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Brushless resolvers based on a novel automatic winding method

®

Obtained Japan Patent, US Patent and European Patent
®

Design Registration certified
®

Trademark Registration certified
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Through self-developed automatic winding
technology, we have been mass-producing
quality Smartsyn at low cost.
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Smart Coder®
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Resolver to Digital (R/D) Converter
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Smartsyn

Smartsyn i35kt i it o KO FERE
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» Smartsyn #%HLEL 72,

Smartsyn is a brushless resolver based on an
innovative winding method (National/Foreign
Patent registered) our sophisticated design
and production engineering developed.

The traditional winding has been performed
only by hand but our new method has enabled
automatic winding by machine, thus realizing
high productivity, low cost, high reliability, and
excellent electrical properties.

Smartsyn 3l %
BRI HAIT AN 23T
Smartsyn is an angle sensor that

converts rotational angles into

electric signals.

ADIRITDS . R DIGIERE o

From manual control to highly
precise mechanical control

WEVEEEE  Wide temperature range
@i AR HIPH — 55C~+ 155C
Operating temperature range: -55 ~+ 155C
BEHh-MREM  Superior environment resistance
@1RHE) /196m/s220G110Hz ~ 500Hz 3 #ili £ 2h (KERH)
Vibration: 196m/s20G} at 10Hz ~ 500Hz, for 2 hours to
each of three axes.
O7F% /981m/s*{100G}6ms 6 #ili £ 3 @ F 18 M
Shock: 981m/s3{100G} for 6ms, 3 times to each of 6 axes,
18 times in total
@ 90%RH LI E / i+ 60CIZT
Humidity: 90% RH or above at 60°C
B=EEERFIRE  High speed rotation
@® 10,000min ! {rpm} (08 #¥iZ 40,000min ~'{rpm})
10,000min"{rpm} (Size 08: 40,000min"'{rpm})

1  omagaug

B=EEEM  High reliability
HEARMZE- 2 LFHEUHETHD. TANBETHIHEK
Wk E D78, EEENERICES LoTnET,
Extremely long life and high reliability are assured by the
structure of mechanical parts and automated coil
incorporation.

Wi B E  Absolute position detection

BEIEBEED FBE (/ 4 XIZH8VY) Long-distance transmission
Robustness against noise enables long-distance
transmission

WO /N7 M E#AADPFIRE  Capable of compact incorporation
EL A v a4 TE[RT S22k, AR EEIE
WICHT5ZEMnTE, a3 PRENIRE T,
The use of built-in types of Smartsyn minimizes housings of
motors. Best suited for compact design

BMO—23X b Lowcost



BORy FOFE. REFEOEEREESS SUHREIC ESRYURSKRE B EEMXEDETUER T
For driving robot wrists and body Detection of winding length Detection of traveling postion of
WO — L ERERE automatic carrier
Detection of roll interval
ERRT L
. Winding drum
ACH—KRE—%
~"AC servo motor % Smartsn R%D”x"%ﬁ%’é
Smartssn oo converter
s Smartssn .
Y - 'T“ .
. J \ @mmﬂ-
Smartsyn . ‘ ~ -
/'/ Carrier
A
Control panel

HIEES

T (L—EAIES)
Control signal
(Relay contact signal)

BEE |

bﬂ ) @gmﬂ-

A Y
R/DZE#ags
R/D converter

ORI 5iE (EIVN 2 51T) BT (:PU18A-SS)
Mounting method (Bu”t-in type) Attaching plate (Model : PU18A-SS)
I$hES
== Spring washer
TG Motor \ RN
i S bolt
Bearing crew or Smartsun
T4 3 S
Motor shaft |
HIN—
.~ C
N\ over
jdlﬁl FTE TRV
% Screw or bolt
i " iFhES
H H | MH | ) j Spring washer #
FES
A Plain washer

MU ESEEERLTICHTIMEEESR (Fl:0y 7 21h648, RU—KF1373B)
DHTEBTIHEOHVET Ee R VREEBREHBTIHEOHIET,
Fixable by anaerobic adhesive only (e.g. Loctite 648, Three Bond 1373B, etc.)
without screws and washers. Combined usage of screws and adhesive is also allowable.

@ HTHEE Mounting accuracy
YL b A Va4 T THEREE 2 T 7 5354, Smartsyn (L VL, y)
DR OMREDN IR TE RN I L RH D T,
To maximize the performance of Smartsyn, take care to achieve the following
accuracies in mounting Smartsyn.
@il : T— 2N ¢ 0.05mm LLF (08 #ITid ¢ 0.03mm LLF)
Axial runout: Runout of the motor shaft must be ¢ 0.05mm or less. (Size 08: ¢
0.03mm or less)
ld Ol : & — £ x5 Smartsyn s — 2 HHBO FE 1
i R4 ¢ 0.05mm LI'F (08 B4 T ¢ 0.03mm LAT)
Coaxiality: The coaxiality of the case mounting surface of Smartsyn with the motor
shaft must be ¢ 0.05mm or less. (Size 08: ¢ 0.03mm or less)
@l - & — 23 5 Smarksyn 7 — 2 BB 1 I3
0.05mm LA F (08 £4Cid 0.03mm L F)
Perpendicularity: The perpendicularity of the case mounting support surface of
Smartsyn to the motor shaft must be 0.05mm or less. (Size 08: 0.03mm or less)
@l IFETAREIE : 27 — 4 L u— 2 ORI
+ 0.25mm B
Axial travel: The relative dislocation in the axial direction between the rotor and
stator of Smartsyn must be within = 0.25mm.

Jamugaug, 2



Tt #

#4X  Size 08 10 15 21 34

X Model TS2605N1E64 |TS2610N171E64| TS2620N21E11 | TS2620N271E14|TS2640N321E64| TS2660N31E64
i fE
Type 1X-BRX
[ ik 181 O—4
Primary R1-R2 (Rmo”

==
A h g E AC7Vrms 10kHz | AC7Vrms 10kHz | AC7Vrms10kHz |AC10Vrms 4.5kHz| AC7Vrms 10kHz | AC7Vrms 10kHz
I
nput voltage
E E K [K]
Transformation ratio [K] 0.5x5% 0.5 5% 0.5x5% 0.5 10% 0.5 5% 0.5 10%
% ’)f_‘o Eﬁ' %:I% ( *E E: ) 1 1 ! 1 1 1
Electrical error (Accuracy) + 10'Max + 10'Max + 10'Max + 10'Max + 10'Max + 10'Max
% B B K
Residual voltage 20mVrms Max | 20mVrms Max | 20mVrms Max | 20mVrms Max | 20mVrms Max
£ #® F 4h o o o o . o .
Phase shift + 10° Nom + 5° Nom 0° REF + 8° Nom + 1°Nom 0°£10
ApAE-52R o . , , .
input impedance ZRo 140 Q+ 20% 160 Q Nom 70+j100QNom | 90+j180QNom [100+j140Qx15%| 150 Q REF
‘ Zso — 160 Q Nom | 180 +j300 Q Nom | 220 +j350 Q Nom |140 +j270 Q£ 15% —
B E-4 2
Output impedance
Zss 120 Q* 20% 130 Q Nom | 175+j275QNom | 210+j300 Q Nom {120 +j240 Q%+ 15%| 860 Q REF

A B & X . - -
Allowable rotation speed 40,000min~"{rom| 10,000min~"{rom} 6,000min~"{rom}
B {F R & & e . [ (R,
Operating temperature range 55C~+ 155TC 55C~+150C|—55C~+ 155C
it 5 £ AC500Vrms 1min (4 &)
Dielectric strength 500V AC rms for one minute
o O’ . . .
Insulation resistance 100M Q Min 10M Q Min 100M Q Min
ﬁass = 0.03kg Nom | 0.04kg Nom | 0.065kg Max | 0.18kg Max | 0.28kg Nom 1.0kg Max
ﬁj]g’fj’ (ﬁﬁ%&ﬁﬁi) —9’]'7u [Es1-sz= K Er1-r2:CcOsO —|—9’f7° [Esw-ss= K ERi-r2:cos6
Output type (outpul vo\tage equaﬂon) type Es2-s4a=—K Er1-r2'sin 6 type Es2.sa= K ERi1-R2'sin 6

% Nom : 23%FnfE Nominal value
REF : &218 Reference value

Lamzgaug,
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Rotary transformer

Stator
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©
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SIZE 34 TS2660N31E64 =400 Mni
W % MTG. DIM. 522 V/ AWG 26
ATy —
2 e )| 6
i _ 3 E | 8
[e0)
[sp)
¢
Last 3 figures of S/N (C05) U
SH&mm 5|5
Dimension : mm
%MTG.DIM(Mounting Dimension)r — 20—~ QBB A S0

MTG.DIM (Mounting dimension) : Gap between a case and a rotor
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SU i TPrnciple

sSmartsyn (L) OJF I3 TE SR LI A LR T2, §0h

7=/ 9 I

B RLAT AN TOBLI A R > TOR T, ey te b e
G A2 22 T AR T I3 B . I 0 A8 D Y T B T 28 Y i
FashEd, ER1-R2 H i
ZOHATBIERENE k> TELY B720, L OBIEAFINGZ L1 Re— 7 =
DA B LN TELDIFTTF, Yellow/White Esesa| g
B REMIR1-R2AN A IEE n=E sinw tAHIT B2 E12&0 111 B B
S1-S3#H. S2-S4MIzF M Z MANE A AIZIEU7=Cos, SinDIE B 2E5M vellow - Blue
i‘g‘o (2\ 32%%0 Excitiﬁbéw Vﬁ:]st?;r;gg()Rotor) OutpﬂzllutjJ Velgrgé{iz_g_(zt)ator)
(ZO XS EFENFDOL I % BRXZAT LN ET )
HIS1-S3H#H., S2-S4HTHLNARE S TATEEINE T, Zha ®1 e
EEFEREFUET, Fig.1 Wiring Diagram
HOBE R MEOENZEDOE@QD2MEHAD LA T HDE
—a_()

The principle of Smartsyn (resolver) is almost the same as that of a transformer. But it differs in the point that its iron cores are
divided into a rotor section and a stator section.

When it is excited by AC voltage in the exciting winding (rotor), AC voltage is induced in the output winding (stator).

Because the output voltage varies responding to the rotational angle of the rotor, the angular position of the rotor can be
detected by sensing the output voltage.

Sine and cosine signals (voltage) proportional to the rotational angle # can be obtained at the phase S1-S3 and S2-S4 in the
output winding when the phase R1-R2 in the exciting winding is excited by the voltage of Eri-r2=E sin wt. (See Fig. 2 and Fig.
3) (A resolver used in this way is called BRX type.)

Signals obtained at the phase S1-S3 and S2-S4 are expressed by the following output equations. There are two types of
equations depending on the difference of polarity.

OHIES (+247) Output signal (+ type) @5 (=44 7) Output signal (-type)
Esiss=K Erire*cosf Esiss=K Erire*cosf
Es»ss0=K Egire*sinf Es;ss=—K Ergiresinf
AR BRI A AR A | e AR A AR AR R AN e
SR HE P 1R VHHFFE Exciting voltage G HEE! IELEIE AR P FE Exciting voltage
ATAVERRFRFRTHVAVEVRRRVIVRIAVRVAIAIVRTESRS AVHVESRERRRTAVAVEVRTRTAITRTRTATE R VRV
) I 11X 1 "l I 1 1Y \ "l I  § \ l\l § Ty A § Y ) I | S | 1 l\l T I 0 \ l\l T JUOAETY ‘\l ] FIAY-IY \
© ©
=2 =2
[l v n = — [ o A =i _
b A At S A P o o A N HHhEE LV A A S0 A po i o 1 e 1 N HhEE
5 & AR A AR AR A Ouiput voliage (8 & HEHEERASACE AR R AR Oout voltage
o Y VA A VM Estss  Ho P VA A AL Estss
}&m] 8 1 Ve =y }EHP g 1 L1 a1 vy
S S
> ] 1, A > N--IA =
AN AR HAOEE JA a0 & g A | S A w1 s V) HAHEE
A IR RS R R R IVANAS S AT AVAIN HAF/A A Output voltage WAVEREERERIERVAN VAEHAEHH R/ Output voltage
[aR VS |“ ||" "l | |/} |“ "'l Y ES2-S4 (SR |“ \/ "l Y |/ |“ "l R ES2-s4
0 90 180 270 360 0 90 180 270 360
m#zfao[°] E#fE0[0]
Shaft angle Shaft angle
X2 G- HAOBERE (21T DIEE) X3 Fhi- B AOEER (—21TDHE)
Fig.2 Characteristics of excitation/output voltage (In case of +type)  Fig.3 Characteristics of excitation/output voltage (In case of -type)
Erwre T (R1-R24H) E[V]: & EIEIRIE (Vor) w =2xf
Excitation voltage (Phase R1-R2) Excitation voltage amplitude (Vo) K
Esiss : HJ18E (S1-S34H) f[Hz] : Jiliig & e B Transformation ratio
Output voltage (Phase S1-S3) Excitation frequency +01° | ElEEA (LS —2BUSHHA S
Esose: 1T (S2-S44H) t[s]: B ATu—2CCWIrAl#REE)
Output voltage (Phase S2-S4) Time Shaft angle (when Rotor is rotating in CCW viewed

from mounting end of a resolver case.)

F7z, 0 —2fG5H (EIE) 2{LE TS0, M7 Y ZAEHOWTOET,

Zn&>iz SMArEsYN Mz MHIs G U BIEA B SN 2L, 0— 2 \DEFHEED 2D DOEE 5 ¥ 2z Ko TR ST
ESC

In addition, a rotary transformer is attached to transmit signals (voltage) to the rotor. Thus Smartsyn consists of two sections; a
sensing section to detect output voltage according to the shaft angle and a rotary transformer section for transmission of
signals to the rotor.
5  Zumygaus
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(F¥ME - F¥#) (Characteristic features)

@/ fEfE 10,12bit GEIRFE)
Resolution: 10 bit or 12 bit (Selectable)

@)% £ 2LSB(10bit). = 4LSB(12bit & ki)
Accuracy: & 2LSB (10 bit), == 4LSB (12 bit High accuracy)
EREGEGEYE 240,000min ! {rpm} (10bit)

High tracking speed: 240,000min"{rpm} (10 bit)

@U)EREHP] — 40 ~+ 125C
Operating temperature range: -40 ~ +125C

® (R/D ZH#ziR)
(R/D Converter)

SmartCoder iz Smarksyn (v VL) o7 F s hiiE5 470 2 L E 5104
$51C T.CPU FYLANMBANDA VAT 2 =2 LT . BRy b TIVLZE—
2HEOQAY =7 FIANSHIA SRS HHE T T,

Smartcoder is an IC to convert analog output signals of Smartsyn (resolver) into
digital position (angle) signals. It is widely used as an interface for CPU digital
processing, built in controllers and drivers of robots, brushless motors, etc.

AUB802N1 DATA} SYTILEA

Smartsyn St Smart Coder ScK | Serial output
o 2R
R/DE R INZLIVEA
<R/D Converter) [Dér}g;til_o;tput
Angle data
FoaHh
— Digital output
| (10/12bit)
IV A
INyTFTT Pulse output
Buffer amplifier t ABZ
5VDC AH uvw

5VDC Input

@ A7 — B HARD AL, R CTREH T &,
k&5 A B, HEE Il hse, (RO ER
MR (Z L, B AGERE A AV E =4 2 A )
PEOLNAENZEDRHNET,

WA () 2K T2 IS M4 57201213,
ANEHE : IAREDLE20%
AT - Rk DE5%
ZHREUTIMHH XD,
Use Smartsyn within the specified input voltage and
frequency, so that you can obtain the specified electrical
characteristics e.g. transformation ratio, electrical error,
input / output impedance, phase shift.
To avoid the deterioration in the accuracy, the allowable
values are as follows:
Input voltage: +20% of the specified value.
Input frequency: +5% of the specified value.

QLU KEL /A HHY 5 B IR RIS RO &
(VAT DB T =N TR § 2 2L Z FEAL L TL7E
T,

Fro AXENRRNEFITRSTLEIG AT EH 7V 71T
ZFBENL TR,

In case a noise source is in vicinity, or in case signal
transfer distance is long, twisted/shielded cables should
be used. In case a noise exists on the output signals,
they should be received by a differential amplifier.

@2V — b VD)—FE YA RMTER—IVREE  HEBERH

RSB I S HEL
TLEZEN A7 — v
DI FTEEIZ/AZH
FeD MEREE 205 7]
RV HDET,
Separate a lead or
an extension shielded cable of Smartsyn from a power
line so that noise may not generate on output voltage,
and it may not deteriorate Smartsyn.

@il Smartsyn fo MGl IkhisS

Brad AZERCEA R ELE 3 0T Smartsyn Mo 45
BRI, O 75 S KOHURE B & 2 <7230,

Mount Smartsyn as described in the “Mounting method
and accuracy” on page 2 so that communication errors
may not take place.

@1 I HI2H % & AP B A fedi L 7= B3, 2D )

BHEANE D, PEE AT T OT, 022
[ C R S CREFI<7ZE0,

In case Smartsyn is not connected to the same amount of
loads for each output of the two phases, the two output
voltages will get disproportionate and may affect the
accuracy. Therefore the loads of the two phases should
be the same.

@ X7 — VD) —FA YA AT DR — LFRE TR T 5

B Y USRI DIRGE R B (AN —F 4/ 30T 1) EZA7 =]
YOIV E = ALK S THRARA A U T IR E DR
WA KLU0, DNIVRHEE R A KNG AT EIE
DIRMEAILD L= T BT ENBNE T B RITT—ILNERD
HHRP RACES>TEMLETOT, Faflc#lEL T Av -
YD ANEEARIRE 720 R/DZ I # O AT E ORI
(FA) #EBLTHDEBREDH KA TIZEN,

In case a lead of Smartsyn is extended with a twisted/
shielded cable, amplitude of output voltage may increase
due to resonance caused by stray capacitance of the
shielded cable and output impedance of Smartsyn, or the
amplitude may decrease when the stray capacitance is
large.

Because the stray capacitance varies depending on a
type and length of a shielded cable, check how it varies in
advance, and take such proper measures as to increase
or decrease input voltage of Smartsyn and/or to change
input gain of R/D converter circuit.

Jamgaug, 6



@55 ) 25 5L ER G A A SMarks9n DiE<ISAFHET 555 @I RRIE A 100% 20N E I E G T R T 92 L
Smartsyn OERIZREE 5, E&%é?ﬁiét‘égtb%b BHILETOT, Pk REREDORE 2 B EHLET .

ESC In case Smartsyn is used in high humidity as close to
In case a strong magnetic field surrounds Smartsyn, it 100% RH for a long time, its insulation materials may
may not work properly with its magnetic flux affected. deteriorate. In such a case, the use of some protective

cover is recommended.

SEL SR A, SO [k
f s THRE] B R Bital 2
SRR MR a4t -

TAMAGAWA TRADING CO.,LTD. BFDREE
& # T395-0063 REFEMHETIIZE1THIEIS B O MERTOREIIN I AT — R L LE T, 2220, BEMD

W EAEEAR G RS - B - LR - SRR R FASBRICSDRADIL T ERE ST, &b, HEIRFO

CEEHMER T144-0054 REBARKHEMEITEI0EIS TEL(03)3731-2131  FAX(03)3738-3134 7= OHIGIIRALBIMAEE 2 T >T o, BeabidakEE 8->
RIS T338-0001 HEBAAFHRAK FEAITHSESS NECILIF TEL(048)851-4560  FAX(048)851-4580 VLS, B R, RSP IIET S s P
CNEFEER  T191-0011 ERHBAFHAGAR2TE15E1S Lo hILJU—2EN2F  TEL(042)581-9961  FAX(042)581-9963 g (MTBEF) (3@ TRWEDTHD 4, Pl h B ikas
- WEE)||IBEFT T252-0804 #3)IRBERMAIREASTE15E55 oF TEL(0466)41-1830  FAX(0466)41-1831 13% (0) TEHDFEAO TR O ARETELLN
WA SRR G LR - G - BE - HEELE BHFF LW DRI AEZ SN, FlfmhiE D 72 L HD
CEEBERF  T486-0916 BHRARHATH/\KASTH10SH TEL(0568)35-3533  FAX (0568)35-3534 LREREMHO VAT LE7243 BRUREIHZA ENB I
- ERE ERT T444-0834 ZHIEEIGTAEATREF210 T4/ M RENT(J3035E TEL(0564)71-2550  FAX(0564)71-2551 EREPNLET,
SALBEE R T920-0031 AJIREIRMIARETB2%E265 AGSI 4F TEL(076)263-3731  FAX(076)263-3732 WARRANTY
cRBREFER  T532-0011 ABRiiEIXFEHEST H6E245 ABUREEBEIM0ISE TEL(06)6307-5570  FAX(06)6307-3670 Tamagawa Seiki warrants that this product is free from
SR E ¥R T812-0011 BRLEEMIESXIESRATATHIEIS $S/\EAL/6F  TEL(092)437-5566 FAX(092)437-5533 defects in material or workmanship under normal use and
WEREEERS service for a period of one year from the date of shipment
- AR GRREEM) T144-0054 RRABAEXFEBESTE19%95 TEL(03)3731-2131  FAX(03)3738-3134 from its factory. This warranty, however, excludes
- EEHEENCLAREEA) T338-0001 HERIVEFHHRRX EEL3TH8ESS /\IBE/L3F TEL(048)851-4560  FAX(048)851-4580 incidental and consequential damages caused by careless
(FPEBESHERR) T444-0834 BHEMUANIEEIRTT210 7/ 1 XEINT (73035 % TEL(0564)71-2550 FAX(0564)71-2551 use of the product by the user. Even after the warranty
- PRHITEES (RUEER) T144-0054 RRHBAAXFEEITE19592 TEL(03)3731-2131  FAX(03)3738-3134 period, Tamagawa Seiki offers repair service, with charge,
(BEBEEM) T486-0016 BHMEERHH/\KESTE10EH TEL(0568)35-3533  FAX(0568)35-3534 in order to maintain the qualitiy of the product. The MTBF
- SHE I GUREE) T144-0054 RRMABXIHEITEH19%S TEL(03)3731-2131  FAX(03)3738-3134 (mean time between failures) of our product is quite long;
(KRBREZRR) T532-0011 ABRE/ IREFE5T B6%E245 ABUEEEL V4018 TEL(06)6307-5570  FAX(06)6307-3670 yet, the predictable failure rate is not zero. The user is
- BAREEE T395-0063 FREFRFANIISE 1 THIE1S TEL(0265)56-5424  FAX (0265)56-5427 advised, therefore, that multiple safety means be

incorporated in your system or product so as to prevent
any consequential troubles resulting from the failure of our
product.

MOverseas Sales Department
Head quarters (Except for Asia) : 1-3-1, HABA-cho, [IDA-City, NAGANO-Pref, 395-0063. JAPAN
PHONE : +81-265-56-5423 FAX : +81-265-56-5427
Fukuoka Sales Office (for Asia) : 6F Hakata Yaoji Bldg., 4-3-3 Hakata-ekimae, Hakata-ku, Fukuoka, Fukuoka Pref. 812-0011 JAPAN
PHONE : +81-92-292-6633 FAX : +81-92-437-5533
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WEESH A WAHSOTOBEOEHEETFEABEOLET,
T395-0063 REFRIREATTFULENTEHIE1S TEL(0265)56-5421,5422  FAX(0265)56-5426 CEERDIEX R SRR R DEEFRE TR
BUERH AbeEE,

2 E )|l B B K XN & - B BREVA DR,
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WE 2 £ ¥ P 73958520 REFEHAMHEE1020 TEL(0265)56-5411  FAX (0265)56-5412 iR Ex# TEL(0178)21-2613
W% 3 F ¥ PR 7399-3303 EFIETHRIBEMIIETTASE3174FH22 TEL(0265)34-7811  FAX(0265)34-7812 FAX(0178)21-2617
W\ F B ¥ P 70392245 HHRENFHALS 42— TEE1 TEE47S TEL(0178)21-2611  FAX(0178)21-2615 ZY—hIA—HEEE : AN—ZMO= v AR

WN\FEEFMERE1TH To390-0811 &
W\FEEMERHE2TH T030-0811 HH

FER A SRET A AR R F A AP 1-1 TEL(0178)60-1050  FAX(0178)60-1155 FINA R B TEL(0265)21-1849
BRI BRI A ARBIE £ A TPIIL3-23 TEL(0178)60-1560  FAX(0178)60-1566 FAX(0265)21-1881

BAFEEMIRIE T033-0134 HHRE=RAAZ2TE100-1 TEL(0176)50-7161  FAX(0176)50-7162
WX = E # T 71440054 RRBABRIEEITEH1959S TEL(03)3738-3133  FAX(03)3738-3134

TAMAGAWA TRADING CO.,LTD.
A COMPANY OF TAMAGAWA SEIKI CO.,LTD.

Headquarters : SALES OFFICE : TOKYO OFFICE :

1879 OHYASUMI, IIDA, NAGANO PREF, 395-8515, JAPAN 1-3-1 HABA-CHO, IIDA, NAGANO PREF, 395-0063, JAPAN 3-19-9 SHINKAMATA, OHTA-KU, TOKYO 144-0054, JAPAN
PHONE : +81-265-21-1800 PHONE : +81-265-56-5423 PHONE : +81-3-3731-2131
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