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Resolver for Space Application
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Features = w«

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.
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Wide Temperature
Range
[EVMERRE S H
Wide operating temperature

range for space environment
and aircraft application

® Temperature Range -50 to +100°C
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® R EEH -50~+100°C

Applications s:zm

Vibration & Shock
Resistance

MiiREn - MiEE

Superior environment resistance

@ \/ibration
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.
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196 m/s2 {20G}

10~500Hz 3%H F2h
® &%

9,807 m/s?{1,000G}

6ms 6% %30 5+18[E]

® 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
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Vacuum &
Radiation Resistance

MEZE - MTAETHR

Support for everything from
rockets to deep space explora-
tion satellites
® \/acuum Resistance

1.33 X 103 Pa Max.

® Radiation Resistance
50 krad Min.
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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.
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Multi-speed resolver for high resolution and
high accuracy, suitable for harsh environments
such as on Mars.
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Perseverance Curiosity
Mars 2020 Mars Science Laboratory (MSL)




Single-Speed Resolvers

Principle = =

Smartsyn

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
S2-S4 in the output winding when the phase R1-R2 in the
exciting winding is excited by the voltage of Erir, =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 FEohRR
Red/White

(/8) &

L
R1 ]
ER1-R2 |
/
R2

Yellow/White /
H)

Exciting Winding (Rotor)
FhRER (O—%)

Smartsyn (LYVILN) ODRBIFZEER CIFLACELTY
MDD O—RERT—RIIAHINTVBR LI BN EX-
TLED,

R ERR 23 REBE TR T 5 & B ARIERIC RO
HABENFBEINET,

COHAEREIFEEBICE S TET D ZDEEE
FAMBLICIDAEZRZ D TEED,
FRLBIR1-R24BICE EEri-r=EsinwtZ N T 2 &ICK
D HF7{81S1-S348. S2-S4tRICENZNEEABICHE U
cos&sinDEENESNET, (K2.K3BH)
(CDESBFEVADLYILNE BRXZA FEFEVET,)
HIAIS1-S348. S2-S4E TR S NBESIFREDOH TR
INEF.CNEHNBEARREFVET,
HAZEARRICIFBEDEZWMILIDO @D 2TEED
BATHBDET,

o O—2IES (BE) 2RET 3O EEN V%
AUTVLEY,
CO&ESICSmartsynlFEEAICIGCT-BEEZFSNDE
HE . O—ZADESEEDTHDEFRN SV RICEST
BRINTLET,

Red
(7%)
S1

Es1-s3

Black
Es2-s4 (28)

-— ]

S2 S4

Yellow Blue
(&) (%)

Output Winding (Stator)
A (RF—%)

* 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".
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Output Voltage Equation
HABEARER

MOutput Signal (+type) HIIES (+5 1 ) @O0utput Signal (-type) HHES (—& 1 )

Esi-s3=K Eri-r2 * cOSO
Es2-sa=K Erwr2 * SinO

Esi-s3=K Eri-r2 * cOSO
Es2-sa=—K Erwr2 * SinO

Fig.2 Characteristics of Excitation / Output Voltage (In case of +type) Fig.3 Characteristics of Excitation / Output Voltage (In case of -type)

X2 [hiEe HOBEERE (+ 217 D5R)

X3 B HOBERHE (- 21T D158)

1 N-A Exciting Voltage \ N\ | Exciting Voltage
f | 1 A E £ f ! B
1 1\ | || ER1-R2 1 HEH ER1-R2
[ G)
© ©
E E
‘g : AN g “J- output Voltage 3 AR e Output Voltage
%,%, RSB RE [l Esi-s3 gow [ Y VY Esiss
A TN i a A Output Voltage AP A A AR Output Voltage
AT PR Aol I L A A B E A PR A AR L YA whsE
P VALY Esesa VANV VAR Es2-s4
0 90 180 270 360 0 90 180 270 360
Shaft Angle Shaft Angle
[EExMA6 [] OExMA 6 []
(3Output Signal (1X-BRX) 71155 (1X-BRX)
Esis3=K Erir2 * cOSO
Es2-sa=K Eri-r2 * Sin@
Fig.4 1X Output Voltage Change
4 1X-BRXDHEAEBEDEIL
|
A AT AN AL ", Exciting Voltage
TR RTET AT RV A VTR VAT TAIL IR
(R1-R2)
[
° =
2
‘s )L N LU A Output Voltage
giﬁ [1ITATRA VATV HABE
S VYN (51-3)
£
o°
=
.| Output Voltage
L s
0 90 180 270 360
Shaft Angle
EE=[ 1M
Erir2: Excitation Voltage (Phase R1-R2) E[V]:Excitation Voltage Amplitude (Vo) Erire: FHBEEE (R1-R248) E[V] : A ERIE (Vor)
Esi-s3: Qutput Voltage (Phase S1-S3) f[Hz] : Excitation Frequency Esiss: H7IEE (S1-S348) f[Hz] : FhREE R
Esz:s4: Qutput Voltage (Phase S2-S4) t[s]:Time Esasa: tHAIEE (S2-S448) t[s]: BERS
w =2nf w =2mf
K :Transformation Ratio K ZREI
+61[°]: Shaft Angle (when Rotor is rotating in CCW viewed from mounting end of aresolver case) ~ +0[°]: BlEE A (LYVILNT —XEUHEIH 5 & T O — 2 CCWEIEEES)




single-Speed Resolvers SMartsyn

Lineup s-.+.-
Dimension : mm

Specifications Outline s : mm
Lk 5

Size 08 10 15 Size 08 152538

i M- AWG 28 '
Model Number (5.4) & (6.5)
i = 152538 | TS2539 152540
o3| =
Function €> %‘Oof 3 3
e 4 1X- BRX g 2 i’;’ &'T N
hs) Y =
Pri
ﬁ;mar}:ﬁ il R1 - R2 (Rotor) 26+01 [ |157*8%
18+0.2
Input Voltage
A BH B E AC7Vrms
Frequency 10 KH Size 1 U T82539
I ® OB z A
mn"mm ) ?\IO
Transformation Ratio [K] 0.5 £5% | N XMTG.DIM. 252025 +8 g
Al o S EE
? Vg (ZFILE
> x
Electrical Error (Accuracy) e , \ = 3
- +15' Max. - >
TEEE (D) > Max ) 8% 2] <
K, j/ ° 8% g
Residual Voltage — o ©
% g B L 20 mVrms Max. = F;O_Tfj;%”;'cat'on 24503
- 2.5%0.1
22
Phase Shift R . .
“ | F h +10° Nom +5°Nom 0°Nom
Input Impedance .
b Sis 7 |27 140QNom | 160QNom | 120QNom sizelh TS2540
L=300 Min.
/AWG 28
Zso — 160 Q Nom 350QNom MTG. DIM. 00.25
Output Impedance - - : -~
HA1VE—HYZ
Zss| 120Q =Nom | 130Q Nom 330QNom ‘M T
]

0,

Max Operating Speed . . . ( L _
= 8 O & 5 40,000 min 10,000 min

$36.83 025
$34.3
d) 9.52+0.01 5

Operating Temperature

Range -55 t0 +100°C 24787
BFREREHE Zero position (REF) 169,
Drelectric Strenath COME (BEUE)
lelectric Streng .
W OB F AC 500 Vrms for one minute
N % MTG.DIM (Mounting dimension)
nsulation kesistance
@ 3 I 10 MQ Min. 100 MQ Min. : Gap between a case and a rotor
== F—2rO0—2OBYFIHIBTE
Mass
= = 0.03 kg Nom | 0.04 kg Nom | 0.065 kg Nom
= ==}
Output Voltage Equation -type +type
HARA S Esi-s3=K Ekmrcose} {ESI—S:K Eri-r2*COSO
(tﬂb%}fﬁﬁﬂ) Es2-se=K Er1-r2°sin® Es2-sa=K Eri-r2*sinf

% Nom: Nominal Value  (A%rME)
REF : Reference (BE1E)

% Please kindly note that the above dimensions, specifications, and structures are subject to change.
LROANBTAE. TFRE. BLUBEITEE TSNS HDETOTFHITHEIIZIU,



Mounting Method and AGCUIACY =555 £ vmesme

Mounting Method
VAR pps S

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)
M (2= : PU1BA-SS)

Motor
Bearing

-5\
7YY e

Spring Washer
IFES
Screw or Bolt

Motor Shaft ”W W‘ ‘H

W\ 7
ﬁ/ (D 3

J

*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.

IO ESEEERETICHRMEER (B Oy 21 648 R —RVR1373B) DA TEHET B2 HEDHDET,

IR VHLRER ZHATEHEDLHDET,

Mounting Accuracy
ESHEE

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.

ROFRTIFRIL b
- Smartsyn

Cover

o HN—

Screw or Bolt
FOERIFRIL -
Spring Washer
IFES #
Plain Washer

SmartsynZE DT 1F ZBICIEO— R E X T—REDOH
BEESRET(O—EISYRERT—EMSVRBASTE
SIREE) BUDFFTLIE TV (TR ARIBR)
WICERDFF2HE (O—R2BRDERT—R S VAN AEE
SHEE) EBHHAINFLADTIERIZ S,

Rotor Transformer —
O—%k5Y% 7oA

Rotor Iron Cores
O—Z 80

P

Stator Iron Cores .,
FESp vy Stator Transformer

AT—HESVR
|
0
o

N R1
R4.3

Dimension : mm
& imm

Attaching Plate (Model : PU18A-SS) Optional
E{E M (2 - PU1BA-SS) bl

BIHEEN S 7415E. SmartsynDIFOMEEN+ 7 ICH
BTEAVWI LB £T,
c EIRN © E—XEOIRNIEP0.05mmILT
(0824 T1Ed0.03mmILTF)
- [FEE . E—X#ICXT T D SmartsynD 7 — BT EED
[EIEHEZ (X 0.05mmL T
(0824 T1Ed0.03mmILTF)
cEAE D E—XEICX T B SmartsynD 7 — ZEMTERD
BEAEIX0.05mmLT
(08ELT130.03mmILTF)
cEAFAFERBRHE AT—RrO—-X0EHARABHE
I$£0.25mmILTF



single-Speed Resolvers SMartsyn

Cautions for useé «=s.o:=

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.

® 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.

® Smartsynid Mt ICED NI AN BRE. A TIERL
J=c1 AN
M CERZANERE ARRCTIERINS L MR 0
BESHNRE (BRI ERBEE ANV E—F VX I8
ITNE)NESNBVWIEABDET,
BREE BE) Z#ETSETICCERTR0HICIE
ANEE AHREDE£20%
A EEALIRED 5%
ZEHRELTIERLIEEL,

o AICKEL/AXFEDHBHE. ELMEEERI RIS
BIIVYARARTDEWN S — LR TR T DL eRBAR L
LTLIEE LY,

I A XENENESICESTLESH B EF TS
ICTRIFBEIICLTLEE LY,

Example of a Twisted / Shielded Cable Configuration
VAR ERTDEMN—ILRIE 1BA

Insulator
AR IR

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.

e 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
BiR

Shield

® Smartsyn® ) — FigdH 3 WFERR S —IL RRITEI I
MEBEL T T W SmartsynDEABEIC/ 1 AH'E
D, HREZBRSEIRMEDHD F7,

® SmartsynD!)—RigE VA ZARTDER > —IL RFTIER
TE3HE. I MEREDFERE (AL —F v\ T1) &
SmartsynOH A1V E—F V2L THIREELCTHA
BEDIRIENIEA LD, H2VWEZERENAZVEEICIE
HABEDIRENRD LIZDT RN B0 £ FHERET
=L MEOBECRSICIOTELLETO T EMICHAE
LT SmartsynO AN EE=ZEBR T E7D.R/DEHREIRD A
HEOFE (1) ZEBELTEDEZ R DX HRZH LT
7230

o HARIHEELICRTELaRZEELIISRIE. 2 HDH
BEFTFHEBD BREZRESEITOT HAMD2
HRIFECEFRETERLTIIZEL,



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®O—2l e 27— 2%, HEEERORT %
FA—HEBERICTERTHDETD T TEBZRDZDRTTT
FERELIETV MR ER DR T CIERATERWVEE TH.
E—R2BERTO—2AlL 2T — 2% BHEHLETIER
KTEELY,
BHEALOMBFROO—ZA LR T—2A%ZHAEHE
THBATHHAEL L TEEL.ERNLBERSZ2E
SNFETHEELBEDEREIERERRE LRWVGED D
DET,

o DR ZSmartsynDO—ZAlE X T—2EIDEAE D
BTIIMEALBUVWTE TV IEER HREZ B E T EE Ao

o EALNME RN SmartsynDELICEET IHBE .
Smartsyn O RICHEZE R REZRETEZLHHD
F9,

® SmartsyniCEHEZE5 X BVWESICEER L TIZ TV HFIcO—
AOIAMILCF X ZDIF R VESICTERLIE SV EE (B
) OREEDFET,

® 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 HEXEENI00%IEVERERM TRERERY 5 CiEk
HELET DT K REBEDIR ZEBOHLE T,



Multi-Speed Resolvers

Lineup s>+~

Specifications

i

Model Number

TS2541N16

152543 N16

152544 N16

152542 N32

152545 N32

i =
%”Ct"’” " 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 BB RE

AC7.0Vrms £5%

AC4.2Vrms £5%

AC 4.2 Vrms £5%

AC 6.5Vrms 5%

AC 7.5Vrms 5%

Transformation Ratio [K]
Z E Ltb[K]

0.170 £10%

1X

0.500 =10%
16X

0.420 =10%

X
0.500 =10%
16X
0.420 =10%

0.192 +10%

0.167 £10%

X X X X X
E[ectrica[Error(Accuracy) i2,700” Max. i2,700” Max. i2,700" Max. 12,700” Max. i2,700” Max.
BRRE (1BE) 16X 16X 16X 32X 32X
+60" Max. +40" Max. +40" Max. +30" Max. +30" Max.
1X
Residual Voltage 50 mV Max.
B2 OB 10 mV Max. 10 mV Max. 10 mV Max. - 20 mV Max.
30 mV Max.
X X X X X
Phase Shift +5.5° £5° +5.5° £5° +5.5° £5° -6° £5° TBD *+5°
iz 8 9 h 16X 16X 16X 32X 32X
+28° £5° +10.5° +5° +10.5° +£5° -2° +5° TBD +5°
Input Impedance
ASAE—4 R |ZRO 157.6 Q Nom 190 Q Nom 185Q Nom 240Q Nom TBD Nom
X X 1X 1X 1X
Output Impedance 75 77.6 QNom 70 Q Nom 65 Q Nom 63 Q Nom TBD Nom
1Y E—4 >R 16X 16X 16X 32X 32X
602.5Q Nom 260 Q Nom 260 Q Nom 1,280 Q Nom TBD Nom
Max Operating Speed o o o o o
A E &
Operating Temperature
Range -55t0+100°C -55t0+100°C -55t0+100°C -55t0+100°C -55t0+100°C
e REEE
Dielectric Strength <1.0mA <1.0mA <1.0mA <1.0mA <1.0mA
it = £ @250V -60Hz @ 250V -60Hz @250V -60Hz @ 250V -60Hz @250V -60Hz
Insulation Resistance 100 MQ 100 MQ 100 MQ 100 MQ 100 MQ
i B I’ @ 250VDC @ 250VDC @ 250VDC @ 250VDC @ 250VDC
ﬁ"éass % 0.17 kg Max. 0.28 kg Max. 0.32 kg Max. 0.60 kg Max. 0.50 kg Max.
X X 1X 1X X
Output Voltage Equation Esia-saa= KETs1-Ts2 COSO Esia-s3a= KEria-r3a COSO Esia-saa= KEria-r3a COSO Esi-s3= KEr1-r2 OSO Esi-s3= KEr1-r2 COSO
Hj jj L2147 Es2a-saa= KETs1-ms2 Sin@ Es2a-saa= KEria-r3a Sind Es2a-saa= KEria-r3a SiNO Esa-s2= KEr1-r2 Sin@ Esz-sa= KEr1-r2 SinO
(BABEEARER) 16X 16X 16X 32X 32X

Esig-s38= KETs1-152 051660
Esag-sa= KETs1-152 SiN166

Esie-s38= KErie-r3e COS160
Es2g-s48= KERrie-R3e Sin160

Esig-s38= KErie-r38 COS160
Es2g-s4= KEr1e-r3e Sin160

Ess-s7= KEri-r2 05320
Ess-s6= KEr1-r2 5in320

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

% Nom : Nominal value

N

TBD :To Be Determined (K7€)

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

LROAKMEISEE T ZEREEDBD TITDTFHITHEILEEL,



Outline
NX

152541 N16

Dimension : mm

12+0.15 (7.5) 8015

5 Max.

+6 = & o
g 8 =3 8
22| CFoise00s 02:01 5 5|2 C,i?
- K| o = Slo|
c| <] 11.7:015 (785 762015 | ®Q 5
»| S = 3
< | — | | B B <
Rotor W ®| ®
i 18.3 Max
£ "
= 701
0| -t

+0

-
Rotor CCW

@87 Max.

¢ 73.7 Min.

¢ 72 Max.

¢ 58 Min.

1.5 Min.,

7+0.1

(b55h6(*80‘9‘

152544 N16

®90h6( 8 oze)

+6
-
Rotor CCW

1.5 Min.

7+0.1

x|
(]
>
™~
o
S|

©$93.4 Min.

$91.7 Max.
¢ 78 Min.

1.5 Min.

701

$75h6(+3°19)

#110n6(3022)

& mm
12=0.1 8 10.4=0.15
6 Max., 0.4:01
+6 AN = — Ax
o5 ¥ g 5 22 &l o3
3l 3 S | 1o 11.2:015 So| o
- S =
|l o o T =<
SN = SIS
o ¢ 9 3 3| e
Rotor CW . S

152545 N32

+6
(-
Rotor CW

$113h6(3022)

¢ 109 Max.

14015

% Please kindly note that the above dimensions and structures are subject to change.
LEROABTES LVIBEIIEE T ZERMENBD FTDOTFHITEIIET L,
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BRFo et

Bk &
T395-0063 REFLKAGHHI TEIES
WItESREEM
T330-0071 HERSWVEETHOR LAKITEE1S SHEOT5Y3F
WRAEEEM
T144-0054 ERMAEXFTHHEITH19EIS
WEERE XM
T252-0233 #F/IRIEERHPREERA1 TEOE155 JAIT135DNEILEF
BREEEM
T395-8520 RERFHAGER1020% M
WSS
T444-0837 EMEAMIBHETH2E S HAKEIL2F-A
BEHEEER
T486-0916 EAREEHM/\NKASTH0FH
WARRE M
T532-0011
WEREE M
T812-0011
WEAERER
T395-0063 REFEKAGPSNITESES

KRERFARRTEXERS5T B6%E245 RKREXELIL4015

BRREATESXELR4TE3E3S $S/\BAREIL6F

st

WAK - FE—FEPT 73958515 RBEHREFHAKIS79EM

| E3) B ¥ FF T395-8520 RBEKAENELR]020%FH

nE B ¥ PF T399-3303 REE THEIELIETTAS3174% 1122
WO\REERH - \FE-TT039-2245 HHRENFHILT >y — %M TEH3E4TS
W/\REEMNFE_TH T039-2245 HHRENFHILAVy—TERMITE147
W/\REEMEME—TH T039-0811 HHE

=]

B\FEEFMBEHE"TH T039-0811
BN\FEER=RIIF T033-0134 HHREZRAHAE2TH1008 1
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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 services, with
in order to maintain the quality of the product. The
MTBF (mean time between failures) of our product
is quite long, the predicted failure rate is not zero.
The user is advised, therefore, that multiple safety
measures be incorporated into 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

Head quarters

1-3-1 Haba-cho, lida, Nagano Pref., 395-0063 Japan
PHONE +81-265-56-5423

FAX +81-265-56-5427
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This catalogue is current as of September 2023
ALL specifications are subject to change without notice
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@ https://www.tamagawa-seiki.cojp






