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Servo amplifier

I @gm ﬁ@@‘zaﬁ%‘:'@ AC Servo morors
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Feature 1

= REE
Iva1—4
High-resolution
encoder

Feature 2

STOP

il H I E
% g
Vibration

Suppressing
Control Function

Feature 3

NS X—%
—nEE
Integral control
of parameters

3 aygaus,

AR EEES L

Without vibration suppressing control function

EXRCTHRELOERZRIR
Ensures stable performance even at low speed.

131072/\)\V ADE3EEET Y I—Y =15
High-resolution encoder generating 131072 pulses installed_

BOBELICIVEELSOERERY. BONMBENEERRELZ LI,

Higher resolution reduces rotational flactuation, achieving smooth machine motions.

BRIV O—4& (8192751 248)

176y FIY3—4& (131072/\VR)
Conventional encoder(equivalent to 8192 pulses)

17-bit encoder(131072 pulses)

WetmiRE) 2 AmPRE THIH

Suppresses mechanical vibration to the limit.
Oy N7 — L SEiTe & DIRBIRRICHERE. [HIREIEEE ] =58

A “Vibration Suppressing Control Function” is introduced,

which is effective in controlling robot arm end vibration.
LA VI FIVD [HIREIEEAE | Z4REREBEL. ORY P —LLHKD &S BBIMEOBEVEETD
REBZZDIRVICERFBL . BBOSR2O MEERRLE LT,

TaF's original “Vibration Suppressing Control Function” is installed as a standard feature. It effectively reduces
vibration, especially for low-rigidity units such as a robot arm end, and minimizes machine cycle time.

L—Y—Z{IEHC KD IRENRY
Vibration waveform measured by
laser displacement gauge

U—Y—ZfIEHC K DIRENRA
Vibration waveform measured by
laser displacement gauge

2 mmidiv 2 mmidiv
t 7—LIRE 7—LIRE
A T “ Arm
i 500min"/div vibration @ 500min’/div vibration
\\ f o B @ t - BEE
( ) Actual speed ; Actual speed

HliREIEBES Y

With vibration suppressing control function

IOV hO—-35TINSA—5D—TEEZXIR
Realizes the integral control of parameters.

RS-485% 2k —MREEESH
Two RS-485 ports as standard

HiavrO—3&. 8Y—RPVYT%RS-485THEMI B2 & T,
Y—RPYTONSA—2%Z LDV FO—5T—TEEBTEFY,

RS-485 links the host controller to each servo amplifier, enabling the integral control of the servo amplifier
parameters by the host controller.

RS4BSH ﬂ ﬂ ﬂ
——————i

oy ro—-3
Host controller

Y—RP VT (RAI1#EHRTEE)
Servo amplifiers
(Maximum 31-axis connection)

NS A—SEREB

Parameter management screen
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Out Put

Control power
back-up function

FEBFADEFRCHIEEFRANZRHBLT
WET. BV —UBD/I\y 7w TIEEIC
EHNTY, BRHEFCETERZEMIT DR
TLT. BEORRERIFEICEDET,

Besides the main power input, a control
power back-up function is equipped, which
is helpful in backing up sensor positions.
This system cuts off the main power supply
in an emergency, so you do not need to
return to the original position each time.

Y—IR7F S5 Xtee
Servo analysis
function

[HERGIEIEEE] © [/ vFTIq0IL5] BE
DHEEZTIRIITER T HIcoIC. HER
O [HIRERH] FEZBTT5/(v a0
—FEHDY—ILTY,
This is a tool installed in the loader to be
equipped with a personal computer, which
analyzes the “resonance frequencies”
inherent in each machine to make effective

use of the “vibration suppressing control
function,”the “Notch Filter,” etc.

EZ Y IkRE
Monitor output
function

Y—R7 VTERICTFOTEZYRENZ
EHLTVWET . EHOIRIYZROMIT
TESHALEY, FaERE. MLIES.
IBRELEDS 2 DDESZEEATEET,

An analog monitor output function is
equipped on the front of the servo
ampplifier. Connect a special connector to
it to observe signals.

Two signals can be observed from the
return speed, torque command, positional
deviation, etc.

IPB5 (Y —E—%)
IP65
(Servomotor)

P—RE—F (&, IPBE [CHIELTVET,
XIeEVHMBERH XU IR FERZIRESR
EE

The servomotor complies with IP65*and
can, therefore, be used in an environment
where it is exposed to water or dust.
*Excluding the shaft sealing and
Connector of the motors.

Features |

W (——Fa1—=2Y

7~

Easy tuning

Y—R7 U TESHBEICEHEERZITL\
F—hFa2—ZVIJULET, IERHIV
O—SFEDLAIKEZ 4T DallC. Him
EY—RE—FYDREF 1 —ZVITHTERX
ED

The servo amplifier itself automatically
performs auto tuning by left and right
movements.

Optimum tuning between the machine and

servomotor is attained before positioning
adjustment by the host controller.

SLERLHEEE
Test operation
function

—AHBEDJOGEEICINZ . EFEEEGRD
HIR—UE U, HhEEEZ T DmHilC,
WLEERIC K D% ML DIRBIRESRIE & H
EEEICTEE I,

Continuous reciprocation is supported in
addition to JOG operation in a single
direction. You can easily check the
effective torque by rough actual operation
before preparing the host controller.

BT
Side-by-side
installation

Y—R7 VT DZ2EERSIHAETT
CNUCKD. OB DERT I ZAN—
ADHIHCEX T,

Servo amplifiers can be installed sibe by
side, which saves space required to install
them in the machine enclosure.

Zamugaug, 4



Operation and Indication

W/\varo—%
Personal computer loader
NYIAVAO—F VI RO 7R, HHR—LR—IEKDYIO—-RTEFT,

The loader software for personal computers for this Series can be downloaded from our website.
http://www.tamagawa-seiki.co.jp

S ———— XY AV O—F TIEFRDKL S ERENTEETT .
m Rl vem—— DUTIIA LIU—R-RE® MR EEE CRIETEE T,
g T @EANUAILR=R--UTILIA L NU—R & D RSO S TEE T,

: = @F = % 2-/OER. 75—LEE. YAFLENEESSTEXT.
it H T Tkt @INS A — I IRE - INSA—FICDVTIRE. %, B, MEESETVET,
= By el - b—. o b (Dﬂg ﬁ; EQ EE'"tT—ﬁﬁ77>ﬂjd:/f)ﬁ]:/EﬁﬁﬁﬁﬁgaﬁﬁFﬁﬁﬁﬂibﬁfﬁh
. ! @f—J—F1—ZVF - BEERERETH—RE—5 DEFESEEE BE TITU. EHRIC

——— BolA—hF1—C VI VICRELET,

[P— QY —RTF 54 X EHROHIRS RIEREEANT T,

- JYF T4 IIICLBDNBORRDTEET .

Menu screen

You can set the following with the personal computer loader.

(1) Real-time trace
Speeds and torque curves can be continuously obtained.
(2) Historical trace
Shorter, more detailed curves than real-time trace can be obtained.
(3) Monitor 2
1/0 can be checked and alarm history and the system configuration
can be monitored.
(4) Parameter edit
Parameters can be edited, transferred, compared, and initialized.
(5) Communication setting
Set the conditions for communication between the servo amplifier
and the personal computer.
(6) Easy tuning
The servomotor is automatically reciprocated with easy settings to
abjust it to the auto tuning gain suitable for the machine system.
(7) Servo analysis
EXRUBILEL—R Inspects the resonance and antiresonance points of the machine
Historical trace system. The effect of the Notch Filter can also be checked.

UZILEA LU=

Real-time trace

W5F Iz — -
Keypad Description of modes [

. . o € UF RIS NS X—5 &
P DEIICIMYIION i e e

J0—% ERRDBREN TEF T,
~4ﬂ ==
Sequence monitor

The keypad allows you to use

the similar functions as with the .

personal computer loader # U —RRTRFTEEGAD [ - J—
= gimb‘\‘t i 35 g— o Sequence mode Current alarm Alarm history Station number display

5n8 #—5n0S{5A03{5n0H

cmgus, s A

*The keypad does not display trace
but displays a value.

“ SEE_S
Each monitor

SHIFT i R LY PR i CEREER
ﬁ'— Feedback speed Command speed Average torque Feedback current position ~_current position Positional deviation
- lﬂ:‘u’j 5) (Unﬂa) (D:‘:Dg) ﬂnﬂ"f) (D'-:D'J) Gncg)
TS e
IR f=ru I\?::J:O%SZ{EECDEEE ERRIA EERROA E—s L ANEE AHAES B
cE—REYDBRIFT - REHEENY T RUET inegasg pise incomes e Peaktoraus nput voliage V0 signal” Longnert rato
(MODE) __ (SHIFT-+0DE) [Bn0 1—0n08HBnESCn (0F8n + 10n i)
- E— RERIFET (ESC) - E- RBKRUHIEZHEELET
(ENT) LI e ) e ovion
Mode change key ShlftlEnter key OL thermal value thermal value input frequency voltage {maxwmu_m} (minimum)
« Changes the mode(MODE).  Shifts the data setting digit to 8~ 3H0n 48 5H0A B8R T
« Cancels the mode(ESC). the right(SHIFT +MODE).

« Determines the mode or the value (ENT).

INSA—=%
Parameter

NS A— SRk
Parameter edit
YIJE— ROER (UP) HJE— RDER (DOWN) :};ﬁ T &
CBBDAVIURXY B+ 1) CBBEDOTIUXYE (—1) Test operation o _
Faxo mBUY b RE/LRSU?  PS—LUbyh 7A‘aﬁ%§:§,m N e
Manual feed Position reset Integrated pulse clear Alarm reset initialization initialization
) l:'-m':l' ?) (FHQE) (:":-:5'3 (Fnﬂ"” (:‘-:—:D':l) (Fnﬂa
Sub-mode selection key(UP) Sub-mode selection key
* Increases the value(+1). (DOWN) R It a—owirty 4—9-Fa-=vy  J5-vER
« Decreases the value(-1). " adustment Pacjusiment At tuning gain Easy tuning Pattern operation

(Frn':;'-” (F.—.GE) (FHGS') (Fn 38) (Fn”)

5 dangaus,



B EXDRA  Explanation of Model Codes
H—KE—4 Servomotor

e (EHHAH/ 7T IHAX] | HERER o . s JL—%*
i Model Output/Mount size | (povieiSply) Nk | Ehimi4 Shaft tip specifications | ‘g7 o
— cAAMINT—IVEL 5
TS4601N***+E200 30(w)/[J40 B . g N1700 A At atnout i seal JL—%
Singie-phase = S 4
B 1 N1701 Dzoﬁbljezgeé(n;ilﬁn’gré[/e;ﬁc;{/\ll?%olﬁtoiI seal \Xl'th t
* Kk kK . . - l Ou
TS4602N+*+*+E200 50(w)/LJ40 Singie-phase i70s | F B AT —LEL Brake
B g Key slot without oil seal
TS4603N#**+E200 100(W)/[J40 - — A A —IfFE
W) Singie-phase N1705 Round shaft vﬁth oil seal
B 18 —— 2EIIAR - AAINT—fFE
TS4606N=*++E200 100(W)/J60 Singie-phase N1706 Double-sided milling device with oil seal
LA = N1707 I:(\:e_;sﬁio.t 7r't,rh }oI/'I:/se_a)I[/ﬁg
ok k X K Yy Wi |
TS4607N+**++E200 200(W)/[J60 Singie-phase " bl TS —LED I
! 6700 Round shaft without oil seal
TS4609N**++E204 400(W)/160 Singie-phase Ne701 | — 2B A X -ALAS—I®L | A
s Double-sided milling deﬁce without oil seal| \with Brake
s — F—E AL IVEL
TS4611N=**+E200 200(W)/LJ80 Singie-phase N6702 Key Slot without oil S6al
B 18 Ne705 | 2L - A AL Il
TS4612N*+++E200 400(W)/[J80 Sinaie-phase Round shaft with oil seal
gle-p N6706 | —— 2ETTA X F A&
TS4613N 200 600(W)/J80 BiAE/ =48 Doubg—smed milling dTe_}/lce with oil seal
i inqie-ohase/3- —F—E AN
S'”g;;hﬁa/s‘f*?ase N6707 Key 8lot with ol seal
TS4614N+**++E200 750(W)/[]80 Singie-phase_ﬂs-Phase MNZFZE T ZAFIETBL- 0 H2O7 RICET S,
= ;fﬁ Y —E AT VA BIVT L A—REBET,
TS4813N»*+*+E235 1.0(kw)/J100 3-Phase
= 78
TS4815N#***+«E235 1.5(kW)/J100 3_Phase
* ok ok k E *E
TS4817N#***+«E235 2.0(KW)/[J100 3_Phase
= 1A
TS4831N**++E235 0.8(kw)/LJ130 3-Phase
= 1
TS4832N#*++E235 1.1(kW)/J130 3_Phase
= #
TS4833N#**+«E235 1.6(kW)/[J130 3_Phase
= A
TS4844N#**+«E235 2.1(kw)/[J130 3_Phase

W TBL-ill TaF-DriverfSt—8 Listof A servomotors compatole servo amplifier onbinalios.

H—RT7 L TR SRR R g SﬁﬁB:E—? Motor iEﬁFJ’TT?')I/ _ Cable i
Model Indicated mo delnumberouterframeﬁ‘/%{x HAh % R BRT—TW BHRT—TI A-Fr-J

(Servo amplifier) number | Mount size| Output Model Power cable | Power cabie for motor |Cable for encoder

TA8119N1040E300 | TYA300D3-VVT2 | 1 | [J40mm| 30W | TS4601N=**+E200

TA8119N1040E500 | TYA500D3-VWT2 | 1 | [J40mm| 50W | TS4602N=*++E200

TA8119N1040E101 | TYA101D3-VWT2 | 1 | [J40mm| 100W | TS4603N=**+E200

TA8119NT060E10T | TYB101D3-VVT2 | 1 | (J60mm| 100W | TS4606N==+E200| _ 1o,

TA8119N1060E201 | TYB201D3-VVT2 | 1 | [J60mm| 200W | TS4607N=*++E200

TA8119N1060E401 | TYB401D3-VWT2 | 1 | [J60mm| 400W | TS4609N=*++E204 EU3250

TA8119N1080E201 | TYC201D3-VVT2 | 1 | [180mm| 200W | TS4611N+++E200 EU3251(W/BK) EU3252

TA8119N1080E401 | TYC401D3-VVT2 | 1 | [180mm| 400W | TS4612N=*++E200

TAB119N2080E601 | TYCEOTD3-VVT2 | 2 | [J80mm | 600W | TS4618N-++E200| E 20 %H)

TAB119N2080E751 | TYC751D3-WWT2 | 2 | [Jsomm| 750W | TS4614N=+=E200| Eu2! =K

TA8119N2100E102 | TYD102D3-VVT2 | 2 |J1100mm| 1.0kW | TS4813N=*++E235| EU3241 | EU3260,EU3261(W/BK)

TA8119N3100E152 | TYD152D3-VWWT2 | 3 |[1100mm|_1.5kW | TS4815N~=-E285| _ ... | EU3270

TA8119N3100E202 | TYD202D3-VVT2 | 3 |[1100mm| 2.0kW | TS4817N=**+E235 EU3271(W/BK)

TAB119N2130E801 | TYEB01D3-VVT2 | 2 |[J130mm| 0.8KW |TS4831N++++E235 _ .. . | EU3260 EU3262

TA8119N2130E112 | TYE112D3-VWWT2 | 2 |CJ130mm| 1.1kW | TS4832N+**+E235 EU3261(W/BK)

TA8119N3130E162 | TYE162D3-VVT2 | 3 |[J130mm| 1.6kW | TS4833N-~++E235| _ . | EU3270

TA8119N3130E212 | TYE212D3-VWWT2 | 3  |[J130mm| 2.1kW | TS4844N+++E235 EU3271(W/BK)

anyaus, &



VAT LEBRAALF

Guide to System Configuration

ECHR PR R . SRS

Circuit breaker, earth leakage circuit breaker,

magnetic contactor

ACU77 7RIV
AC reactor
L

INT =TIV a2—
Power filter

SLEREI AR AR

External regenerative resistor

= L AANHR =T

Cable for sequence input/output

z

/7

=]

= ZRHAxT42

Connector for sequence

OERT—T I
Power cable for
power supply wiring

Y—RK7LT
Servo amplifier

iy

/|
@ [F-Driver

BEEE |

=

N

Sr—a= [ ]

13

RS-232C-485K# T4 T4
RS-232C-RS-485

conversion adapter |[H

PCA—#45—JIL -

PC loader cable

Rt v—Er—JI
Cable for encoder

QEhRr—7 v

Power cable for motor

HIHERECIREIRT 2
Connector for control
power supply wiring

7/ amygaus,

SLEREIAEEHIAR AR T2

Connector for external

regenerative resistor

=] | E=——

(e

[

ACH—FRE—%
Servomotor

[

PC



B E=5E (8%)

Connection Diagram(Reference)

SAEBEIAE (REEL)

External regenerative resistor

HEESEE 1 =-==""1 (outside)
=14H200~230V B S O
3-phase, 200 to 230 V P DB
commercial power supply
U ©
V ©
© L3 (0.4 kw or less, N.C.) W ©
=0
%3 CN2 |=
e T T T TTTTTTTTT P5 3¢i—
| AR ME 1 XX
1 H18200~230V B +SIG 17
1Single-phase, 200 to 230 V = XX
:commercial power supply -SIG 18 ] i
L
: %1 %1 /
1
I
1
I H—RE— &
Servomotor
TBL-i Il (without a brake)
CN4
8 i MONT1 1
7 ; Mo“,qg,o?%_ —_—
= o D L M54 ) '4
PCAO— * Y
PC loader g -I\I;I)&(')D
1 (N.C) %1 7f*’/_DZ:I—7°
(_( Oscilloscope
SN FFA 9 (Y MEVR S (8
A7/j|—|:| 7“‘@}?‘?54—;1% ' 22 Vref *EE@ 1? A-phase pulse output (differential)
nalog speed command input JAVIZPS =
/g\i)[,pxylj ’ 13 M5 *FFB 12 ><><: j g;—rghase pulll:iig]ouiy;)i??gifferential)
F=72 AL T2 ANREERAS FFZ 23 XX ) ZH/NIV RN (GEED)
Power supply inputat *FFZ 24 Z-phase pulse output (differential)
pulse train open collector input 19 PPI M5 13 2RIV Z T
INIVZBI AT 7 cA 7 Fz 25 (F=7>aLv4%)
é??l—.iflz inout I:} XX 8 *8A __________ M5 26 - j Z-phase pulse output
ulse train Inpu e (open collector)
; X 20 CB
diff tial
(ifterential) [ XX 21 *CB — P24
2"
P24 1 P24 =
| X—F R
g ggm:; Settings made at manufacturer’s plant
24V DG 4 CONT3! CONT; ijZJt . ilervo ON
5 CONT4§ : _/ z Yy arm reset
6 CONTS 4 -
14M24 | 5 -
................. OUT 1 H—FHLF« Servo ready
2 IERHTET Positioning complete
r—— 3 ¥ —AR7 5 LiEHbES
BT Servo alarm detection b-contact
Servo amplifier 4 —

¥1 D Y—ILRIRIZCNT,CN2D IR 2 Y TIVICHERE , AR T2 TIVET — X, *1: Connect the shielded lines of CN1 and CN2 to the connector shell.
%2 —IIUNRISEERER, (7 TAIEaRT 2 IV NIV X FE A 2R Ground the connector shell.
IEFG (7—R) ik, ) *2: Ground both ends of each shielded line.
%31 EIER (sL1.sL2) WA EICISU Thsfes (Connector amplifier side end to the connector shell,
3 ~ E &= TTAE ° and the pulse generator side end to FG (earth).)
(EBROERIEO A TEEAIRE) *3: Connect the control power supplies (sL1, sL2) as necessary.
- N
LECDECHREIE. HIEEEDICHDESER T,
KEDOTEAICKRULTIE. &9 [1—Y—XYZa7)L] OEHERSKIUEHERNEIC
fiEo CEiRZIT o CTLTIEE LY,
('2 ;‘“ % The diagram shown above is given as a refernce for model selection.
e When actually using the selected servo system, make wiring connections according
CAUTION to the connection diagram and instructions described in the user's manual.
- /

anygaus, 8



B O=HE=5 Specifications(Servomotors)

W & 7 S5 > ¥ Mountsize [mm] ]40 160 180
3 = & # X Model TS4601 | TS4602 | TS4603 | TS4606 | TS4607 | TS4609 | TS4611 | TS4612 | TS4613 | TS4614
BEY—KT > TH#RFTARLR  Applicable Servo amplifier indicated Model | TYA300| TYA500|TYA101|TYB101|TYB201|TYB401|TYC201|TYC401/TYC601|TYC751
E £ Voltage [V] AC200
%|E  # B A Output (kw] 003 ]005] 01 [ 01 [ 02 ] 04 ] 02] 04/ 06]075
¥ | EA&EEE Rated speed/FxmEEaEH Max. speed | [min™] 3000/5000
= & b~ J 2 Ratedtorque [N-m] 0.095 | 0.159 | 0.318 | 0.318 | 0.64 | 1.27 | 0.64 | 1.27 | 1.91 2.39

(kgf-cm) | (0.97) | (1.62) | (3.25) | (3.25)| (6.5) | (13) | (6.5) | (13) | (19.5) | (24.4)
[N-m] | 0.095 | 0.159 | 0.318 | 0.318 | 0.64 | 1.27 | 0.64 | 1.27 | 1.91 | 2.39
(kgf-cm) | (0.97) | (1.62) | (3.25) | (3.25) | (6.5) | (13) | (6.5) | (13) | (19.5) | (24.4)
[N-m] | 029 | 048 | 095 | 087 | 191 | 378 | 182 | 37 | 573 | 7.16

¥ |2 b = J b Jb 7 Stall torque

o
L3t es b b o I fomi (kgf-cm) | (2.9) | (4.9) | (9.7) | (8.9) | (19.5) | (38.6) | (18.6) | (37.7) | (58.5) | (73)
| ¥ E # Ratedcurrent [A rms] 0.4 0.6 1.1 0.9 1.7 2.7 1.5 2.8 4.4 5.0
|2 b = ) F & Stall current [A rms] 0.3 0.5 1.0 0.8 1.6 2.6 1.4 2.6 4.3 4.8
B BF & K T A Max current [A rms] 0.9 1.8 3.3 2.7 5.1 8.1 4.5 8.4 | 132 | 15.0
EIK /ST — L — kb Power rated [kw/sec]| 9.2 12.9 | 345 | 115 | 23.0 | 48.7 | 13.8 | 29.1 | 37.3 | 53.0
b W 7 T ¥ Torque constant [N-m/A] | 0.34 | 0.31 0.32 | 0.38 | 0.39 | 0.48 | 045 | 049 | 045 | 0.50
Y| 8 & FE T # Induction voltage constant | [V/(min) ] [35.1X10°(32.6X10°|33.7X10°|39.8X10°|41.0X10°|50.3X10°|47.5X10°|50.8X10°|47.0X10°| 52.2X10°
O— %14 7+ — < + Rotor Inertia [kg-m®] |0.01X10%|0.02X10*|0.03X10*(0.09X10*(0.18X10*0.34X10*/0.30X10*0.56)X10*0.98X10*| 1.08 X10*
(7 L — % ) (Without brake) | (g-em-s?) | (0.01) | (0.02) | (0.03) | (0.09) | (0.18) | (0.34) | (0.30) | (0.57) | (1.00) | (1.10)
O — 4% 14 7+ — < + Roterinertia [kg-m®] |0.04X10%0.05X10*0.06X10%0.19X10*[0.28X10|0.44X10"|0.53X 10 0.79X10*(1.22X10*|1.32X10*
(7 L — % f) (with brake) (grem+s?) | (0.04) | (0.05) | (0.06) | (0.19) | (0.28) | (0.44) | (0.53) | (0.80) | (1.24) | (1.34)
Y |E H F & 4R 3 B Amature winding resistance | [Q] 130 | 45.8 | 20.3 | 202 | 7.5 5.1 7.1 2.7 1.3 1.3
% |ERET A 472X Armature inductance | [mH] 139.4 | 52 32 50 24 17 29 13 7.8 6.3

# W R BE T E Mechanical time constant | [m sec] 1.1 0.9 0.6 1.2 0.9 0.7 1.0 0.6 0.6 0.6
E T OB B T U Electorical time constant | [m sec] 1.1 1.1 1.6 25 3.2 3.3 4.1 4.8 6.0 4.8

1==A

B & B 8 Mass (FL—FE Without brake) | [kg] 0.3 0.4 0.5 0.6 0.9 1.3 1.1 1.6 2.2 2.5

B & B 8 Mass (FL—Fff With brake) (kg 0.4 0.5 0.6 0.8 1.3 1.7 1.5 2.3 3.0 3.3

Ui H #& Sensor 17bit A > 7 A &) a—% 17bit incremental encoder
JL—*%BHEH Brake Specifications

7L —*%%EREE Brake Voltage [V] DC24 *10%

B B # b~ JV 7 Staticfriction torque (MIN) | [N-m] 0.32 | 0.32 | 0.32 | 0.32 1.27 1.27 1.27 1.27 | 255 | 2.55

H OB B 71 Brake input [w] 5 5 5 9 9 9 9.5 9.5 9.5 9.5

g sl BF R Attraction time (MAX) | [msec] | (20) | (20) | (20) | (20) | (20) | (20) | (30) | (50) | (50) | (50)
LA iE3 ffl Release time (MAX) | [msec] | (40) | (40) | (40) | (40) | (50) | (50) | (BO) | (80) | (80) | (80)

XENDIEIR, 7 VIR EAMRICER T (7R B EIRE40CIC ST D18, MR 1 X1200X200XT12([J40) , 305X305XT12([160,(180),450X450XT25(1100,[11304L3#)
FeFID1EIF. 20~30CICH 1T BB,
HRFROEVREREMNEET S,

NL 2351 Torque characteristic diagrams
W TS4601 o TS4602 o TS4603
41 04 4L 04 \ 8- 0.8 \
i i i B
3 0. 31 03] B 61 0.6 - NEYEAT L
i N~ I I A @ ERESES
oL 0z B 5L 02 oL o Continuous operion area
A A B : MiEESE
| A — | | Acceleration/deceleration area
o= o 1000 2000 3000 4000 5000 o= 1000 2000 3000 4000 5000 oo 1000 2000 3000 4000 5000
Speed(r/min‘) Speed(r/min’') Speed(r/min’)
Jo.  TSA606 e TSA4607 J  TSA609
81 0. 20 2.0 401 4
61 0. B 151~ 1.5 B 30l 3 B
41— 0.4 10+ 1. 20 2 \
21 0. 5 05 10~ 1
i A i A i A
o= o 1000 2000 3000 4000 5000 o= 1000 2000 3000 4000 5000 -0 1000 2000 3000 4000 5000
Speed(r/min‘) Speed(r/min’') Speed(r/min’)
tolen ) TS4611 e fm TS4612 toten fm) TS4613 toten fm) TS4614
50~ 5.0 50~ 5 100~ 10 100~ 10
401~ 4.0 401 4 80| 8 80~ 8
30 3.0 30~ 3 60— 60—
I i B i B I B \
201 2.0 20 2 40 4 401 4
10~ 1.0] B 10~ 1 \ 20~ 2 20~ 2 \
L Yy _— : A L A — L A
o= o 1000 2000 3000 4000 5000 o= 1000 2000 3000 4000 5000 -0 1000 2000 3000 4000 5000 oo 1000 2000 3000 4000 5000
Speed(r/min‘) Speed(r/min’T) Speed(r/min”) Speed(r/min’)

Q angaus,
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X

Specifications(Servomotors)

m 2 > ¥ Mount size [mm] J100 1130
£ = '3‘ # X Model TS4813 | TS4815 | TS4817 | TS4831 | TS4832 | TS4833 | TS4844
BEY—RT > TE#RTARLR  Applicable Servo amplifier indicated Model | TYD102 | TYD152 | TYD202 | TYE801 | TYE112 | TYE162 | TYE212
E £ Voltage [V] AC200
£ % H A Output [kw] 1.0 1.5 20 [ 08 | 11 | 16 | 21
TE&EIERER Rated speed/Fxm B1EREN Max. speed | [min™'] 3000/4500
= [N-m] 3.3 4.8 6.4 2.55 3.50 5.09 6.68
s w2 b e e (kgf-em) | (337) | (48.9) | (65.8) | (26.0) | (35.7) | (51.93) | (682)
[N-m] 3.3 4.8 6.4 2.55 3.50 5.09 6.68
A b b AT Stalitorque (kgf-cm) | (33.7) | (48.9) | (65.3) | (26.0) | (35.7) | (51.93) | (68.2)
= e [N-m] 9.5 14.4 18.7 6.9 10.0 14.7 19.4
L et os [ b o7 B fois (kgf-cm) | (96.9) | (145.9) | (190.8) | (70.4) | (102.0) | (150.0) | (197.9)
B ¥ T # Ratedcurrent [A rms] 6.8 9.5 12.7 6.1 7.0 9.7 12.3
X b = J & # Stall current [A rms] 5.9 8.6 11.8 5.5 6.5 9.2 11.8
B BF & K & M Max current [A rms] 20.4 28.5 38.1 18.3 21.0 29.1 36.9
EH /ST — L — b Power rated [kw/sec]| 44.3 65.1 89.1 23.7 27.9 49.6 65.0
kb 7 T | Torque constant | [N-m/A] 0.56 0.56 0.54 0.465 0.540 0.554 0.568
Z i T E T F  Induction voltage constant | [V/(rmin)] | 58.4X10°|58.5X10°|57.0X10°|48.76X10°|56.64X10°|58.06)X10°|59.55X10°
O — 424 7 — 2 v Rotor Inertia [kg'm®] |2.46X10*|3.53X10"|4.59X10*|2.74X10"|4.39X10*|5.22X10"|6.87X10"
(7 L — % #®) (Withoutbrake) | (grem+s) | (2.51) | (3.60) | (4.69) | (2.80) | (4.48) | (5.33) | (7.01)
O — 424 7F — < v Roterinertia [kg'm’] |2.58X10*|3.64X10"|4.71X10*|2.86X10*|4.51X10*|5.34X10*|7.00X10*
(7L — % ff) (with brake) (grem-s) | (2.63) | (3.72) | (4.81) | (2.92) | (4.61) | (5.45) | (7.14)
E K T & & K I Amature winding resistance | [Q] 2.052 1.030 0.765 1.728 1.176 0.780 0.588
EWTA 422X Armature inductance | [mH] 8.4 4.73 3.45 8.1 5.90 5.13 3.89
¥ M B9 B T B Mechanical time constant | [m sec] 1.6 1.2 1.2 2.2 1.8 1.3 1.2
E S M B T % Electorical time constant | [m sec] 4.1 4.6 4.5 4.7 5.0 6.6 6.6
B & B 8 Mass (FL—FE Without brake) | [kg] 4.2 5.2 6.2 2.7 3.8 4.3 5.4
& B &8 Mass (FL—Fff With brake) [kg] 5.7 6.7 7.7 5.4 6.5 7.0 8.1
1% H g% Sensor 17bit 1 > U Xx>&)T>a—% 17bit incremental encoder
JL = % 84 H Brake Specifications
J L —*EREE Brake output [V] DC24 *10%
B B ¥ b JU U Staticfrtion forque (MIN) | [N-m] 9.3 9.3 9.3 7.5 7.5 7.5 10.5
H B § /1 Brakeinput [w] 17.9 17.9 17.9 20 20 20 30
i 5l BF R Atiraction time (MAX) | [m sec] (20) (20) (20) (20) (20) (20) (50)
R M B [ Release time (MAX) | [m sec] (90) (90) (90) (90) (90) (90) (90)

Values with work 3 measured 40°C with heat sink 200X200XT12([]40), 305X305XT12([]60, [180), 450X450XT25([]100,[1]130) alminium.
All values are measured at 20 to 30C
The values without special affairs are root-mean-square value.

MILO%FIE

Torque characteristic diagrams

1Ry TS4813 oo oy TS4815 tolon fm) TS4817
150 -15.0 200 -20.0 200 -22.0
[ 160 |-16.0 160 -16.0) \
100 (-10.0 [ \ [
= 120 12 120 —12.0] B -\ = A >
, I B I A sEiESERL
C B ol 8. sl 80 Continuous operion area
50 5.0
E ol a0 \ ok 4o A \ B @ hNiguE R
L A ~ ‘ A \i : Acceleration/deceleration area
0 : 0 ok o o~ o
1000 2000 3000 4000 5000 1000 2000 3000 4000 5000 000 2000 3000 4000 5000
Speed(r/min"') ‘Speed(t/min'") ‘Speed(r/min’')
e TS4831 e TS4832 e TS4833 e TS4844
[ [ 200 20 200 20
100 10 100 10 [ [ \
1501~ 15 150 15 B
L L B L B L
\ 100 10| 100 10
50~ 5 50 5
B i i \
A — 50 50 5 A
r r —
A - A -
o= 1000 2000 3000 4000 5000 o0 1000 2000 3000 4000 5000 oo 1000 2000 3000 4000 5000 o= 1000 2000 3000 4000
Speed(r/min-1) Speed(r/min'T) Speed(r/min') Speed(r/min')

5000
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Basic specifications

4% B #&  Insulation class Fi& Class F E)EBREESE  Operating temp. range 0~+40(C)
# & M £ Insulation strength AC1500V, 143 f&E 1min. RITBEHE Storage temp. range |-10~+85(C)
i & ¥ # Insulating resistance | DC500V, 100MQ . . 90%RHILT  Max.
S i g H .R — . :
12 % % X Protective structure SH.BAR PSS (13745, 8aBEERO | B Humid. Range (58 & & Z & Without condensation)
= > Totall enclosed,sef-cooled IP6{excluding the shat sealing) % B @& (CJ40~[180) mELE No color
i o . U-V-WEEEICH@Er SR TCOW | & EepEmar (N IEBRC)
B # 75 @ Direction of rotation CCW viewed from shaft end Color (C100,3130) Black(without flange face)
I EFG Loading condition
E-42BAX HFEZOTIEE FERXATIXIMNFE nOE A
Model(Motor) Allowance load(radial) N (kgf) | Allowance load(thrust) N (kgf) Load point
TS4601
TS4602
TS4603 78.4(8) 39.2(4)
TS4606
TS4607
TS4609
T 196(20) 68.6(7) DT
TS4612 20(mm)DALE
TS4613 From the flange face
TS4614 343(35) 98(10) position of 20(mm)
TS4813
TS4815
TS4817
TS4831 490(50) 98(10)
TS4832
TS4833
TS4844

EROELATZERAT SV, EROELSITIERICE 35513, FIEIHEAT SV,
Please use it by the value or less of the above table. Please consult separately
when using it excluding the value of the above it.

I8 R Connections
BERHE— 2R
Model(motojs TS4601 ~TS461 4
B H#3El Power cable side HHERAl Sensor cable side
2 TIN5 :178964-3(AMP) 2 TNy 7:1-1318115-6(AMP)
Tab housing Tab housing
273> %7 h:175289-2 273> %%7 h:1318112-1
IE Tab contact ~ 175288-2 Tab contact
(PIN No.B2,B3)
PIN No. |[FUNCTION| COLOR PIN No. |[FUNCTION| COLOR | PIN No. |[FUNCTION| COLOR
A1 U RED A1 — - B1 — —
A2 \ WHT A2 - - B2 - -
A3 W BLK A3 SD BLU B3 SD BLU/BLK
B1 C.G GRN/YEL A4 — — B4 - —
B2 (BRAKE) (YEL) A5 VCC RED B5 GND BLK
B3 (BRAKE) (BLU) A6 — - B6 SHIELD | SHIELD
BWRE— 2K
Model(mot(;;; TS481 3~TS4844
%38 Power cable side F&H258] Sensor cable side
ax 7 28% dx 7 2R%
Connector No. Connector No.
MS3102A20-18P MS3102A20-29P
PIN No. |[FUNCTION PIN No. |[FUNCTION| PIN No. | COLOR
A — A - K —
B W B — L —
C — C — M —
D - D - N -
E C.G E SD P —
F U F ‘SD R -
G (BRAKE) G GND S —
H (BRAKE) H VCC T —
| Vv | SHIELD

11 amyaus
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Optional specification

e ICF— T DES

With the key

Io 5 ’n\%

w o |¥: _

| & %E

/\ VA —
s Q
(x—HES)
Key slot length unit mm  ~FEmm
. Q S W :
T — 2 (% —ERE) (*—fiE) (% =) (% —18) T
Model(Motor) Key slot length Diameter with key Key slot width Key width Key size

TS4601
TS4602 3X3X16 (KL
184602 16 9.2(0,-0.2)  |3P9(-0.006,-0.031) | 3h9(0,-0.025) s B 1304
TS4606
TS4607
i 60 20 16(0,-0.2)  |5P9(-0.012,-0.042) | 5h9(0,-0.030) | >X5X20 (i)
TS4611 ™ H1& . e (JIS B 1301)
TS4612
IS Silo 25 21.5(0,-0.2) |6P9(-0.012,-0.042) | 6h9(0,-0.030) | 08725 (A L)
TS4614 (0.-0. 012,0. 0. (JIS B 1301)
TS4813
TS4815
TS4817
TS4831 29 25(0,-0.2)  |8P9(-0.015-0.051) | 8h9(0,-0.036) 8X(J7I>S<2851 éoﬁf)
TS4832
TS4833
TS4844

HAEmN2E T 51 ADHE
Double-sided milling

~

\4

FAIWY—ILDIES

T_.____.__.__J_

Q

- 4B
Model(Motor)

Q
(751 Ri@)
Fraise width

S
(751 RiE)
Fraise width

TS4601

TS4602

TS4603

TS4606

16

7.5(£0.2)

TS4607

TS4609

TS4611

TS4612

20

13(%0.2)

TS4613

TS4614

25

17.5(*0.2)

TS4813

TS4815

TS4817

TS4831

TS4832

TS4833

TS4844

29

20(£0.2)

With the oil seal

T —IRDIFEE. FTREHFICTIERT IV,
CHEE. AT vy TEYTICLTZERT
Ty,

T AT =TI DTGRP D BFEEIC L T IE
BATauw,

Please use it with the oil seal under the following condition.
Please do below the lip of the oil seal and use the oil side.
Please make to extent to which the spray of oil hangs and
use it for the oil seal.

F A —Ivft L
With the oil seal

amygaug, 12



B AR (Egy1D)

Outline of servomeotors
140/ (30W,50W,100W) 40 size —
e L+ (unit : mm)
.= @)
L g8tk
040 g 25, |
& E>\¢55 o% R E:}
ool = f
<, SRR i —
~ Je e [ ‘
s 2-44.5 %5 Y.
\> PC%46 (FAIT—I) 5‘ F%ﬂm)
T =
(21) 2 g
-+
8 g
N LEB~T& L:Variable dimension table
TN Output 30W 50W 100W
= S Model | TS4601 | TS4602 | TS4603
L (mm) L(mm) 53.5 59.5 73.5
[160& (100W) 60 size
o5+1 Lt
R ) 485
g |
g
| b
g I ]
T H % _
sl S —
Q
, |
l
e 27D El %% (40.2)
(27 ﬁ’ U?'s
.6) S S
LEZB~ti%E L:Variable dimension table
EM&HE N Output |  100W
i B Model | TS4606
L (mm) L(mm) 59.8
160 (200W,400W) 60 size
301 Li1
= @)
°7 4R
160 @ 3] s,
@ ).~ s n _L/E
o ok
] 'v% * =3 |- i *
v 2
_ ) @ Q) | ‘
2 (FAY—IL) aﬂf
! \4-¢55 %% ) L (42.8)
(27.6) PCD70 i ﬂ
=] I

13 zamngaus,

LEB~T & L:Variable dimension table
EI&EH A Qutput 200W 400W
i . Model | TS4607 TS4609
L (mm) L(mm) 76.1 98.1




(1805 (200W,400W) 80 size o
30+ L (unit : mm)
> (7)
w0 ° $41R

3

$14h6 0011
©

AN
=
o
(5]

0

$70h7—0.030

($27)

3

1

- Bt
) FLns—n) | Wﬁﬁ’};
V1 4-46.6 £45 (39.2)
PCD 90 Lz
+H
o
%

g
(27.6) 3
™
LER~T& L:Variable dimension table
EI&H Output 200W 400W
i = Model | TS4611 TS4612
L (mm) L(mm) 64.3 76.3
[180F (600W,750W) 80 size
35+1 L+t
°§ @ $8iR
8o _'Cw 3| s p
s \
5.

s x B\

0

$70h7 0030
(434)

(13)

» (FAI—I)
4-46.6 45 - (43.8)
I [=)
(27.6) PCD 90 8 =5
= S
o ™

LB~  L:Variable dimension table

EMRHA  Output |  600W 750W
6 3  Model | TS4613 | TS4614
L (mm) L(mm) 99.7 108.7

Jzﬁngg]A



B AR (FL—*1)

Qutline of servomeotors
[J40F (30W,50W,100W) 40 size S
o5+ L+ (unit : mm)
.- @)
040 _‘% $41R
o 2.5
& L&) *%® ]
‘&n o = s € i
o 8=
L8 3 | }
g @ \2—¢4.5 B% (A=) :Ifly r”g@ (
PCD 46502 Zf¢ P = Lae
(21) 3 o
8 g  LETE L:Variable dimension table
ERH T
Output 30W 50W 100W
# S TS4601 TS4602 TS4603
Model
L (mm)
Lmm) | 891 95.1 109.1
[160& (100W) 60 size
251r1 L*1
g @)
© 3/, , 8
2 | g
| g ]
| T T
=S i -
sl =
- . 1
%‘% | % ‘
< — . ‘
=z A4 \4-455 %5 @) 1 ﬂ—_% (64.2)
f PCD 70+02 3 s
] I
(27.6) = 3
LEB~}3EL: Variable dimension table
EM&HE N Output |  100W
i B Model | TS4606
L (mm) L(mm) 83.8
[ 1608 (200W,400W) 60 size
30%1 LE1
8 (7)
© 3l 6 E74070
= T
| ]
© | .
oi :,i | 3
S| = |
£y
, |
%@5 | ‘
™ f\ N
2 > \L‘Lﬁrﬁ e (_ % (77.4)
1 PCD 70%02 g N
(27.6) 3 3
LER~T & L:Variable dimension table
EI&EH A Qutput 200W 400W
i . Model | TS4607 TS4609
L (mm) L(mm) | 110.7 132.7
15 amgans,




[]180& (200W,400W) 80 size (ifi : mim)
301 LE (unit.: mm)
i @)
80

$14h6—0011

31_18 /

st
[
/

¢70h7—3 030
(¢27)
| |
|

(FAI—I) :ﬁﬁ__%ﬂ
4-46.6 55

(70.2)
PCD 90 g NE
(27.6) 5 3
LEB~T & L:Variable dimension table
EI&H Output 200W 400W
i . Model | TS4611 TS4612
L (mm) L(mm) 95.3 107.3
[ 180FA (600W,750W) 80 size
3511 Lt
o8 )
080 © AR
s 3 8
s 1 Y

¢

)

¢70h740.030
($34)

B
1 \E L
(FAIW—) ‘
- :my (I ﬁ (80.4)
4-46.6 5
(27.6) PCD 90

30050
Lz
300%50

LER~Ti& L:Variable dimension table

EMES  Output 600W 750W
i) 3 Model | TS4613 | TS4614
L (mm) L(mm) 136.3 145.3

41@@;]6



D SHEE (8510 /TL—+1) Set list according to out put

(1100 (1.0kW,1.5kW,2.0kW) 100 size

(B4 2 mm)
(unit : mm)
(LE) |
1100 4- 4 9BE R T T I
] Perﬁ)rafd (LD) ?eyﬁlgé ‘ *—friB
PCD115+02%8 Key
Divied equally % 1R
S Nameplate ‘
3 A R EBSHAR
AR (S D ; — - CAUTION Nameplate
og i3 % -
L LT ] % >
= ——
AEE
A +0.1
o) = %32
7117
(¢133) C+t LE1
FIRH A . £F Length (FL—%4& Without brake) | £ Length (FL—%f% With brake)
S 20 et L LD LE L LD LE G @a ] ©
1.0kW TS4813 158 70.7 139 190 99.7 171
1.5kW TS4815 176 88.7 157 208 117.7 189 ¢ 22h6(0,-0.013) | (424) | 40
2.0kW TS4817 194 106.7 175 226 135.7 207
(11304 (0.8kW,1.1kW,1.6kW,2.1kW) 130 size
(LE) ‘
130 4- ¢ O LD) *—& |
Perforated Key 1 B
PCD115+02%8 Key
Divied equally $% IR
/'?? AN —IL Nameplate
‘o_u ) Qil seal
z| (& c \ — \ S RS
§ ﬁ< A 4 N CAUTION Nameplate
ﬁ o<|3' :_?;& & 2
D) =1 —=-
= |c1 -
@ e 32i0.1
+1 415 +2
($164) e % =
FEA&H A . £R Length (FL—*£ Without brake) | £& Length (FL-—* 13 With brake)
iy 720 et L LD LE L LD LE @i wa e
0.8kW TS4831 128 (45.5) (109) 166 (79.5) (147)
1.1kW TS4832 138 (55.5) (119) 176 (89.5) (157) i
1.6kW | TS4833 | 143 | (60.5) | (124) 181 | (945) | (162) | #2216(0-0.013) [(424) 40
2.1kW TS4844 153 (70.5) (134) 191 (104.5) (172)

17 amngaus,



B B=hP Itk  Specifications (Servo Amplifier)
HARLER Basic specification

9 ¥ # F S Outer frame number 1 Frame1 #2 Frame2 |#¥:3 Frame3|#2 Frame2|#3 Frame3
ERE— 2 EREH Applcable motor output | 30W | 50W [ 100W | 100W | 200W [ 400w [ 200W [ 400W | 600W [ 750W | 1.0kW | 1.5kW | 2.0kW | 0.8kW [ 1.1kW | 1.6kW [ 2.1kW
$% R 3 7~ % X Indicated model number | TYA300|TYA500(TYA101|TYB101{TYB201[TYB401|TYC201|TYC401|TYC601/TYC751TYD102[TYD152[TYD202TYE801|TYE112|TYE162[TYE212

=) £ Mass 1.0(kg) 1.5(kg) 2.5(kg) 1.5(kg) 2.5(kg)
2| = /18 ¥ Phase B4R Single-phase =#8,/548 | =4 3-phase
§ Main power E £ Voltage | AC200~230[V]-10[%)~+10[%] (%43ks At single-phase « -5[%)~+10[%]) /248230[V]ig, E—4HA7T50W)AT £ &1 E T, Motor output 750(W) becomes a single phase 230V as follows.
ag; supply B ER Frequency | 50/60(Hz)
Cla m 5 B ’Fj ¥ Phase | B 48 Single-phase
iz | Control power |%& [E Voltage | AC200~230[V] -15[%]~+10[%)]
e | supply FEIE ¥R Frequency | 50/60(Hz)
# M A X Control system IGBT PWMIE 3 EREp Sinusoidal PWM drive
7 1 — F /Ny U Feedback A )ABI17EY hIO—4 17-bit Incremental encoder
DY —FA >, Q+A—IN— b I, @-F—IN— b IV, @FEFEILE. OPEE, ©7—F %
. . ORERBEFCER . ORFEIREFERIR2, QFIEE— FEE, OABEEERBH#. OF77—-LUty b
¥=7 /Z.A-b (CONT1~5) ZhoDEREE & — 4 > X ANSICONTA~5IZE V) 24T TERARIEE (1) (1) Servo ON, (2) +over-travel, (3) -over-travel, (4) emergency stop,
Sequence input (5) P-action, (6) free run command, (7) anti-resonant frequency selection 1,(8) anti-resonant frequency selection 2, (9) control mode switching, (10) external
regenerative resistor overheat, (11) alarm reset These functions can be assigned to sequence inputs CONT1 to CONT5 and used. (*1)
QY —FL 71, QENBADTT. @Y —K7 7 — LigtHatkm. @Y —K7 75— LizhibiER. OFEHIEHN

®F —/N— b IV OFFEELEEH. OFELA. @EE‘tD OEFHBREH. DTL—F213>7
IS DHEEEE > — 4 > AHHOUTT~4IZEV) 2T THEFTIEE (1) Servo ready, (2) positioning complete, (3) servo alarm detection a-contact
(4) servo alarm detection b-contact, (5) dynamic braking control,(6) over-travel detectlon, (7) emergency stop detection, (8) deviation zero, (9) speed zero,
(10) current limit detection, (11) brake timing These functions can be assigned to sequence outputs OUT1 to OUT4 and used.
I o—4E2 |8 B % F | /VAENMHRE 16~32768[pulse/rev]
A B H B Dividing setting | Pulse output setting 16 to 32768 (pulse / rev)
Encodersignal |5 & % #& | OF1 > K74 N\—HA A B Zi# @+-7>aL74HN ZiA
dividing output Signal form (1) Line driver output A-phase, B-phase, and Z-phase, (2) open collector output Z-phase
ESAER7FOJEEHES (Mikh, Fikh) X2HH
T - 4 & A DEERES. QFEERE. @ ML 7HES. OUERE. ONBRELA. © /Y IESEEHR

- ZNODHEEEE T ZHAIMONI ~21CEY) YT CERABE HABER Ty — IV A7ty M INT A —ZIZTHERTEE Analog voltage output
Monitor output for signal measurement (alternating, pulsating) X 2 (1) Speed command, (2) speed return, (3) torque command, (4) positional deviation, (5) positional deviation expansion,
(6) pulse command frequency These functions can be assigned to monitor outputs MON1 and MON2 and used, and the output voltage scale and offset can be set by setting parameters

2 =4 > ZHH (OUT1~4)
Sequence output

" B AES /NI ZEE | JIVZEREE (BK) BSAN 1[MHzZ) (E8). 200(kHz] (F—7>3L 7 %), SEAHH 500(kHz] (ZE&h)
S | 5 | Max. command pulse frequency | Pulse frequency (max.) command input 1 [MHz] (differential), 200 [kHz] (open collector), dividing output 500 [kHz] (differential)
C = /= = N
2IEIAA NN ZESWE MDRS-422 54 > RZAINMER. @F —T>aL 7 2EBD2ARICHIC
5 | © | Input pulse signal form Compatible with two systems: (1) RS-422 line driver signals and (2) open collector signals
C
SISIA A 1t 1 2 B E OES/VI/ESES. QE&E/ LR/ HER/OLR . B0 EE2AE S N3HR» 5 RIRA4E
218 | Input pulse type Selectable from (1) command pulse/command sign, (2) forward operation/reverse operation pulse, and (3) two 90° phase-different signals
S -
Q. A ¢ RSNV ZRIE « (1~32767, RER] #2728
£ W % /N ) Xt IE /LR CEoEmand pulseac(orrecnon : _ENBESET D BBV RHE o & 4R RET. WIS A BN AR
@ i Command pulse X 165 /5)L RTBEE B (1~32767) Four types of command pulse correctlon a can be set, and constant
5 & | Command pulse correction Rl : Position pulse Lo .
2|E Command pulse correction switching operation is available.
o
s|™ @ B & @ A g | VES/SVAEE LSRRI, QES/UVIMIE «RR2, ORET VT OFH/ IV IRIE
== Positiio_n control input ZhbDKEEE > — 4 > X AFICONT1~5(ZEV) 2 TTERTRIAE (3%1) (1) Command pulse correction « selection 1, (2) command pulse
correction & selection 2, (3) deviation clear, (4) command pulse disabled These functions can be assigned to sequence inputs CONT1 to CONT5 and used. (*1)
ﬁ!lﬂ TRFEHIfEIEEE  Speed control range | 1 & 5000
Rls L o .| 0~10[s]/2000[r/min]. AR & iRRRSE & EAIICERTE RIRE . DR, (BORRERE € 2 h T hABMERE AIRE . STHNIRURAIAE
H|Z| M . ® B ,Fﬁﬁ & | 0to 10 [s)/2000 [r/min], acceleration and deceleration times can be set separately, two acceleratlon tlmes and deceleration
| 8| Acceleration/deceleration time setting | times can be set, S-curve acceleration/deceleration is possible.
O
WIS 2EE S A H| PHATEEESICLBEEHM. F10VAH, BEMEREDNR T —Ib. T Tty MINT X —2ICTHERARE
8 & | External speed command input Speed control by analog voltage commands, =10 V input, the voltage-speed scale and offset can be set by setting parameters.
PIEBREEXTE Internal speed sefting | PAEB/NT X — & (C3HEFEDRE % 5XTERIRE  Three speeds can be set by setting internal parameters.
= OSEREBR . QSBREBR2, O, Diidn, GIHRFRNER
W E OE & @M A H| ThHS5OHEEE Y~ > X AHCONTI~5EICE ) LT TEMRTAE (%1) (1) Multi-speed selection 1, (2) multi-speed selection 2,
# | Speed control input (8) forward operation, (4) reverse operation, (5) acceleration/deceleration time selection These functions can be assigned to sequence
inputs CONT1 to CONT5 and used. (*1)
g2 4B ML TS AN TIAVEEESICES MLIHE, £10VAD, BEM M IO T =il £ 71y bNT A = 2ICTRIERIEE
5| External torque command input | Speed control by analog voltage commands, £10 V input, the voltage-torque scale and offset can be set by setting parameters.
SE R L s s @ A H| OE&R Qi ChoOMEEE S —4 > XANCONTI~GICEN) 4T CREMAEE (1)
+2| Torque control input (1) Forward operation and (2) reverse operation can be assigned to sequence inputs CONT1 to CONT5 and used. (*1)
] & il gy | ERFEEEAOBEGIE. BT 5T TR
Regenerative branking Regenerative braking to DC intermediate circuit, the regenerative resistor can be externally installed.
f ] i B | U075 THRE. BUREIM. S v FTANE A —U—Fa—=1F TL—REAILTHALE
Additional functions Zero clamp function, vibration suppressing control, notch filter, easy tuning, brake timing output, etc.
* # Protection MBEF(OCI,0C2). WB@EE(0S). BEE(Hv), IT>I1—4RE(EY). FHERRECH. XxTY-—EE(E). BEMY 108 (H2)
I>O-4&ER%(EC). CONTEH(Cnt). BEF(OL). FEEE(Lv). EAEEKMBE(HT). REF —/V(OF). 7> 7@E(AH)
Overcurrent (OC1, OC2), overspeed (OS), overvoltage (Hv), encoder error (Et), control power error (Ct), memory error (dE), regenerative
transistor overheat (rH2), encoder communication error (EC), CONT duplication (Cnt), overload (OL), insufficient voltage (LV), regenerative
resistor overheat (rH1), excessive deviation (OF), amplifier overheat (AH)
el _. - o . BA. Z51000mUT B, BRMESX. EFAXEZ I L FUNRRXIISE | Pollution Degree=2. Over Voltage Category=1II
ﬂmi% lﬁz tallati o~ | E BT\ For indoor use at max. altitude of 1,000 m or below. The installation place shall be free from dust, corrosive gas, or direct sunlight.
@ 8 St iaronipiace To meet European standards: Pollution degree = 2, overvoltage category I
E% B E /8 E Temperature/Humidly| -10['C]~55[C]/ 10~90[%RH] (iFBEZ 2 &) -10 ["C] to 55 ['C]/10 to 90 [%RH] (without condensation)
== | HRED,THEER Vioeion Shock resisince| 4.9[m/s%] / 19.6[m/s’]
3 5 A & standerds UL/cUL(UL508c)##L, CEv—% 27 ((RBEFEHENS0178) %4  Conforming to UL/cUL (UL508c) and CE Mark (low voltage directive EN50178)

1D EEONIC TR L A2VEREIE, BIRL X CHEAT 2 ENFRETT (4H8REE TEMBONES & L T/YT X — 2 ICERTERTAE
*1: Functions you want to keep ON at all times can be used without wiring (up to four functions can be set by setting parameters as normally ON signals).
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|/ OfE5{1HE I/0_signal specifications

#% F % # Terminal name i S Code 1T 1% Specifications

CA. *CA INLRFIFEE OES/NIVZ /IBSHE QESE/NVVX HEE/NLR 3907 (HEE2(ES ZDF
N L Z 5 A B CB\ “CB K HINTA—2T#EIR  Pulse train form  Selectable from (1) command pulse/command code,
Pulse train input A (2) forward operation pulse/reverse operation pulse,and (3) two 90° phase-different signals.

PPI F—=72 AL T2 AN DERENE R A F1(DC+24V) Drive power supply input during open collector input (+24 V DC)

FFA. *FFA EBHA. 90" fEE(ESH A Differential output, two 90° phase-different signal output
5 B H:'. # | FFB. *FFB IV ZHHEERE 16~32768[pulse/rev] Set output pulses: 16 to 32768 [pulse/rev]
Frequency dividing output FFZ. *FFZ EEIHN 1[pulse/rev] Differential output 1 [pulse/rev]

FzZ. M5 F—=7>aL 7 2HH 1[pulse/rev] Open collector output 1 [pulse/rev]
7 +F 0O g A A Vref REHIE, L MVIHIEOTFOTESAN 10V (A1 E—4 2> 220kQ)
Analog input Speed control and torque control analog command input =10 V (input impedance: 20k Q)
-4 L REEHEEEAN | P24 2=/ Z{EEHADC+24VER & 548D 5 A 51 +24 V DC for sequence signals is input from outside.
Power input for sequence signals M24 300MADEREREHNHE 300 mA power is required as an external power supply.

B FEM24IHEHEL TV BREION. FIAIL TV BRIOFF  DC+24V,/10mA (1md74) /XTA—SDFRTE
CONT1~CONT5 | (kW EHEBEICEN) Y TRIBE Each terminal is ON when connected to M24, and OFF when disconnected.
+24 V DC/10 mA (per point). The terminals can be assigned to each function by setting parameters.

S -4 L Z2ANES
Sequence input signals

ONARE. [M24]3% FIC#E#% DC30V,/50mA (BRK) /¥TX—SDFREICLN)EHEREICEN) L TRTHE

o= A ) o RE OuUT1~0UT4 ON while connected to the M24 terminal. 30 V DC/50 mA (max.). The terminals can be assigned
Sequence output signal . h

to each function by setting parameters.

ESRAERATFOVEELN [kt Fikh) ORERS. QRERE. QMV7ES. OERE.
EZSHMAT. EZ2HA2 | MONT. MON2 O ERELK. ©/ IV RIESEEBOH L) /NTA—5TER Analog voltage output for signal
Monitor output1, monitor output 2 A measurement (alternating, pulsating) Selectable from (1) speed command, (2) speed return, (3) torque

command, (4) positional deviation, (5) positional deviation expansion, and (6) pulse command frequency.

B{EAE  Communication specifications

i) B Item 1T 1% Specifications
1>2—Tx4X Interface RS-485 2K — k Two RS-485 ports

R H# 7 X Synchronization system | 4= F4A Start-stop synchronization
= % A X Transmission system| 448208 Four-wire type duplex

f= ¥ & E Baudrate 9600, 19200, 38400 [bps]

B K B % B Max. number of axes| 318 31 axes
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B Y=iK7 Y O iER

Frame 1
ERREERE| EHET—42H7 2Rk o~ X
Rated speed | Applicable motor output Indicated model number
30(W) TYA300D3-VVT2
50(W) TYA500D3-VVT2
3000[min"] 100(W) TYA101D3-VVT2/TYB101D3-VVT2
200(W) TYB201D3-VVT2/TYC201D3-VVT2
400(W) TYB401D3-VVT2/TYC401D3-VVT2
(B : mm)
(1 s ; (Unit : mm)
\ \
\ \
@ Eﬂ?ﬁ;ﬁﬁ‘
T nstallation
I Y
\

160

E8 :1.0[kgl

Mass : 1.0(kg]
</

External Dimensions[Servo Amplifier]

e Frame 2 0
ERBERRE| BEHE—2HD 2 Xk & X
Rated speed | Applicable motor output Indicated model number
600(W) TYC601D3-VVT2
750(W) TYC751D3-VVT2
3000[min"] 800(W) TYE801D3-VVT2
1.0(kW) TYD102D3-VVT2
1.1(kW) TYE112D3-YYT2
(B : mm)
(Unit : mm)
)
R - AR
g | \rl1ns|tal\ation\ —— \ u
3 ole size H
: ‘ HARRRARRY
4-m4!
0T 36 |44+05)[(5)
.
3
-y
E8 :1.5[kg]
Mass : 1.5[kg]
</

Frame 3
EREERE| EHE-—42HD 2 M xR X
Rated speed | Applicable motor output Indicated model number
1.5(kW) TYD152D3-VVT2
3000[min"] 1.6(kW) TYE162D3-VVT2
2.0(kW) TYD202D3-VVT2
2.1(kw) TYE212D3-VVT2
©: = (B © mm)
\ \ (Unit : mm)
\
2 AT
d Installation
2 hole size|| [ | | BegB8B88EBRRERA8A8raeeseed
| | <1
\

=HHEE

B8 :25[kg]

Mass : 2.5[kg] J

S
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BT —TJIIL{EER  Specifications(Cables)

miRT—2)

e B,
MABEERT N B Yt NG T T 1-178128-3(AMP)
(3-VD2-4 BT 1 -7 40Ky br—T0 BRER BT T Ut - A28 7 b :1-175218-5(AMP)
(654100990N40)
(L1) (5R) \
L2)(A) ]g E'\.; = . B
— g QBRI —TIV  Power cable for power supply wiring
M= oo | e L] o] o Lo - | (B1 FR23dISHARA  For Frame18&2 Singl-phase)
EE Tl ® R |r-TEm) SR =EDES
Model Length Connector type (Driver side)
o = = Ut/ 9L 7:1-178289-3 (AMP)
EU3240N30 | 3000 3247k 11-175218-5 (AMP)
For source For S.amp
(&Em] [ —%K7> 7]
M4FEEHTF Yt NG LT 1 1-178128-3(AMP)
(4-VD2-4) BT 2 -7 40Ky br—Tn MRARE BIEF 2 — T Ut s 32827 b 1-175218-5(AMP)
(654100990N40)
U (L) () - \
v (L2)(8) - R S ——— *H—* SV I N
wenm G5 s ] OBIRT—TIV  Power cable for power supply wiring
o @) = Los | e || e |os) — (#234/6=4F For Frame2 3-phase)
E “”“’ B |r—TLEm) RS/ VBIAR T SRR
‘ Model Length Connector type (Driver side)
200 =10 L %100 200 *10
Yt N3 75:1-178289-3 (AMP)
EUS241 N30 | 3000 | ). 005k 11.175218.5 (AMP)
For source For S.amp
(] [4— 1‘7’/7’1IJ]
M4FEEHEF 100 +10 MaFEMS ST
(4-VD2-4) WAEF2—T  apafs br-Tn  HRARE MUEFa—T ’—“ (3-VD2-4)
(654100990N40)
U (L1) () - \ e )
v a2 @) - e T =0 ower cable for power su wirin
T =0 QOBRI—II p ble for p pply wiring
W (L3) (B) - 8 | ~—9 (#3;‘:"”5 For Frame3)
FG (i) - | (15)] (20) E 10 (20) (15) N N N
werssr {5 50 \r=J (m) NA AT =
o Model Length Terminal type (Driver side)
o
EU3242 N30 | 3000 |E#&#F VD24
t“J'U‘—FHb‘—j}I; ®teyY—EHy—TIL Cable for encoder
(1,82 /I\EE—% 17bitINCATIT)
(For frame 1&2, For small motor/17-bit INC)
vl 1K i =X =7 IVE (nm) RHEERAIDR 728K
Je S e 22 paemes Model Length LC| Connector type(Sensor side)
B o 3 A2 _ EU3252 N10 | 1000
L — = N } EU3252 N20 | 2000
@ R S ——8F+ EU3252 N30 3000 | Yt/\IP7i1-1318118-6 (AMP)
(15)] (20) |LL |10 (15) = EU3252 N50 5000 Jt-a47b :1318108-1 (AMP)
= L EU3252 N80 8000
EU3252 N100| 10000
@tvU—HI—7I Cable for encoder
(B2, 3 AFSE—2 170itINCITIE)
(For frame 2&3, For large motor/17-bit INC)
b aoi06m20 205 Lol i v 12 3 (1) e mE Sy Pt
&) roTnr3T VL 05200008 0 Model Length LC | Connector type(Sensor side)
| - /WsosmzA(JAE) /%ﬁ?:ﬁgﬁ;;;” é FART ST 2 — 7 _ EU3262 N10 1000
1 I R ] 1 EU3262 N20 | 2000
B %Y* o EU3262 N30 3000 MS3106B20-29S(JAE)
- e EU3262 N50 5000 | MS3057-12A(r—7No5>7)
EU3262 N80 | 8000
EU3262 N100| 10000

V=V ARARIY

1

@ 1 ®

@Y—HVARIRIH  Cnnector for sequence

iz K S Lt
Model Connector type
72%:10126-3000VE
Sl > T)1:10326-52A0-008
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BHRT -

@& rhEYs—JIU  Power cable for motor
(B, 82 IMGE—23HIT)
)[}—%1;117 . . ‘F;%:’:W’mwm (For frame1 &2, For small motor)
Jeraarn, B T T TR 72 I U] 3 (1) E—2lInx78HK
/ \ Model Length LA| Connector type (Motor side)
= = B % EU3250 N10 | 1000
(15)|_(20) W o] 20) ('S'X EU3250 N20 2000
. st IEU3250 N30 3000 | Vt/\IPL4:178289-3 (AMP)
EU3250 N50 | 5000 | Ut+2>2%7h :175217-2 (AMP)
e o | EU3250 N80 | 8000
EU3250 N100| 10000
@#AHRAY—T IV Power cable for motor
35 +5 L +100 35 =5 (ﬂ’hﬂz /J‘ﬁg{—9\7|/—5ﬂ¢5(\1'175)
For o [— amfﬂ; . Frsam (For frame1 &2, For small motor with brake)
[ . w17 gz 10 S e % % |r—7vEm) T—2flax 74
21707 Model Length LB| Connector type (Motor side)
— - §7::i % EU3251 N10 | 1000
e B S o F . [EUS251N20 [ 2000 o
(969050007N00) wmhio——i 5 EK((VE.I)’Z,A) EU3251 N30 3000 Yt /\9%7:178289-3 (AMP)
’’’’’ s ,@Ef, EU3251 N50 5000 | Yte3r&Uk 1175217-2(AMP)
wien] wissss  [EU3P51 N8O | 8000
Bacae™ JEU3251 N100| 10000
@& rhBEY—JIU Power cable for motor
o . (#2883 AFE—% For frame2 &3, For Large motor)
e N ) | e | R R pUMEm) E-sEERISRR
o G by T WRSE WREaCT Model Length LB| Connector type (Motor side)
\, ] EU3260 N10 | 1000
T e L . % EU3260 N20 | 2000
e Wil - EU3260 N30 | 3000 | MS3106B20-18S(JAE)
sz N\ QVD“) EU3260 N50 5000 | MS3057-12A(JAE) (-7 1V)7.7)
. e i EU3260 N80 8000
EU3260 N100| 10000

For motor
[£—24]

(VD2-4)

@#HRT—
| s (283 AT TL—FHIT)

) Power cable for motor

(For frame2 &3, For Large motor with brake)

MS3106B20-18S —-TNIT F=#7> T ForS.am
(JAK MsaE AREN SOy - BRAEE AEFi-T [ ng;;{u%:zﬁiﬁmf i KX r=J IR (nm) E—2AIaRI 2K
T \ eomonemam Z Model Length LB| Connector type (Motor side)
E% ’’’’’ | %:\% % EU3261 N10 1000
T (e eisxe7ssrr—on |W]io] @) | (s) EU3261 N20 2000
e =5 EU3261 N30 | 3000 | MS3106B20-18S(JAE)
= EU3261 N50 | 5000 | MS3057-12A(JAE)(7-71957)
\ L w2 ) wezenr  |EU3261 N8O | 8000
- 8" [EUS261 N100| 10000
o oo QEINRAT— JJL  Power cable for motor
USR0S, | eeThn T , i = weewsr (P23 ABIE—23IS  For frame3, For large motor)
X o \ 450Ky =T BHRER BREFa-T - - S 5
A @ (654100990N40) ﬁ? it 0__7)1/5 (mm> %—91&“:*7&ﬁ2ﬂ
% ,,,,,,,,,, T —39 Model Length LB| Connector type (Motor side)
) D o] ) | ) o EU3270 N10 | 1000
o wezisr | EU3270 N20 | 2000
5 EU3270 N30 3000 | MS3106B20-18S(JAE)
e 200 =0 EU3270 N50 5000 | MS3057-12A(JAE) (7-7N9727)
EU3270 N80 8000
EU3270 N100| 10000
" s @& —7IL  Power cable for motor

For motor
[E-4)
MS3106B20-185

r=Inos>7

MS3057-1 quJAx

480Ky -7 BRERR BREF1-T

(654100990N40)

10] (

For S.amp
[4—£7> 7]
MAFERBRT

(3-VD2-4)

_—
\ MIFERRT

(2-VD1.25-4)

[Fv—xBEER]
For BK source

pzess (3 ABE—2TL—FF3I0)

(For frame3, For large motor with brake)

KX |77E([m) E—2lIm%72HR

Model Length LB| Connector type (Motor side)
EU3271 N10 1000
EU3271 N20 2000
EU3271 N30 3000 MS3106B20-18S(JAE)
EU3271 N50 5000 | MS3057-12A(JAE) (4-7L9727)
EU3271 N80 8000
EU3271 N100| 10000
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BRsatt

AR2ICETZTER

SEJIBERETHERA S
TAMAGAWA TRADING CO.,LTD.
X # T395-8515 REFEMHMAAK1879

O L < ZARIZBMVN2< 728 THFORINCS [%4:
O ZRIE] & K< BatAL E &N,

WREAREEARE (R5m : i8R - RHFR - LR - B UK BE DR
cE ¥ T395-8520 REFRAREMEE1020 TEL(0265)56-5421  FAX(0265) 56-5426 HH

- LRI E R
- NEFEEM
- R ERAR

T338-0001 HER SV FHHRRX EEE3T H8HESS /\IEEILBF
T191-0011 HF#REF HEAR2-151 £ hFILT U~ EIL2F
T252-0804 #E|IIBERMMEA27-9 71 2 EILB025E

TEL (048) 851-4560
TEL (042) 581-9961
TEL (0466) 41-1830

FAX (048) 851-4580
FAX(042) 581-9963
FAX(0466) 41-1831

B OMAPREIRIR I G — L LE§. 22 L, BHFHRO
HOEF 73 R B EOIE T aBRE £ 50 ks, mBPRAFO
7= DX RAEIHIRGE S Th > TE, Hethidingz € > ¢

WFEEAEEARE (Gahs SR - K28 - SHE - BHEE UHE)
- ERN-LREERN T 486-0916 BHBEBHM/\KEST B10EH TEL (0568) 35-3533
cHREBEER  T444-0834 BHEMBTEAIRTF210 71 /N1 XELT 1 > 73035%F TEL(0564) 71-2550
cdLBEE AR T920-0036 AJIRERTHTHE7ESSS 4 > Hits01 5E TEL (076) 263-3731
cKBREER T532-0011 KBRiE/IXEHREST B6E245 KUEZEL L 4015 TEL (06) 6307-5570
-EEEEM T812-0012 EFAREMNIESXILEET12-25 X J > MI306 5= TEL (092) 437-5566
W E R AR (M - 5 - PhARER R Ok

[RVA O 3 T 3 ST N N 12 ! RO g 8 S
F#§ (MTBF) 134630 TRV EDTH D £97% Tl X 15
137 (0) TEH D FHADT, Bt BRO AR FTELS
NG F 71T OB A EIE ST, Sl 720 % &
DREREPUED Y 25 £ %7213/ B LRSI CHIAA NS
ZEAEEPNZLET.

FAX (0568) 35-3534
FAX(0564) 71-2551
FAX(076) 263-3732
FAX (06) 6307-3670
FAX(092) 437-5533

cE® ¥ T395-8515 REFRARETAK1879 TEL(0265)21-1814  FAX(0265)21-1876
CHREERM T144-0054 RRHBABXHHEEIT B19FS TEL(03)3731-2131  FAX(03)3738-3134
- MER/IIEHA T252-0804 #E/IIRBORMIMAA2-7-9 71U 2 EIL3025F TEL(0466)41-1830  FAX(0466) 41-1831 BEAH 205 0BBEVEbEIETREASEOLET, BROTE

- BEEBEER T486-0016 FHMEFBDHH/\KEST B10%EH

c KBRE M T532-0011 ARME/IXKEFEST B6%E245 AFUREKEL IV 4015
MOverseas Sales Department

SALES OFFICE : 1020, KEGA, IIDA, NAGANO PREF, 395-8520. JAPAN
BEEsHEE

- FLk L a— T395-8520 REFRREAMEL1020

Y E )l B i & X &

TEL (0568) 35-3453
TEL (06) 6307-5580

FAX(0568) 35-3534
FAX(06) 6307-3670

Xt EUEERFEEHEOEERE THHVEEEE
[
- B BEVEDEIE, FTRASHVEDEEEL,
CRREERY-T v T TR
B TEL(0265)56-5424
FAX(0265)56-5427

PHONE : 0265-56-5423 FAX : 0265-56-5427

TEL (0265) 56-5421,5422  FAX(0265) 56-5426

e

WA SB1 BHERT T395-8515 REEMRATAIKI879 TEL (0265) 21-1800{ft) FAX(0265)21-1861f)
W5 2 F ¥ P 7395-8520 REEMRANTER1020 TEL(0265)56-5411  FAX(0265)56-5412
WE 3 F ¥ FT 73993303 REFETHEIMBRIIETABE3174-22 TEL (0265)34-7811  FAX(0265) 34-7812
W\ F ¥ ¥ P T0392245 ERENFAL 1 > & —TEHAM1 THIE47S TEL(0178) 21-2611  FAX(0178)21-2615
& H T 35 T030-0811 HFIE=FEREREI A FiAEHMEFEIABFIL-1 TEL(0178) 60-1050  FAX(0178)60-1155
MR T B B A T144-0054 RRHMABRKIHEEIT B19%9S TE (03) 3738-3133  FAX(03)3738-3175

A aa 2SR E AT T EL LIZAET 2L 2B D ETOTH TR 2Z2E 0,
T12-1643 2,000 &5, #IREI. 064-11H20H.

'06.11

KA & a7 ORINEIZ20064-8HBIHED & D TT,

@1 %—2y hR—L~R—  hitp://www.tamagawa-seiki.co.jp



