(14)

® User 0415)

& User 10(15)

m User 10(17)

B Reserved

® Reserved |

B Feserved 2

& Reserved 3

& Reserved 4

& Reserved 5

& Reserved 6

B Reserved 7

W Wirite Prsitinn Index Nimhar

HE YRS

B104, B105, B106, B107& 40| ONO| =l AEH

Varlable | Flags  Online |

ACS_EtheCAT x

Wariable | Flags  Online |

Value (]
New Value: Furce, Fglease e
Comment =
L]
1T D I P
[ [ | N O Y I O |
[j
Hex 0sF0 _ Canesl |
Float:
Bont JCI | _Hen |
Binay: o i
Bit Size: C1@g C® CaCRCT

Value o
New Value:  Foite ] Release
Comment:

N O

r

Ll
|'mru:

|0

PORT
B10
B11l

o

01234567
*00001111
00000000

STATE

JMP

T/P3H

=

=

[e]]
PN

St A
OEI-_I_

SLIL

=
e
e |

ok

o

r
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Memory Mapping

A6 Memory Mapping

6.1 RCS Controller Data Mapping

DPRAM Name Type DPRAM Name Type
User 10(10) BYTE User10(18) BYTE
0x0003 0x004B
User10(11) BYTE User10(19) BYTE
User10(12) BYTE User 10(20) BYTE
0x0004 0x004C
User10(13) BYTE User10(21) BYTE
User10(14) BYTE User10(22) BYTE
0x0005 0x004D
User10(15) BYTE User10(23) BYTE
User10(16) BYTE User10(24) BYTE
0x0006 0x004E
User10(17) BYTE User 10(25) BYTE
0x004F
X Reserved
0x0007 0x0050
X orzi3C 30| BYTE
~ Reserved 0x0051 =° ;ﬂ - .
0X000A eene
0x0052 Reserved
0x0008B HE S 2| g HE 43 UINT 0x0053 HAARA=|ZL &l DINT
0x000C HA o 2| 2 44 DINT 0x0055 Reserved UINT
0x000E 0x0056 Reserved UINT
Reserved — - _
0x000F 0x0057 | M &t 9=| 7k &l DINT
0x0010 HE o o b 43 UINT 0x0059 24y s d+ g =0l UINT
0x0011 HE o Fo s 43 UINT 0x005A Ay s =l UINT
0x0012 | &el & ¥+ gt ¥ 43 UINT | Ox005B | A £=3F &9l INT
0x0013 2ol e x|t #He 4 UINT 0x005C Si2f E3g) =0l UINT
0x0014 JOB B M3 UINT

6.2 Updata Flag, Complete Flag

PLCO|A| Data®

Datag® dE

7|=hgH e

/\ CAUTION

O” 7|-° s 5 2

Lo T

AL HE8S RN =

Updata Flag (User 10(10).1
Complete Flag(User 10(18).1

)0l 4ol =/ z+|o17|o1w
)2 430l €2

!
L2 op
B i

'l_"'

> RWw7 '27| PGME#H=

» User 10 10.0,

ooz

INE= =

o =2

OE_I_

e pGMEIS+1022 M §LCt
User 18.02 Updata Flag(RY00)2} Complete Flag(RX00) &
P~ glgu

ol =0 AU

ok
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61 U MY Bl wy
Teach pendantE O|&st0] LHE ZE =0l & L(Ct
. Procedure
Stepl. &  PLCTEST 3lHOo=Z 0|5
/ Servo Controller \ F2 PLC 1%,
ROBOT PLC PARA  VIEW
/ PLC Control \ = TEST =,
PROG TEST RUN
Step 2 PORT: B10 ~ B25
PORT 01234567 STATE
BIT Input/Output
B0OO *00000000 I
0(OFF), 1(ON)
BO1 00000000 I
JMP

>

VA

<PORT Movement>

: Moves upper PORT

: Moves lower PORT

<BIT Movement>

: Moves lower BIT

: Moves upper BIT
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H|7% TImeing Diagram

7.1 RUN

PLC or I/O — RCS

H
Write Frogram Murmber
PGM Mumber L |

I
|€—> 25ms |
W
I

PGM_SEL les!
N 25ms T
H

ROB_RUN
L
H

STOP

L

RCS - PLC or I/O

H
Ready

L

H
INPOS

L

ﬁ

I
—> € 8ms |

Motor Working +

Rpm
(Not CutPut)
H
Step
(Mot QutPut) L
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7.2 Step Run

PLC or I/O - RCS

H
Write Program Mumber
PGM Mumber L |

I
le— 12ms |
w
I
PGM_SEL !
N 12ms |

H
STEP_MODE ,.' h
L

H
ROB_RUM
L

RCS — PLC or I/O

H

Ready
H

INPOS ’7
L

Motor Working +

Rpm
(Mot CutPuf)
H
Step
(Mot CutPuf) L
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73 J0GEZ3

PLC or I/O — RCS

10G-

1
JOG_SET ><i JOG_SPDD JOG_SPD1 JOG_SPD2
(1~-0) (0] o1 (00)]

RCS — PLC or I/O

1
|
1
L
1
|
1
H T
Ready 1
L |
1
|
1
H 1
ORG_CK 1
L |
1
|
H 1
JOG_MODE :
L i
1
|
1
on
Senio
off

Moter Working +
Rpm
(Mot QutPut)
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74 9z 42 A

PLC — RCS

L

12ms T

o |

Updata Flag
(0x0003)

r

—

Position Mumber

1
(00013) :2 i

|
I
|
Pogition Mumber
1

1
le—> 8ms |
|
Inft Mumbe
ne(gﬂi:?(::lﬂrzr? ' >< Integer Murnber
RCS — PLC
H
Ready
L

Position Value
(00057 |

Position Value

Integer Value
(0x0059)

Integer Walue

X

gms |

Complete Flag
(0u004E)

Smis T

T
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75 9z A Y Hpy L M0

PLC — RCS
: 12ms | o
H
Updata Flag
(0x0003) L
:{—)l 8ms T :{—}: gms T
Pasition Walue | ip ition Val
(0x0000) L ; Position Value

Position Mumber

Position Number |
(OxC00B)

Integer Value
Integer Value

(0x0010)
|
r(—)-: 8ms |
Integer Mumber I
(0x0011) >< Integer Number
RCS — PLC
H
Ready
L
H
Complete Flag
(0x004E) L
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76 D2 HS H

o

PLC — RCS

Updata Flag
(0%0003)

Program Mumber

Position Mumber

(Ox0014)
RCS — PLC
H
Ready
L
ON
Senvo
OFF
8ms T
les)

Complete Flag
(0x004B)
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