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Rotation angle sensor with excellent environmental resistance
performance Resolver
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Single Speed Resolvers

Smartsyn

Multi Speed Resolvers
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Resolver for Space Application

FEHALYILN

Features =

Our rotary angle sensor "Resolver" has excellent
environmental resistance and space use performance
(vacuum resistance and radiation resistance), and is
used in many orbits, including satellites.

HHOBEAE LY TLYIILAIE MEREEICEBNTVS DN F
Bk (MEZE SR 2B ATHEANOEBEH R L Z<DH
BLEEREDDHDET,

Wide Temperature
Range
[RVMER R E S
Wide operating temperature

range for space environment
and aircraft application

® Temperature Range -50 to +100°C

FHREPMZER TOHNINATEES
[LVMERRE EEE
® {5 R R #EH -50~+100°C

Applications =z

Vibration & Shock
Resistance

MRE) - MHELE

Superior environment resistance

@ Vibration
196 m/s2{20 G } at 10 to 500 Hz,
for 2 hours to each of three axes.

® Shock
9,807 m/s2{1,000 G } for 6 ms, 3 times to
each of 6 axes, 18 times in total.

FEER DR W= DIREN. ETER A8 LY
® RSN

196 m/s2{20G}

10~500Hz 3§ F2h
o &L

9,807 m/s2{1,000G}

6ms 68 =-3[0] 5t+18[a]

® Angle sensor for satellite-mounted antennas
® Angle sensor for satellite-mounted observation

sensors (mission equipment)

® Angle sensor for rocket engine nozzles
® Angle sensor for space station and satellite robot

arms (manipulators)

@ Rotation sensor for planetary rover wheels

O \THERHT7>THRAEL Y

O \THEERHTAC Y (Iviarilis) BAEtwIY

OO ryhIYIYV/AIERELY

@ FHRT— a3 AIHEORYL7T—L(RZEaL—%) A

BEtLVY
@ REREH R —)LAEE LY

Vacuum &
Radiation Resistance

MEZE - MBETHR

Support for everything from
rockets to deep space explora-
tion satellites
® VVacuum Resistance

1.33 X 103 Pa Max.

® Radiation Resistance
50 krad Min.

HFRERHE XTI

a7y k~FF

o i EZC
1.33X103Pa A
® i B EHE
50 krad XA E
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Smartsyn

Resolver with excellent environmental
resistance, and used in a wide range of applica-
tions such as factory automation, automobiles,
and aircraft, as well as in space.

MIRBMEEEICENTZL YV ILNT, FERAZEDIEFD. FA
BEE, MERZREOREVDEFTEELTVLET,

LYILNN P9~

Multi-Speed Resolvers ==

Perseverance

Multi-speed resolver for high resolution and
high accuracy, suitable for harsh environments
such as on Mars.

=R - BREICNIST 2O DEREXA TDOLY
IWNT, KERBREDBLWRETFTTHERELTVETY,

Curiosity
Mars Science Laboratory (MSL)



single-Speed Resolvers SMmartsyn

Principle = =

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 8 can be obtained at the phase S1-S3 and
$2-S4 in the output winding when the phase R1-R2 in the
exciting winding is excited by the voltage of Egi., =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 right page output equations.

There are two types of equations depending on the differ-
ence of polarity.

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 accord-

ing to the shaft angle and a rotary transformer section for
transmission of signals to the rotor.

Fig.1 Wiring Diagram

H1 AR
Red/White

/B) &

—

R1 © /
ER1-R2
R2 f

Yellow/White /
(#B/8)

Exciting Winding (Rotor)
FhEER (O—%)

* Number of multiple (Resolver Pole)
The ratio of the electrical angle to the mechanical
angle is called number of multiple.
When the resolver shaft makes one rotation, the
output signal for one rotation is called "1X" and for two
rotations, "2X".

Smartsyn (LYILN) DREBIZZEFERRCIFEALRELTY
MDD O—RERT—RIZDDNTVWB AN E RS
TLVET,

BRI EARR 2 3R B E TRl S 3 & HIAIERICRD
HABENFBEINET,

COHNEEIEEEGEAICK S TENT RO TDEE%
FAMBLICEDAEZH B D TEET,
FhREAIR1-R24BICE EEri-ro=EsinwtZEIMNT B LIl &L
D HFMAIS1-S348. S2-S4BICENENEEABICIE U e
costsinDEENELNET, (K2.K3BH)
(CDESBRFEVHDLYILNE BRXZA T EIFVET,)
HIAIS1-S3H6. S2-S4HHTESNBEFIFXREDOA TR
ThET.NZHNBEEAERCFUVET,
HABEARRICIFBEDEBVICEDO QD 2EED
BATHHBDET,

Fr.O—2ES (BE) 2mET 37O BERNS V2%
BUWTLED

COESICSmartsynlIEEA IS L TcEEZFTS N &
HERE O—ZADESTEDT=HDEEL NS >V RUZLDT
BRINTVET,

Es2-s4 (2)

S2 S4
Yellow Blue
(%) (&)

Output Winding (Stator)
HAE (RT—%)

X LYVILNDOER
HHAICN T 2EADLRZMEALVVET,
LYILAOBAEER LIcBF I 1EIE D O H A ESHH
BB EEELNXI2EEDBEE 12X EVWWET,



Output Voltage Equation
HABEEARER

(MOutput Signal (+type) HAES (+21 )
Eri-re=Esinwt
Esis3=K Erir2 * cOSO
Es2sa=K Erir2 * SinO

Fig.2 Characteristics of excitation/output voltage (In case of +type)
E2 [ HAOBERMYE (+ 21T DI5S)

@Output Signal (-type) HF1ES (—& 1)
Eri-re=Esinwt
Esiss3=K Erurz * COSO
Eszsa=—K Erir2 * SinO

Fig.3 Characteristics of excitation/output voltage (In case of -type)
E3 [l HABERYE (-2 TDIEE)

1 T L T L
LA AT T A T
xciting voltage
< A u g
2 OO
gg _Ou;g%\’/%ltage
s ~y AR - E(S1-83)
F R AVAVAVAVAS VAVAVARAYI I\I\V\V/\/VG\V/ JAVAl 7%1%%%%\%%
s M VY [ AR
AN . ANAA W —%I;g%\gtage
SANNANANANANSA NN E(S2-54)
v \J \v \VI VYA l/\\.,L,,I_/U/ LV | Outputenvelope
E(S2-54)
0 90 180 270 360
Shaft angle
EEv=CIM!
(3Output Signal (1X-BRX) H/I1E5 (1X-BRX)
Erire=Esinwt
Esiss3=K Erir2 * cOSO
Es2ss=K Erir2 * SinO
Fig.4 1X output voltage change
E4 1X-BRXOHEHEBEEDZEIL
E(R1-R2)
£ ix A A = E(S1-S3)
s i [([TARSaANTTATTIATTTIARASAANATTTL  output envelope
Sokg [V T S VUV — e
) v ! E(S1-S3)
g | — G
R AT AR Rt ARATTUATLTTTATUTTANUAMAA — E(S2-S4)
Ty I __ Output envelope
E(52-54)
0 90 180 270 360
Shaft angle
EEv=CIM!

1 T
T scimgotes
U — e
< Oy BRI-R2)
0 AU U
s Output voltage
£ _ pat
o H Y A NNA A A E(§1-s}.i_3)
%DW \I\/ IN\(\/\ \,\I I”\ \/\ ’d\/ /\” Output envelope
s AV” TRIRTAVA R VNV - e
> E(S1-S3)
A A T e — ahe
AN NNAASANANNNA AN Es2-54)
l/\\Li/U/)V v \vl \v \VI Vv _ Output envelope
E(S2-S4)
0 90 180 270 360
Shaft angle
[ElERAo [7]
2E
S i
S
S

Erre: Excitation Voltage (Phase R1-R2)
Esis3: Output Voltage (Phase S1-S3)
Esz.s4: Qutput Voltage (Phase S2-S4)

w =2rnf

K :Transformation Ratio

f[Hz] : Excitation Frequency
t[s]:Time

E[V]:Excitation Voltage Amplitude (Vo)

+6[°]: Shaft Angle (when Rotor is rotating in CCW viewed from mounting end of a resolver case.)

Erire: FIRAEE (R1-R24H)
Esiss: HAEE (S1-S374H)

E[V] : FhREEBEIRIE (Vor)
f[Hz] : BhRZREREE

Esasa: B E (S2-S44R) t[s]: BE5RI
w =2mf
K ZEEL

+0[° ] @EA (LYILNT —RESRIH 5 & TO—2CCWIEERERS)




single-Speed Resolvers SMmartsyn

Lineup s>+~

Specifications

ftik

Size

08 10

195

Model Number

Dimension : mm

i 3 152538 182539 152540
;énctlon " 1X - BRX
Primary
i o £l R1 - R2 (Rotor)
Input Voltage
Apujj %g E AC7Vrms
F
SR 10 kHz
Transformation Ratio [K]
+150,
z E M (K 0.5 =5%
Electrical Error (Accuracy) )
BRIE (EE) +15" Max.
Residual Vi
§§SI ,é_;a £ltaée 20 mVrms Max.
Phase Shift R R R
M 4 T n +10° Nom +5° Nom 0°Nom
| tl d
;C?;‘{ ;”Ef_"j;;ex Zro| 140QNom | 160QNom | 120QNom
Zso0 — 160 Q Nom 350 QO Nom
Output Impedance
Hh1E—4VR
Zss| 120Q =Nom | 130Q Nom 3300 Nom
tnQperaingspeed | 40,000 mint 10,000 min-1
Operating Temperature
Range -55 to +100°C

B REEH

Dielectric Strength

AC 500 Vrms for one minute

m & K

Insulation Resistance i i

Mass

= s 0.03 kg Nom | 0.04 kg Nom | 0.065 kg Nom

Output Voltage Equation -type +type

HhEA7 Esi-s3=K Eri-r2-c0SO Es1-s3=K Erir2+cOSO
(&ﬁ%&ﬁﬁﬁ) Es2-s4=K Er1-r2°Sin6 Es2-s4=K Eri-r2*Sinf

% Nom : Nominal Value

REF : Reference

(RFE)
(BE®

Outline £ mm
AR
size 08 TS2538
L=350 Min.
-—Awcas
i (5.4) g (6.5)
5
o3| - m.
© oo 5 =S
RS iTﬁﬂ
© Ry =
2.6+0.1 M1_57+8'2
180.2
SizeIU 152539
(]| e e i oo
I MMTG.DIM. 252025 I %; o
Zero position (REF) 8 E
OWUE (BB L
5 5
835 =
2y T g
e © 9|
=< °
—""\ Rotor mi:ﬂcatlon 2 4403
O—% &R 2 5:0.1
22
size19 T$2540
L=300 Min.
,AWG 28
XMTG. DIM. 00.25
o g
N x
any K i
N\ AR 5
S al | S
o |2 =
248% ]| 2
Zero position (REF) 16-02

COME (BEWLE)

% MTG.DIM (Mounting dimension)
: Gap between a case and a rotor
F—2O0—2OBGIFHUBTE

% Please kindly note that the above dimensions, specifications, and structures are subject to change.
ERRONETE. AERE. BLVBERREEIBRRENHD ETDTFOITEI I,



Mounting Method and RGCUIACY =55 & v

Mounting Method
45 3%

In case of mounting to Smartsyn, the rotor iron cores and
stator iron cores are need to mounting on face to face. (The
roter transformer and stator transformer are need to
mounting on face to face.)

If mounting condition is incorrect, resolver is not work
correctly. (The rotor iron core and stator transformer are
need to mounting on face to face.)

Attaching Plate (Model : PU18A-SS)

SmartsynzEE DT BBEICIEO— 2D E X T—R2EOH
BIESRETOA—FISIVREXT—RINS VD EAETE
SIKEE) BXD(FF T TV, (TR ERIBER)
HBICEDAIFBE (O—RBODERT—RZNS VAN EETE
SHREE) (EEHHASTNEFLADTIEREEL,

DR Spring Washer
HASM (R : PULBA-SS) t;n&g% Rotor Transformer f ,Cj_aiex
- O—2kZ>2X =
Motor
) 7 % Screw or Bolt
Bearing \ ESFIFuIA Rotor Iron Cores
VAIPZ, O—% ki
N2z &= Smartsyn

Motor Shaft | W W‘ ‘H

T8\
/J il Cover

 AN—
JE AN
] Screw or Bolt - P
ESEIEETI ititgrélzr%n\Cores Stator Transformer
| j Spring Washer TR 278 F5Y2
” H | MH ‘ / IFhES *
G R8 T
Plain Washer |
L FRES 1 0
——H<— =
*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. I
RO EESBEAERETICHRMEEER (Bl Oy oK1 ~648. RU—RUR1373B) DA THEETIHELHDET, 3o
Fle X VHECEEREHAIZHRELHDET,
~NR1
Dimension : mm
I mm
Attaching Plate (Model : PU18A-SS) Optional
BYFM (0 © PULBA-SS) pillb E—

Mounting Accuracy
AR e

To maximize the performance of Smartsyn, take care
to achieve the following accuracies in mounting Smartsyn.

« Axial runout: Runout of the motor shaft must be
® 0.05 mm or less. (Size 08: ¢ 0.03 mm or less)

- Coaxiality : The coaxiality of the case mounting surface
of Smartsyn with the motor shaft must be ¢ 0.05 mm or
less. (Size 08: ¢ 0.03 mm or less)

- Perpendicularity : The perpendicularity of the case
mounting support surface of Smartsyn to the motor
shaft must be 0.05 mm or less. (Size 08 : 0.03 mm or less)

- Axial travel: The relative dislocation in the axial
direction between the rotor and stator of Smartsyn must
be within = 0.25 mm.

B{TEEN S 7RIFE. SmartsynDIFDOMEEN+ITFH
BTEHRVWIECDHDET,
- RN © E— 2 EHOIRLZP0.05mmILT
(08E! T Idh0.03mmILT)
- FEE © E—F2EICxX 9 S SmartsyndD 4 — REUIEBD
EEHE (X$0.05mmLTF
(08E! T Idh0.03mmILT)
cEAE . E—F28ICX Y B SmartsyndD T — REUIEBD
BEAEIX0.05mmMLT
(08ELT£0.03mmIL )
AR AREE AT —RrO0—-20AABEHE
[F£0.25mmILF



single-Speed Resolvers SMmartsyn

Cautions for use wsr0:=

e 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.

® |n 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.

® SmartsynlE Mtk ICEDINTCANERE BIRBTIEAL
230,
Mtk CRBBANEE ARETIEREINS L RO
BN (BRI ERBE AN YE—L VR I8
THE)MESNBRVWI L HDFET,
BRRE BE) 2B TIETICTHERT 37D
ANEE EREDE20%
AFIEEE ARMED £5%
ZEZ L TIERESL,

o FLICKER/ AL DHB5E. BFLMEEERNRVIG
BIIYAZRRTDEWF =)L MR TERIRT 2 ez B AL
LTLTEELY,

I/ AZXENHAESICEOTLESH R EFHTUT
ICTRIFBELIICLTLETE L,

Example of a Twisted / Shielded Cable Configuration
VA ZXRRTDERNS—ILRIR HERA

Insulator
fiEEE

e 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 deterio-
rate Smartsyn.

e In case a lead of Smartsyn is extended with a twist-
ed/shielded cable, amplitude of output voltage may
increase due to resonance caused by stray capaci-
tance 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.

® 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.

Conductor
B

Shield

® Smartsyn® ) — RigdH 3 WFIERA > — )L RIGIEEN IR
MEBELTLEE WV, SmartsynDEABEIC/ 1 AHF
D, MREZELSAREEDHD £,

® SmartsynD—REE YA ISRTDEXN S — )L RIGTER
TRHE I MRABSDFERE (RL—F v\ T7) &
SmartsynDH AV E—F VR L>THIRZELCTHED
BEDIRIENIBEALIZD. H2VEFERENAZTVEEICIE
HAEEDIRBNRD LD TR BT FHERENT
S ILMRORBEPRSICIOTELLETOT EMICHAE
LT SmartsynO ANEEZBR T E7-D.R/DEHREIFRD A
TEBOFNE (F12) ZEBLTEDEZ R DX HRZH LT
2T,

o HAORREZLICAFELEFEERELISEIZ. 21HDH
BENTTFEH RO RETCHEESEEITOT HAMD2
HRIFFRLBEFETERL TS,



e Because a rotor and a stator of Smartsyn are
arranged in a pair in the same container box at the
time of a delivery inspection, try to use them in the
pair as much as possible.

Even when the pair at the time of the delivery inspec-
tion cannot be used, try to use a pair of a rotor
section and a stator section in the same container
box.

Although Smartsyn with a combination of a rotor and
a stator from a different container box operates as an
angle sensor, and electrical angle signals can be
obtained, performance such as a transformation ratio

may not satisfy specified values.
Do not combine a rotor section with a stator section

of Smartsyn of different model numbers. Such
combination cannot satisfy required function and

performance.
In case a strong magnetic field surrounds Smartsyn, it

may not work properly with its magnetic flux affect-
ed.

The Smartsyn coil is exposed, please be careful not to
damage the coil. Cause of failure (disconnection).

® Smartsyn®OO—2 e X7 —2 L HERERFORT7 %
E—RIERICLERTHDETD T TEIRDZDRT TS
BRIV HARERDOR T TIERTERVBETH.
E—iRaEERTO—2flc AT —2AI%EAHE OB TIER
<T2TLN,
BB 2OBBFROO—2AE R T—2A1EHBAEDE
THBETHAEL YL THEL.ESNBAERSSZE
SNETH ZERELGEOMENMEREZHE LR WVZENDH
D&,

o D ERBZSmartsynDO—ZAlE XTF—RBEIDEAHE D
BTIHEALBVTE TV MR R HE TE EE A

o BMARNIHAHISmartsynDELICTEET BB S 1.
Smartsyn OB RICHEZEX REZRESEZILHHD
ES

® SmartsynlCEEE 5 X BVKSICEREL TSV A5IcO—
BADAAIICFZZ DT 8 WELSICTEERLTE TV = (7
B ORRCBDET,

® 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.

o IENHEEN100%ISEVERESRAE TRIBEERY 5 Litik
HELET DT HIKREBEDR ZEEDOLET,



Multi-Speed Resolvers

Lineup s>+~

Specifications
L%

Model Number

TS2541N16

152543 N16

152544 N16

152542 N32

152545 N32

iz F=
;;”Ct'on e 1X - 16X 1X - 16X 1X - 16X 1X - 32X 1X - 32X
E
Primary Rotor Rotor Rotor Rotor Rotor
B B (Inner Member) (Inner Member) (Inner Member) (Inner Member) (Inner Member)

Input Voltage
A B E

AC 7.0 Vrms £5%

AC 4.2Vrms £5%

AC 4.2Vrms £5%

AC 6.5Vrms 5%

AC 7.5Vrms £5%

Transformation Ratio [K]
Z E K

0.170 =10%

1X
0.500 +£10%

16X
0.420 =10%

1X
0.500 +10%

16X
0.420 +10%

0.192 £10%

0.167 £10%

1X X X X X
Electrical Error (Accuracy) i2,700” Max. i2,700" Max. __'_2,700” Max. i2,700” Max. __'_2,700” Max.
BRRE (FBE) 16X 16X 16X 32X 32X
+60" Max. 140" Max. +40" Max. +30" Max. +30" Max.
X
Residual Voltage 50 mV Max.
B8 OB 10 mV Max. 10 mV Max. 10 mV Max. % 20 mV Max.
30 mV Max.
1X X X X X
Phase Shift +5.5° +£5° +5.5° £5° +5.5° £5° -6° £5° TBD £5°
fii B 9 h 16X 16X 16X 32X 32X
+28° £5° +10.5° £5° +10.5° +5° -2°£5° TBD +5°
Input Impedance
A E—4 R |ZRO 157.6 Q Nom 190 Q Nom 185 Q Nom 240Q Nom TBD Nom
X X X X X
Output Impedance 7ss 77.6 QNom 70 Q Nom 65 Q Nom 63 Q Nom TBD Nom
1 E—2 >R 16X 16X 16X 32X 32X
602.5 Q Nom 260 Q Nom 260 Q Nom 1,280 Q Nom TBD Nom
Max Operating Speed o o o o o
5 B Bl &
Operating Temperature
Range -55to +100°C -55to +100°C -55to0 +100°C -551t0 +100°C -55to0 +100°C
EEREE
Dielectric Strength <1.0mA <1.0mA <1.0mA <1.0mA <1.0mA
it = E @ 250V -60Hz @ 250V -60Hz @ 250V -60Hz @ 250V -60Hz @ 250V -60Hz
Insulation Resistance 100 MQ 100 MQ 100 MQ 100 MQ 100 MQ
& I’ i @ 250VDC @ 250VDC @ 250VDC @ 250VDC @ 250VDC
Z;SS 2 0.17 kg Max. 0.28 kg Max. 0.32 kg Max. 0.60 kg Max. 0.50 kg Max.
X X X X X
Output Voltage Equation Esia-s3a= KETs1-1s2 COSO Esiassa= KEria-rsa COSO Esia-s3a= KEria-r3a COSO Esi-s3= KEr1-r2 COSO Esi-s3= KEri-r2 COSO
WAHEA T Es2a-saa= KETs1-Ts2 Sinf Es2a-san= KEr1a-r3a SINO Es2a-saa= KEria-r3a SinO Esa-s2= KEr1-r2 Sinf Esz2-s4= KEr1-r2 Sinf
(HAHEEAHER) 16X 16X 16X 32X 32X

Esie-s38= KEs1-1s2 05160
Eszg-sa8= KETs1-1s2 Sin166

Esie-s38= KEris-r38 COS160
Esze-sas= KEr1e-r3e Sin166

Esie-s38= KErie-r3s COS160
Es2g-s48= KErie-r3e Sin160

Ess-s7= KEr1-r2 05328
Ess-s= KEr1-r2 5in320

Ess-s7= KEr1-r2 05320
Ese-ss= KEr1-r2 5in320

% Nom : Nominal value

(RFHE)

TBD :To Be Determined (i)

% Please kindly note that the above specifications are subject to change.

LREDAKMEIIEET SFEREENBD FTDTFHITELLEST L,



Outline
A2

152541N16

Dimension : mm
F3E :mm

152542 N32

12015 (7.5) 82015 5 Max.

12:0.1 (8) . 10.4:015
6 Max. 0.4:01
+6 = & 3 +0 B = S
Q 19 | T2 ~ =
&l 3 21 8S 5 3 o & & gl o3
| Z10.15:005 0.2:01 g9 S|5| < ol S| § L 11z 11.2#015 9 5
=~ N o = ™~ = ¢ qg ¢ =l ¢
S| 5 1.7=015 785 76:015% | R|Q S SIS £ 61 E
Il Sres g (IR I 7 S
Rotor CW ® Rotor CW ®. =
18.5 Max.
. 18.3 Max. 82011
£ I
E 7+0.1
5 ‘ ‘ 0.2:0.1
i 7.60.1
: < 2173 B ek T
+6  F§| F £ S 7201 oq o3 o o5 # 2| 3 3 142015
2322 © gl @ gl = 5| 55
- E<RE - 53 > 538 g 5¢ —
N Py | o —| = ©
Rotor CCW ®| s| § Y Rotor CW N NEASS

152544 N16

£ 183 Max.
=
0| 701
-
Ew
= —
5 701 5§
d ol % oo 5
+6 ééé IS Cojocio,‘
> S| P e
- YN 215
285 )
Rotor CCW ¢ 5| g © el e

% Please kindly note that the above dimensions and structures are subject to change.
LRONRTES LS VBEREET ZARMDHD ETDOTFHITHEIIZS L,



amugaus,  BE )| ¥ ¥ X S &

mit
T395-0063 REERRETPHEITHIEIS
WILEI RS
T330-0071 HERTWeEMmHEMX EARBITENES 5HAO7SYEILIF
L EStET
T144-0054 RREAHRXFHEHITH19FIS
WEESR

BRBEEMR

T395-8520 REFRHFATEE1020%H
W RERE AR

T444-0837 BHRMEDE]TH2ES HAKEL2F-A
BMEEEEEMR

T486-0916 EHMREAFHH/\KRIETH0FH:
BXBRERMR

T632-0011 KIRAFARRR)IXFRES T H6%H245 KRREELIL4F
WEAEEM

T812-0011 BEKERDIESXIGSHRI4TEIEIS S /\FARLIL6F
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/\ Safety Warning

@®To ensure proper and safe use of our products, please read the
"SAFETY PRECAUTIONS" carefully before using them
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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
period, Tamagawa Seiki offers repair service, with
charge, in order to maintain the quality of the
product. The MTBF (mean time between failures)
of our product is quite long ; yet, the predictable
failure rate is not zero. The user is 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.
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TAMAGAWA TRADING CO., LTD.
A COMPANY OF TAMAGAWA SEIKI CO., LTD.

International Marketing Sales Department
1-3-1 Habacho, lida-shi, Nagano, 395-0063, Japan
PHONE +81-265-56-5423
FAX +81-265-56-5427

Motortronics’ sersmexL<cLzs.

@ https://www.tamagawa-seiki.co,jp
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