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3.4. BT R

A
¥

TC1-B Series
TC1- TC1- TC1-
B3/230 B9/230 B9P/230
100 to 230
TR e VAC 100 to 230 VAC
1%o0r30
- 10
L DC Bus # & % /& [VDC] 390
4 K [Hz] 50 = 60
(& [W] 1125 3375
P T #‘q’:';ﬁv”'l 'F"J T }% # [VDC] 24
E2t 3 N VTS [A] >0.5
BT Al 3 (2.12 RMS) 9 (6.36 RMS) | 9 (6.36 RMS)
*Note 2 *Note 2
. 20 (14.14 |30 (21.22 RMS
ﬁ] 15t 5 BTN [A] |9 (6.36 RMS) RI(VIS) (*Note ] )
T AR 2.5 #
R P ﬁ%l 4 [kW] 1.3 4.4 6.6
BV B i [A] 0.5
o~ B A/B ip = & (RS-422 i3 55)
#c i 1 fE4f & # +~ 20 Mega counts/s
i %#?p i ;fr@ &+ +2%"counts
A & 1 Vperp
1 PR # =~ 100 kHz, =4 ] 4096 cnt/:¥ #p
7 4 i ~ 15 5LA A BiSS-C, Tamagawa, EnDat 2.2, SSI
‘ B 112 8L RS-422
SRR ll (EAE %+ 20 Mega counts/s
T B LA 7
Td TR [VDC] FE 3% 360
HF B TR [VDC] FE 3% 350
TH [Ohm] 60 (£ fz)
T2 R B A F [Watt] 100 (2 pe)
DCBus 7 7 & [uF] 540 1350 1350
v ] B i B [Joule] 5000 (:% pi2)
w4 TEER RS T [A] 10 20
2k VR =S [l a1 AR 5 KHz
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CW/CCW

TC1-B Series
TC1- TC1- TC1-
B3/230 B9/230 B9P/230
Trajector
J J Trapezoidal with S-curve filter
Generator
” -2,147,483,648 1 2,147,483,647
- dcfe 7
counts/second
PR 10 KHz
5 AR R 3 &4 rE(notch) &t Ml Jp it B
Ji }i#";’_ﬁt'l ﬁ"] B~ o ( )F— ! B~ o
i -2,147,483,648 = 2,147,483,647
s i counts/second
i AR & 20 KHz
et 1|
N Modulation SVPWM
A/B #p = A28 # * 4 Mega counts/s
, ‘ PR B o B # + 4 Mega counts/s
Al

# +~ 2 Mega counts/s

Wedi< 9> BRI +10 V
i# R s BOL TR +10V
CURIS B Rt RAMEL +10V
DS402 3% itH ;" PP, PV, PT, HM, CST, CSV, CSP
A RS232
RS422 % =~ 10 MHz
LR T 5V H 15 &+~ 1 MHz
24\ H =4 2 8 5+ 50 KHz

#tf:"_ﬁ?] »

x12  (5~24 V)

B J:H (open-collector)

X3 (24 V, 400 mA);
x3 (24 V/, 200 mA)

BEBT =B RER

x1 (RS422)

LR

x1 (£10V H 28 2 85) -

ﬁﬁ»“ﬁp x1 (10 V Z & 2 5)
ADC 247 B 12 bit
PR #&iﬁ/ii)illfi}‘iiiﬁ%i“éi}é ~BEE A
sin/cos ¥ B it

i Ak Eog 7

£4le x1 (8 =% LCD) » x4 (4&4=)
BERD B EFT O E K

Ry Wi BT HUEEY 23R

BHL >~ hnaE A - HAA o
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e

TC1-B Series

TC1-

TC1- TC1-

B3/230 B9/230 B9P/230
ShE BAE (50 ) ~ 5V 8 e
AW
Wik B R (A7)
200 x 134
@ < (LxHxXW) [mm] ’;3 X 200 x 164 X 53
¥ [Kg] 1.2 16 (7 3 #EA4cH +)
E PR R 0°C ~ 40°C
R R -20°C ~ 85°C
e ns B 0~95%
}
- BB R 0~2000 m
2.8 1G
ﬂ%»%%%%& IP20
S AC FIRS i A gk AC FIRS iE -
Epeir g —
o m g 2. (# & Protective class | 12 2 |IEC60034-1) -
m 3. :Fm%sb%ﬁoﬂmwwﬁv%ﬂ«*ﬂk i it
Note 1: W@J%#Eﬂﬁnﬁmmn}g/? EE AWM FEFETR
Nt AL FREEVPEM AN Ttk v ¥ o
o Note 2: i 8 * % *r g el it 4 I » A o bt it 21 4ck: » (E )
mpeit -
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3.5. e &

& F AT £ AT

fie W4T R ZHME mm? (AWG)
AC 1 7 ;‘ba"lﬁa?] » L1, L2, L3 0.5to 2 mm?, 20 to 14 AWG
pb ;)g—,% hN ’#

e ! (£ 24\ +, 24V- 0.12to 0.2 mm?, 26 to 24 AWG
TR AR)

BiEd 4 M u,Vv,w

— 0.5to 2 mm?, 20 to 14 AWG
FE R PE

e 1 R R+, R- 0.5to 2 mm?, 20 to 14 AWG

o &t * RCD(A % 3k B)ARCM( 43 i &
wT 7 i * Type B (LIEC 60755):RCD

i %

& EET 24

47— 5 ¢ rr]i(?.'nik,ﬁ;:rg—t)ﬁn%mﬁ ME
. B AL 010 mm? 4 4 2 16 mm? 4u 4t i e > & 5
° :éiq—i*@.ﬁé—h?ﬂ v Aedg p BPETE 0 B AL
o W ipk o iRk HH o

s

I‘G-\-

Fl |
ol £1ECE0309:1 £ % @R E A B KRR B o & f
* @R £ (SR)

=

& Fatd @k AT
B AcRIRRAE MG PR PR o PG ER R LT AL PR -

TR R IR a e BT KR m?‘ EUTR @t(supply isolating device) :

o R TRMAKB/ETT F LA ZLNG I IRITS AR Y 0 0 S e T R E R
Jgpﬁf’*ﬂ%g#%%ﬁ@mﬁﬁgﬁﬁiﬁo

o FRATHEREAL LS LA LD G LETEAN LA TR ER B
Fr IR GIT AR BAE T 0 AP 3 8T RIRSGBEET KR -
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3.6. % /}ilﬁa?] » fe Al

£ erd FLEp 3A % TC1-B 5 ® 9 A4 TC1-B s ®
4 > 452 5.0 mm i - Ep
AC i ?_,/}}?1 % }gﬂi’r‘g/i'] %5{, . [DECA, MEQ060-50004 ] ,
Fhech2 w45« DECA, MC101-50004 -
TR i =
24V DC 2 45 5.0 mm g £ 2R
Wot T m i * fu /355 © [DECA, ME300-50002] ;
o fpesh 2 45 0 DECA, MC100-50002 -
6 =4 55 5.0 mm i 4257
s i i * fu /3% © [DECA, ME060-50006]

#Epeano i eg ¢ DECA, MC101-50006 -

3.6.1. AC i % iR~ pest

o SR Fh i ke 2 DECA ME060-50004 -

L1
L2
L3

S

#9308 4p 3] 5L 5] 4o TC1-B3/230 » L334 28 A 4% 5 34 B3V S fod Sl 42 7

LN -

o EET NRR

WE P

A5

DECA

MC101-50004

hok G HEE S PR3 F &2 fg(screw flange), A%< shétEE(pitch) 5.0 mm 2

AR o
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3.6.2. 24V DC # e+ 3 i/)?réi%J » fe st

o SREv Fxh i ikep - DECA ME030-50002 -

+ :6

24V

Matching connector: DECA MA101-50004 £ :xfie * o i 45 2f ©

N
Z

\

=
S
N

~_

P
= N

7N X

AN A

e —
7/

Wiz @ 35
DECA MC100-50002

2R g 3N 4 EE(pitch) 5.0 mm 2 i R EEE e ¥ o

37. 5 # 4 s

o SR+ Fh* i ikep 2 DECA ME060-50006 -

e A L

W@ A5
DECA MC101-50006

4odk i fEEp S @3 F & jF (screw flange), B®c it eh4tE(pitch) 5.0 mm 2
MARER T R o
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3.8. i 13 e d

RS232 i 7 &

# 1% £DB9 HAE HLRILS
S A sRDEI =L i# 35 5 T pp—
i ¥ E s RI4SHES
W 23 DB9 #id g
£urH o8 ## i
1 N/C --
2 Tx 3 5+ RS-232 12 5%
3 Rx e RS-232 5
4 N/C --
5 GND 7 i
7,89 N/C --
W 2R RJI-45:8 EE
£uH %5 ## i
1,2 N/C --
3 Tx 7w b RS-232 2 5L
4 N/C --
5 Gnd B =2
6 Rx ## 1t RS-232 715
7,8 N/C --

23



3.8.2. CANopen ii i &

ZELAA 5 RJ4AL 5 o

1 1
2 2
3 3
7 7
RJ-45 RJ-45
(4 5F) (45 & 42 3)
CANopen IN CANopen OUT
1 CANH 1 CANH
2 CANL 2 CANL
3 GND 3 GND
4 - 4 -
5 - 5 -
6 - 6 -
7 GND 7 GND
8 - 8 -
USB Cable USB if s
‘f%
Mini USB
mini USB #%# [ i
1 VBUS T ik
2 D- -
3 D+ Beyp+
4 - -
5 GND (i

24



3.8.4.

EtherCAT OUT/IN id 5 4% (% pe)

B ELALA 25 5 RJA5 RIF -

o o
< &

1 1
2 2
3 3
6 6
RJ-45 RJ-45
(% 5F) (12 53%)
EtherCAT IN EtherCAT OUT
1 TX+ 1 TX+
2 TX- 2 TX-
3 RX+ 3 RX+
4 - 4 —
5 - 5 -
6 RX- 6 RX-
7 - 7 —
8 - 8 -

25




3.9. L B ELIBALM

5 1
o000 )
(©O) eoooo /(O
- Q0000 "
15 11

Spé E2 DB15 + @2 E

#o# 25 i
1 Al-0- Bt 0 g
PR

:

Position trigger HIGH output

DO-A1

A gy

(S IE 2

|

A e g

6 Al-0+ 2 0 F 6

7 AGnd R BLER

8 Position trigger LOW output
9 2 i

10 A i

11 10V vt 1 4~

12 b

13 DO-ACOM #ei=4 1 common

14 DI-ACOM Hc iz » common

15 e gtfiﬁ?l »
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A
EH5# I
A/B/Z Mode #-5¢ % B 4 o 050 WE P[5 PE 445050
1 i i g
2 i i g
3 i i g
4 DI-CCOM #c i common ﬂig?l »
5 RZ+ -——-
6 RZ- -—
7 oz+ ”%ﬁ%ZHﬁ*G&EZ*%%%)
8 oz- T il F Lt (RZ/EZ 2 MELR)
B o0 B
10 DO-C0+ 2% gz 1 (collector)
11 DO-C1+ 2% iz &1 (collector)
12 DO-C2+ e &w% 41 (collector)
STEP+ CCWwW+
19 RAY P EERATE > STEP+# » COW+#i »
L. R STEP- CCW-
14 RA- i RA-@:J x STEP-# COW-fi »
15 RCOM24V "% e 24 V. common 353?] »
16 OB+ it mas F B+ 11 (RB/EB & 1 5Uik)
17 OB- etk A% % B-#i 1 (RB/EB & 7 5LiR)
19 DO-CO- 2% g (emitter)
20 DO-C1- ER ﬁ”;:fiﬁ;'] 41 (emitter)
21 DO-C2- ER ﬁ”;:fiﬁ;'] 41 (emitter)
DIR+ Cw+
22 RB+ % e RB+$§] » DIR+ » W5
DIR- CW-
23 RB- i RB—@?] ~ DIR-# Wi »
24 OA+ itk s B A+l 1) (RAVEA 3 3U5LR)
25 OA- i mas B A (RAEA G Usuim)

o S

V R R
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B %5 :
AIB/Z Sin/Cos EnDat &t JER RS % B " INikon
Yokl B %8 E | BiSS-C % % Yoi5 B
2 DI-BCOM #c i common ﬂig?l »
3 DI-B1 A gy~ (SRR R BT B) ()
4 MTP S5V gt ﬁ%l > (MTP : 58 B iR3E)
56 B
7 EZ+ okl B Z+ | Mokh B Z+ 7
8 EB+ i X B+ SIN+ 7o H S2 7o
9 EA+ kg B A+ COS+ S1
11 e gcfiﬁi%l »
12 DI-B2 A% B~ (&R R B E C) (HHE4L)
13 DI-BO A i (R REREEREA) U )
16 EZ- ks B Z- | Yokl B Z- BoiE
17 EB- S8 % B- SIN- AT S4 * i H
18 EA- s B A- COSs- S3
19 DO-B0O+ L% g iz 21 (collector)
20 DO-BO- 2 gcfiﬁi%l 1t (emitter)
23 DAT+ Data+ . P 78 SD+
24 DAT- 3 R Data- P {77 # SD-
25 CLK- Clock- R2 S
26 CLK+ Clock+ R1

¥ 160 Ul Sca -2 3185 %Rk 5 "Feedback Port”p* » #:%° DI-BO~B2 # it 5 £ &

mﬁﬁﬁo
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3.12. 1/0 #Hyrg Bl

3.12.1. w3k AIB/Z $558 2 iﬁv@?] > EPTR B

] )
]
Drive 5V E : Encoder
1 [}
.45V 5
W -
S & - '
. N :
IX+
A A
ss 151 ?
F I PR
' v
G s :
4 —_—— O ' [
: S :
Gn
A A
Drive digital ¢ Y N
ground : E N
.......................... ' M ccccccccccccccccaaees
X: (X+, X-)
X=EZ EB, EA
EA: (9, 18)
EB: (8,17)
EZ: (7,16)
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GI RTINS R 1) T Sy

A
7

5V differential output
eh IR EL(BV £ D5 )

5V

ARX-

1000 ‘
.................................. ; L eecceeceiecceacaan
Rx: (Rx+, Rx-)
x=AB,Z

RA: (13, 14)
RB: (22, 23)
RZ: (5, 6)
(2) *b28 % BV H =HiuE
oL (BV B 4 )
.................................. : P —
ZE X Drive : E 5V single-end output
]
1.5kQ tecom24y ¢ 5V
[ ]
(] L}
100Q | '
ARx+ A
VW S 9
]
J=y|s sEgd e
AV, P&
1000 ; ; N
]
] ]

Rx: (Rx+, Rx-)
x=AB,Z
RA: (13, 14)
RB: (22, 23)
RZ: (5, 6)
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(3) *t2% i 5V open-coll

ector (NPN)

Pt

“k 2255 [ 5V open-
collector (NPN)%?I a1

[] [ d

' ]
St B Drive : E 5V Open-collector
: + (NPN) type output

1.5kQ 1rcom24v !

L}

' ]

oo ’J\A/\/—? :

Rx+ !

_LLL’\/\/\/ Q Q@

<« G % : ]

- ~ 18 o

ARx- ;

AAVY, Q .

100Q ' '

L}
(] )

Rx: (Rx+, Rx-)
x=A,B,Z
RA: (13, 14)
RB: (22, 23)
RZ: (5, 6)

(4) * 2% % 24V open-collector (NPN)

ek 3nz g [ 24V open-
collector (NPN)%?I a1

ceee(

Rx: (Rx+, Rx-)
x=AB,Z
RA: (13, 14)
RB: (22, 23)
RZ: (5, 6)
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3.12.3. #indiy » T £ACH 3 24 K

TC1-B s 7| 238 Dl st KX 3 24V endieiz ¢ £ (TC1 2 ix 5V) »

(1) FEdpdsm— st

---------------------------

----------------------

] 1]
_ ' ' Open-collector
1]
Drive iDI—xCOM :! (NPN) type output
; )
' /
- : = ¥
: : 5~24VDC
>K** 6.2kQ : : TLK _
. DI-xa :
U aswWAw—P—< <
E :
¥ ]
' L]
< 6.2kQ ' :
DI-x
AW — P8 5
: '
N ]
' 1
M ]
;13** 6.2k0 ‘ : 7
4 ADI-xy A
e ETATA > H
¥ L]

* DI-xCOM, DI-xa/xB/xy:
x=A-B-~C-
al/Bly £y

A R D> x=A
¥R > x=B
e UE S 2> x=C

.
’
.
’

.
’
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Dri E E Open-emitter
He AD|—XCOM . (PMP) type output
i H
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>hH @ | Lk
el 6.2k0) H
'[O]-x01 !
WA—P—g 5
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al/Bly B % -
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a3 2> x=B; a/B/y=3,4,5
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(2) Z:Ifdpanam 5t
ARTPHERRRE
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' ' 5~24V push-pull output
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3.124. # f:‘:ﬁi%] 41 (Open-Collector)

gcf:ﬁ] A(DO)EFZE it 100 mA LT o

] ]
k¥ X Drive E E External load = *H#% £
] ]
HDop & opto-
PTC fuse E E isolator,
100mA - - Relay,
3 ' Valve etc
' Sink current
' | 100mA max _
: ' Bias voltgge R 24V
E SN E 24V maximum
é DO-n é
] ]
' B i itts et e eanae
(A0S S
DO-p DO-n
DO-A0, A1 DO-ACOM
DO-BO+ DO-B0-
DO-CO+ DO-CO0-
DO-C1+ DO-C1-
DO-C2+ DO-C2-
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1 |
Q00 [ - -> Status Display | # i &7
[ R |
g it
________ |
| |M I | ° | |A| v frone ‘é’ ->Buttons | 34
] IIEC—EI_R— __Qsc__mj -» EtherCAT Indicating Lights (optional)
M |ereorC) Oron | EtherCAT 4; 7 4 (% 12)

A » Driver Indicating Lights

b Edy T B

41, 7 5

411, b By R

BUREEE A SR BF A

4111, ZH %#é’f‘l‘ Jﬁﬂa*?ﬁﬁ_ﬁ T %

Tt Bin m BRI L RA LR FE 7 3ERE PR R AR ERIFRR

° [Ea -
=42 64 ms 4= 64 ms -
o P

= 4= 480 ms *4,;= 32 ms °
o LBREFIAFTEMS:
LB R R 42 200 ms A= 200 ms
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off—
Alternate
blinking
on—j
PR ANES
Red :igg::igg:
%{ * ? f
, O
F1o %

38




AR R

4.1.1.2. 59 g;}ﬂ TR

%4 4 W
(#17) (45 3%)
7 2 24V 77 3 fi
3 R o IETER,
I % B © Bk o % L i (resel)
. LK sk L
e 2% SEMP - %A -
e 7 % SR TREHL -
B EFESY > ANEFE F o B o
7 % SEMP, T LD e I
e PHEFEAY OB G H B E P o
P P SAMP o ¥ EAREL o KBS
* ¢ o
B2 BoF e pR R BT (reset) £ B 4 8
iT% 9 o
m SUch i 1 F E flash e lpk
) h P &
m (i3 TC1-B i 7l): v B L 47ir AR e -

I B aycd EpERF S 100 ms.
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4.1.2. EtherCAT i 7 & 5L(E fie)

We follow the regulations written in “Document: ETG.1300 S (R) V1.1.1” by EtherCAT

Technology Group.

4.1.2.1. Flashing rate of EtherCAT indicating light

The indicating light (or “indicator”) states are defined in Table 1 and the flashing rates
in Figure 1. The times listed shall be met with a tolerance of less than +/- 20%.

<Table 1>
Indicator states Definition |Definition
on The indicator shall be constantly on.
off The indicator shall be constantly off.
fiickerin The indicator shall turn on and off iso-phase with a frequency of 10 Hz: on
g for 50 ms and off for 50 ms.
blinkin The indicator shall turn on and off iso-phase with a frequency of 2.5 Hz: on
9 for 200 ms followed by off for 200 ms.
. The indicator shall show one short flash (200 ms) followed by a long off
single flash
phase (1000 ms).
Seibile sk The indicator shall show a sequence of two short flashes (200 ms),
separated by an off phase (200 ms), and followed by a long off phase (1000 ms).
sl Badh The indicator shall show a sequence of two short off flashes (200 ms),
separated by an on phase (200 ms), and followed by a long on phase (1000 ms).
e — The indicator shall show a sequence of three short flashes (200 ms),
g separated by an off phase (200 ms), and followed by a long off phase (1000 ms).
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<Fiqure 1: EtherCAT Indicator flashing rate>

AR W R

wl | 50
T ms
on
flickering
off
on
blinking LU
ms ms
off —
on
single 200 | 1000 | 200
flash ms ms T ms
off —
on
double 200,200 | 200 | 1000 .
flash “ms | ms | ms | ms ”
off —!
oy O
”;"ebf‘ 200 | 200 | 200 | 1000 R
oupic " ms | ms ms ms 4
flash off
on
triple
flash
off
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4.1.2.2. RUN Indicator

The RUN indicator shows the status of the ESM.
1. LED: The color of the RUN indicator is green.
2. Labeling: The RUN indicator is labeled with “ECRN”.
3. States: The RUN indicator states are specified in Table 2.

<Table 2>
Indicator States [Slave State Description
Off INITIALISATION The device is in state INIT
Blinking PREOPERATIONAL The device is in state PREOPERATIONAL
Single Flash SAFEOPERATIONAL |[The device is in state SAFEOPERATIONAL
On OPERATIONAL The device is in state OPERATIONAL
Flickering INITIALISATION The device is booting and has not yet
or BOOTSTRAP entered the INIT state, or:
The device is in state BOOTSTRAP.
Firmware download operation in progress

4.1.2.3. ERROR Indicator

The ERROR indicator shows errors such as watchdog timeouts and unsolicited state
changes due to local errors (e.g. input error).

1. LED: The color of the ERROR indicator is red.

2. Labelling: The ERR indicator is labeled with “ECER”.

3. States: The ERR indicator states are specified in Table 3.
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<Table 3>
ERR State Error Name Description Example
On Application An critical communication or Application
controller application controller error controller is not
failure has occurred responding any
more (PDI
Watchdog Timeout
detected by ESC)
Double Flash |Process Data |An application watchdog Sync Manager
Watchdog timeout has occurred. Watchdog timeout
Timeout/
EtherCAT
Watchdog
Timeout
Single Flash Local Error Slave device application has Device changes its
changed the EtherCAT state EtherCAT state
autonomously, due to local from Op to
error (see ETG.1000 part 6 SafeOpError due
EtherCAT State Machine). toa
Error Indicator bitis setto 1 in synchronization
AL Status register. error.
Blinking Invalid General Configuration Error State change
Configuration commanded by
master is
impossible due to
register or object
settings, or invalid
hardware
configuration (pin
sharing violation
detected by ESC)
Flickering Booting Error |Booting Error was detected. Checksum error in
INIT state reached, but Error Application
Indicator bitis setto 1 in AL controller flash
Status register, or memory.
Off No error The EtherCAT

communication of the device
is in working condition
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A &5 £

<EE >
TC1-B3/230 TC1-B9/230
e
T 3A 3A 6 A 9A
BEERE
HA FAl
‘ BCpes & BCpes ¥
R N/A N/A e
% 5 % 5t
B CPCE
B4 E e
WA ERE N e

il

P TR QAL TCI-BapdF* s Hrd eainved 30A-

6.1. P : 4% & ¢ in(9A T TC1-B 5> Big * )

Specification .

Model No. ] %,

TC1-B9/230

TC1-B9P/230

Continuous Current i 3 7 7= [A]

9 (6.36 RMS)

9 (6.36 RMS)

Output Power
¥ F ﬁf.] N

Peak Current ## & ¢ ;& [A]

20 (14.14 RMS)

30 (21.22 RMS)

Peak Current Time 7 ;i i@ pF ¥

2.5 seconds
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6.2.1. H:H#masc# ¥ (£9A A TC1-B s Big * )

1. % 9AA TC1-B mé Big * -
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3. st AlacE R d cpe ke

6.2.1.1. H &3 5c# " = +

(1) H#gaacs s
/ ®4.50, M4 x 10 mm

(2) H a4k » g 5pds B

85
32

|
A

17 2

H = :mm
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Front view i+ 4L
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7.2. TC1-B 5 F * it
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