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Brushless resolvers based on a novel automatic winding method
® ER B (7X)AH, -0y /) EFREE
Obtained Japan Patent, US Patent and European Patent
@ EEEHFIE
Design Registration certified
@ EHREFRINE

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 (38 D R FTELE 5 K O PEL
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BERMRHED Smartsyn ##E8L £ L7,
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 (& nldx ) %
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Smartsyn is an angle sensor that
converts rotational angles into electric

signals.

A DIRMNID'S . EHEARDZIFE o

From manual control to highly
precise mechanical control

WAVEESE  Wide temperature range
@ R #iPH —55°C~+155°C
Operating temperature range: -55~-+155C
EEI-MIREM  Superior environment resistance
@1i:8)/196m/s*{20G}10Hz~500Hz 3l % 2h (IEfH])
Vibration: 196m/s*{20G} at 10Hz~500Hz, for 2 hours to
each of three axes.
O1f"%/981m/s*{100G}6ms 6 #if £ 3@ F18m]
Shock: 981m/s*{(100G} for 6ms, 3 times to each of 6 axes,
18 times in total
@ XIS 90%RHL L /) +60°CI T
Humidity: 90% RH or above at 60°C
B=EEERRIAE  High speed rotation
@10,000min ' {rpm} (08%41%30,000min *{rpm})
10,000min"{rpm} (Size 08: 30,000min"'{rpm})

1 zemyaus

E=EEM  High reliability
FEARMIZE- 2 LFUMETH D, T4 L3 THBK
W& DD, EHEEPIEFICES o TnET,
Extremely long life and high reliability are assured by the
structure of mechanical parts and automated coil
incorporation.

Wi BERE  Absolute position detection

WEIEBEEHN AIBE (/ 4 X1258Y) Long-distance transmission
Robustness against noise enables long-distance transmission

WY P BIEAADAIBE  Capable of compact incorporation
LA v 24 THRBAT2Z LIk, MiAASEEIE
WIS 22 EMNTE, 2287 FERGHIRETY,
The use of built-in types of Smartsyn minimizes housings of
motors. Best suited for compact design

BMO—3X b Lowcost
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For driving robot wrists and body Detection of winding length Detection of traveling postion of

HO—JVERERE automatic carrier
Detection of roll interval
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R/D converter
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Smartsyn .

Carrier

AR

Control panel
HIEES
T (UL—iEAES)
Control signal
(Relay contact signal)
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Controller
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OBTAHE (EINRI214T) AT (- :PUTBA-SS)
Mounting method (Built-in type) Attaching plate (Model : PU18A-SS)
I$RES
=% Spring washer
NTI)T FTEIERIVE
i S bolt
Bearing crew or bo Snartsun
E—58
Motor shaft
HIN—
»~ C
N\ over

FUEIIARIVE

Z( Screw or bolt
| I | [E1ES
[ M \ MH [ N J Spring washer #
A

FEE
Plain washer

MU EREEER L TICRTRMEER (Hl:0y 7211648, XU —KF1373B)
DHTEBETEHEOHINET  Flo R VREEBREHA T HEDHIET,
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.

@ @HUTIEHE Mounting accuracy
i' YL kA Y a4 FTHUHEE A S 7 254, Smartsyn (L VL)
. DFOVREN T RIETE BN LD D T,
To maximize the performance of Smartsyn, take care to achieve the following
accuracies in mounting Smartsyn.
@ik | T — 2 HOIRAT ¢ 0.05mmBLT (0851 TiZ ¢ 0.03mmbLT)
Axial runout: Runout of the motor shaft must be ¢ 0.05mm or less. (Size 08: ¢
0.03mm or less)
OlflfE © & — 234 % Smartsyn 7 — 2 B Rl i3
$0.05mmBL T (085! T ¢ 0.03mmbL T)
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)
O@uffE L T — 23 % Smartsyn 7 — 2 O
0.05mmL F (085! C130.03mmbL )
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)
QU FAFTAREIE | 2T — 4 & u— 4 Ol AT R
+0.25mmbL
Axial travel: The relative dislocation in the axial direction between the rotor and
stator of Smartsyn must be within =0.25mm.

Jomygaus, 2



#14 X Size 08 10 15 21 34

3. Model TS2605N1E64 [TS2610N171E64| TS2620N21E11 |TS2620N271E14|TS2640N321E64| TS2660N31E64
" AE 1X-BRX
Type
B W R1-R2 (%)
Primary Rotor
%put ngltag;% E AC7Vrms 10kHz | AC7Vrms 10kHz| AC7Vrms10kHz |AC10Vrms 4.5kHz| AC7Vrms 10kHz | AC7Vrms 10kHz
Py
£ E kK 0.5+5% 0.5+5% 0.5+5% 0.5+10% 0.5+5% 0.5+10%
Transformation ratio [K]
BR#RE (KE) +10'Max +10'Max +10'Max +10'Max +10'Max +10'Max
Electrical error (Accuracy)
% . 2 8 K 20mVrms Max | 20mVrms Max | 20mVrms Max | 20mVrms Max | 20mVrms Max —
Residual voltage
o 48 9 N 140 Nom | +5° Nom 0" REF +8° Nom +1° Nom 0°+10°
Phase shift
MAYE=S22 | 7 05| 140Q+20% | 160QNom | 70H100QNom | 90+{180QNom [100+140Q+15% 150 QREF
Input impedance

Zso — 160 Q Nom 180+j300QNom | 220+j350QNom |140+j270Q+15% —
Hh1vE-427
Output impedance ) , .
Zss | 120Q%*20% 130QNom 175+j275QNom | 210+j300QNom |120+j240Q +15%| 860QREF
F A B & - - -
1

Allowable fotation speed 30,000min~"{rpm} 0,000min~"{rpm} 6,000min~"{rpm}
B fF R K& & E —551C ~+155T —55C ~+150°C|~55°C ~+155C
Operating temperature range
it 5 = AC500Vrms 1min (&)
Dielectric strength 500V AC rms for one minute
# & & A qooMoMin | 10MQMin 100MQMin
Insulation resistance
ﬁass & | 0.03kg Nom | 0.04kg Nom | 0.065kg Max | 0.18kg Max | 0.28kg Nom | 1.0kg Max
ﬁt’ 9'{7%&7]%&75&;‘&) _Q A 7° Est-ss3= KERi-R2* cqsﬂ +g 1 7° [Esrsa= K Ert-R2 * CQSG
OUTpUt type (output voltage equation) type Es2-sa=—K ERri-R2 * sin @ type Es2sa= KERi-R2+siné

¥ Nom : 23%MiE Nominal value
REF : &Z{B Reference value

Lamagaus,



£ =350 Min
SIZE 08 TS2605N1E64 N AwGzs
(5.4) & (6.5)
S{ Il o
2o || 157
18i0.2
£ =300 Nom
Mj/ AWG 28
([} «
= I ]
S| =
™0z ©
o N|g= 3V
=z
2.5%01 25
22
£ =300 Min
SIZE 15 TS2620N21E11 /"AWG 28
m] % MTG. DIM. oﬂj[m
g g 3
gl ® 3 ol B
RN s |;| RS
BENE (SENE) H
ZERO POSITION (REF) 2.4%%3 i 2
1682
£ =400 Min
SIZE 15 TS2620N271E14 /" AWG 28
m % MTG. DIM. 310-25ﬂ
g 2 o
THE (220B) - U=
ZERO POSITION (REF) 3 1 2.5
16-82
% MTG. DIM. 1. - i
SIZE 21 TS2640N321E64 ¢ 1 £ =400 Min
ﬂ m AWG 26
FWE (SENUE) |
ZERO POSITION (REF) r
é g D-.? ? 25 sio.os <
_ 23R & of o
g & 8 ~ Lo
- - e a i
= s
Ti
2+815
2458,
1.5%
27138
SIZE 34 TS2660N31E64 £=400 Min
W % MTG. DIM, 5035 Yf AWG 26
s (C0.5) Pz
] _ 8 o = e
| 8 £l =
:
AN
) Last 3 figures of S/N Co5) =
& T mm 5/]15
Dimension : mm
¥MTG.DIM(Mounting Dimension)r —2 & O—4 OBYS IFAIBHE 30

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

Jamugqug,



Smartsyn (L VL) DFEPUIZEFR EIEE A ERIUTTH, #

DA =5 & 27— R IZAP RTINS & 2 AHEE > TOET, Aoe 1@0

Vil SR % 28 BRI Il 3 % & L O IPSRIC 22 d oo T8 I A8 A1l /

PRI hET, ER1-R2 g}H% /
ZOWITEEIZRERAIZ L > T 5728 . 2 DOELEEFND Z & F(‘;/E” /

ICEDMEEMD ZEMNTEDEDITTT, Yellow/White Bl
IR 1-R2A A B e=Esin o t&FIIT 2 Z 212k 0. ol & &
S1-S3#.,S2-S44 12 2 h 2 hlaldsfi 0 125 U 72 Cos,Sin D 55 1% velow - Blue
ENET, ( 22HH) Excit?r?f Js:lrfcﬁrgjs(ll):{otor) Outﬁ?ﬁirﬁéﬁz_g_(g)ator)
(ZO XS BN EDL VI E, BRXA 4 T D ET,)

HIIMST-S3HH . S2-S4 TR 6 A5 5 TATREhEd., 2 1 S

hae i EETEX LT ET, Fig.1 Wiring Diagram
EBEFFERITIBEDOENC LD DOEQD 2 HHD & 4 7

NhHET,

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 «t. (See Fig. 2) (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.

O NIfESE (+%4 7°) Output signal (+ type) QO hfgE (=44 7°) Output signal (-type)
Esss=K Erire * cos @ Esiss=K Egir: * cos 6
Es:si=K Egix: * sin 6 Eszss=—K Erire - sin 0
N\ JA N\ NN N N
1 W e e 1t o 1
R (R ARUIRERAEA\THHERRRARAI IR GRREEATAAG AT] ol
o - IDREIE (R AU VU
Excitation voltage (Phase R1-R2) V) V) i\ \7
Esuss - 7T (S1-S3H) 2
- = AN A —
Output voltage (Phase S1-S3) s \‘,"I B '\’,\/ 7 \‘,,\‘ A ' ,/ ,,,,,,, '[\ ,,,,, A
Esese - HIJI7EIE (S2-544H) K E [t \”l\‘\\ AW/RINIEE 1R BT I Output voltage
0 |?‘|~q; iy A I | M Y Y N JaN ] Est-s3
utput voltage (Phase S2-S4) Wg v" A VA (VA \V
E[V]: il R (Vor) 5}
Excitation voltage amplitude (Vo) ] i i
flHz]: I e NP T ARATAEAY VAR N A e
. . AW AR N . 0 0 WA AL 7/ N N A Y L Y A T | IR NN RN Output voltage
Excitation frequency D 1 A 7 o A LNERA M| Esese
t[s]: ER VNNV MR
Time 0 90 180 270 360
w =2rf Elhﬁéﬁﬁ |[° ]
aft angle
- R R
K R _ M2 G- HOBERNE (+2 1 70B8)
Transformation ratio Fig.2 Characteristics of excitation/output voltage (In case of +type)

+0[ 0] mlEsfy (Vs — ZHH 5 AT a — & CCWIRIERIER)
Shaft angle (when Rotor is rotating in CCW viewed from mounting end of a resolver case.)

Fiz v — 255 (L) 22T 5720 0k b 7 v 22 TnE T,

20 &> i1 SMArESYN I mlf 4126 U BT AR b A RHE L . 0 — 2 ADEFEED DO F 5 ¥ 212k > THR X
TOWET,

In addition, a rotary transformer is attached to the rotor to transmit signals (voltage) to the rotor. Thus Smartsyn consists of two
sections; a stator section to detect output voltage according to the shaft angle and a rotor section where a rotary transformer
sends signals to the rotor.
5 gomygaus



(R/D Converter)

SmartCoder iz Smartssn (v v y) o7 Fu s ihiEs
BT VANMGHIZEWT ZICT, CPUT YV 4 NVBAD A v 4
TJx—ALLT. UKy P TIVVLAE—AFEDODITY Pa—-FR
FZAMNICHEBAE N A R E 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.

AUG6802N1
(Bt - ¥ (Characteristic features)
@ /b 10,12bit GEIGYE)
Resolution: 10 bits or 12 bits (Selectable)
@ ffi £2LSB(10bit) . +4LSB(12bitiE 5 )
Accuracy: £2LSB (10 bits), ==4LSB (12 bits High accuracy)
@ EHGEREE 240,000min~ {rpm} (10bit)
High tracking speed: 240,000min"{rpm} (10 bits)
@ B HI —40~+125C
Operating temperature range: -40~+125C

AUB802N1 DATA ) 1)
all BPUVRIR:-p))
Smartsyn St Smart Coder SCK }Serial output
o e
. INSLIVHA
(R?D/giﬁigeg Pag{ ,”ge Loutput
Er—4
Angle data
FIaIVHA
— Digital output
L (10/12bit)
CWAY % $=z ]
Ny T7TeT Pulse output
Buffer amplifier t ABZ
5VDC AA UVv,w
5VDC Input

Cautions for use

@ 2~V — ¥ VIO ATERE., R TITHAT S,
bk e B 2 AN, B C I I3 & ko
BXRHE (I, BX#E, A4 v =5y 2,
R NE) Mo hEnIEhndD 7,

WL () 2T IETICTHEHT 27201213,
A 1 & R R ED £20%
AR - Ak +5%
EHZE UCTHAT X0,
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.

@i IZK&E L/ A ZXWH b 256 5 KCEREHE A RV
WA, VA Z I RTOEX Y — L MR TEMT 2 2 & %
HARL LT 2ZE0,

o /A XERRNETICRERSTLE S HAE, EH T
VIIITRTBEHIITLTLEX N,

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.

@ ki & Smartsyn oIS fEHE ks s

AIAE. (RERERE L 90T Smartsyn # 50
T B B3 B () 75 dde K ORI 2 S < 22 2,
Mount Smartsyn as described in the  “Mounting method
and accuracy” on page 2 so that communication errors
may not take place.

@ I 2 R & LA e B & AR L 22 A 2 o

WHEELAA P L 2D, eI EdOT N
o> 2 M C Bl fefF TR < 22 200,

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.

@ 01 a SRS A Smarksyn O ISHES 2541,

Smartsyn OEHICEE LG A, BEERREIEL L
BHDET,

In case a strong magnetic field surrounds Smartsyn, it
may not work properly with its magnetic flux affected.

@ HTEE A3100 % 12 ISR EE S C RGBT 5 &

HEFHL L 5O T, PikRERMEDRET & KD L £§.
In case Smartsyn is used in high humidity as close to
100% RH for a long time, its insulation materials may
deteriorate. In such a case, the use of some protective
cover is recommended.

amngaus, 6
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AR2ICETZTEER
SEIBHRRTEHRASH O IEL < LA H 272 Febd, SHIONNC [44
TAMAGAWA TRADING CO.,LTD. e
F i T395-0063 REFRERHEMFIHEN-505-1
WRAAEEARD (RSt SR - REFR - LR - #2%)I1RLR) B DIREE
CRREEM T144-0054 RRBAHEXHERIT 19895 TEL(03)3731-2131  FAX(03)3738-3134 BUL O MRS REE AR R L LS. 7275 L. BEED
CALBIRERA T338-0001 HERSVAFHHREKX LEEIT HeESS /\ELILIF TEL (048)851-4560  FAX (048) 851-4580 S E 5B L B BEOIE T A E £, b, SVE S0
c NEFEER  T191-0011 RFMAFHAGFAR2-15-1 €2 hF)LJTU—2EN2F  TEL(042)581-9961 FAX(042)581-9963 72O IR B Ch > T b W% 5 & - C
BN S T252-0804 #ZI|RERHAIRAS-15-5 2F TEL (0466)41-1830 FAX(0466) 41-1831 W7 L, BT BRI & e P
WFEH AR (s ELR - RR - BHE - HEEE [ (MTBE) 13468 TRV DT b 32%, Till & h 3 ks
cBEEERF T486-0916 BHRFRHNNAKEST B10%EH TEL (0568) 35-3533  FAX(0568) 35-3534 1372 (0) Tl 1) -t ADTHAE L OB AR LS T2 2 Hh
cHEE R T444-0834 BMRAETREIRIET210 71/ LT J3035E  TEL(0564)71-2550  FAX(0564) 71-2551 Bl F 7 1T ORI A E 5 X . SO 75 2 T
cAEREEEA  T920-0031 BJIREIRMIER1-2-26 AGSI 4F TEL(076)263-3731  FAX(076) 263-3732 DRAFAWHD Y 257 £ %713/ B LU AA TS
cKBRE R T532:0011 KRME/IIXERBST H6E245 ABREEL L4015 TEL (06) 6307-5570  FAX(06) 6307-3670 ZL AR LS
CREE R T812-0011 ERARERANESXIESERA4-3-3 1§ N\EALI6F TEL (092) 437-5566  FAX(092) 437-5533 :
e T WARRANTY

Tamagawa Seiki warrants that this product is free from
defects in material or workmanship under normal use and
service for a period of one year from the date of shipment
from its factory. This warranty, however, excludes
incidental and consequential damages caused by careless
use of the product by the user. Even after the warranty

- AR T144-0054 REEHAHEXFHEHIT B19%F9S TEL(03)3731-2131  FAX(03) 3738-3134
- EiEEEAEREE) T338-0001 HERIVEMPRRX LEE3T H8%ESS NEELSF  TEL(048)851-4560 FAX(048)851-4580
- EEEER(PREEAR) T444-0834 FHEMEHHEARETT210 71/51 AELT (> 73035%  TEL(0564) 71-2550  FAX(0564) 71-2551
- FSEEERD T395-0063 KEFIRARA T FIHE1-595-1 TEL (0265)56-5424  FAX(0265) 56-5427

MOverseas Sales Department

SALES OFFICE : 1-595-1, HABA-Cho, IIDA-City, NAGANO-Pref, 395-0063. JAPAN PHONE : +81-265-56-5423 FAX : +81-265-56-5427 period, Tamagawa Seiki offers repair service, with charge,
BEESBVEHE in order to maintain the qualitiy of the product. The MTBF
cFLRLEIE—  T395-0063 REIEARETPIHHE1-505-1 TEL (0265) 56-5421,5422  FAX (0265) 56-5426 (mean time between failures) of our product is quite long;
S ot yet, the predictable failure rate is not zero. The user is

advised, therefore, that multiple safety means be
@ g “I E m ﬁ ﬁ % *i incorporated in your system or product so as to prevent
FAt-BIEER 73958515 RHRRAHAKIST9 TEL (0265) 21-1800%) FAX(0265)21-1861 any consequential troubles resulting from the failure of our
¥ 2 B ¥R 73958520 EHFERAHEE1020 TEL(0265)56-5411  FAX(0265) 56-5412 product.
% 3 F ¥ M 73993303 RHFETHMEMLIIEITAE3174-22 TEL(0265)34-7811  FAX(0265)34-7812 R -
NFE B EM 70392245 ERENFHILA > 2 — TEF1 THIBTS TEL(0178) 212611 FAX(0178)21-2615 XA ZOTDBHVEDERTFRABERVLET,
NFELFEDTE  T030-0811 B =FEALHAI AT AMEFEIARPILI-1 TEL(0178) 60-1050  FAX(0178)60-1155 cEROTEXE . BHERAME I HE DEEHE THH
NFELF=RTH  T033-0134 HFHE=RAAE2TH100-1 TEL(0176) 50-7161  FAX(0178)50-7162 VEDELZEL,
REBEB A T144-0054 RRHMABERGHET B19%95 TE. (03) 3738-3133  FAX(03)3738-3134 - B & SREVEHEE.

AY— N UBE I E—Y 3232 bO—IVRRFT

b5 7R E# TEL(0178)21-2613

FAX(0178)21-2617
Z2v—bhI—-45F8E E—4% Oz v 7 AFER

TAMAGAWA TRADING CO.,LTD. LY WA TEL(0265/56-5455

A COMPANY OF TAMAGAWA SEIKI CO.,LTD. FAX(0265)56-5453
Headquarters : SALES OFFICE : TOKYO OFFICE :

1879 OHYASUMI, IIDA, NAGANO PREF, 395-8515, JAPAN 1-595-1 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

FAX 1 +81-265-21-1861 FAX : +81-265-56-5427 FAX 1 +81-3-3738-3134
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Contents printed in this catalog are subject to change without notice.
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