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Singlsyn is the latest art of Absolute Angle Sensor which
is developed by Tamagawa. This is a superior sensor
which realizes extremely thin structure, usability in wide
temperature range and high humidity and in other harsh
environmental conditions, and high reliability.

(Singlsyn is our trademark for VR type Resolver.)
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H Extremely Thin Shaped
Singlsyn has achieved smallest mounting space
because of its extremely thin thickness as a built-in
structure.

B Wide Temperature Range
—40 ~ +150°C
(Large diameter type : =30 ~ +150°C)

H Robust for harsh Environments
e Vibration : 196 m/sec? (20G)
¢ Shock : 980 m/sec? (100G)
e Humidity : 90% RH over

M High Rotational Speed
30,000 min~' (rpm) (Large diameter type : 12,000min-")
Min.

B High Reliability
Singlsyn has the similar structure to electric motors but
has high reliability because of no winding coil on its
rotor.

H Sensing Absolute Position and Velocity
According to connection to a R/D converter or Smart-
coder, it is capable of converting analog output signals
of Singlsyn to digital position (angle) signals. The
position signals are transmitted as the absolute
position within a range of electrical one cycle.

M Low Cost
Especially low cost is realized by reducing the number
of parts to 1/10 compared with conventional resolvers.




IGABI TYPICAL APPLICATIONS

ONITyREBENDE—2HLV T XL —2DEEA BIEH
Detection of a rotational position of a motor and a generator on a hybrid vehicle

OEREBENE—2AEGM B Y
Detection of a rotational position of a motor on an electric vehicle

wig
Generator
Singlsyn’

NATVYy RILT LY RT L)
(Hybrid Engine System)

OEE)/ NI X7 (EPS) HE— 2RI H
Angle detection of a magnetic pole of
a motor in an electrical power steering wheel

ORIV T (T 7NV ) I A AR

Angle detection for controlling a fuel valve (air valve)
Singlsyn’

OETHAMARENAERH
Angle detection of a conveyer in a vacuum
2817 — L

Double Axis Arm
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AC Motor

Singlsyn’
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ACE—%
AC Motor

i

Singlsynz 5 —% (K5h)
Stator of Singlsyn in atmosphere

(

Friy—I(O—2EXT—EE DY —IVE)
Can Seal
(for the seal between a rotor and a stator)

OSR(RTyFRYZI 4L X) E—2DHIHAEREEES
Angle detection for control of a switched reluctance motor Singlsyn'n—4 (E22ch)

O=NNRAL AT 3 E—2NNTNVEI A B EASH Rotor of Synglsyn (in a vacuum)
Angle detection for vector control of a high efficient induction motor

OACE—% (PME—%) DEEFIFHEA EiRH
Angle detection for rotational control of an AC motor (PM motor)
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. Z0u—sL27 =2 DOF vy T DEAERHIL TSINE
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(il B )
Eri—r2=Esin wt (1)
(HE)
Esi—s3=KEsin wt - cos(X* §) —— (2)
Esz—ss=KEsin wt -sin(X - §) ————— (3)
K : £ t © IR (7]
0 : [Blfsf (] £+ Jihiss R B [Hz)
w  FAME (=2 7f) [rad/sec] E : FifEEE[V]
X 5 (X=2, 3or4)

(F8) (F7)
Red/White Red
R1e S1
ER1-R2 Es1-s3
R2 S3
(#.8) (2)
Yellow/White ! Es2-s4 . Black
S2 S4
B B (#) (&
Exciting Windings Yellow Blue
Hoh Al

_ Output Windings
X1 EARE

Fig. 1 Wiring Diagram

27—4

(a)2X

The contour of a rotor for Singlsyn forms specially
curved air gap between its stator and the rotor, of which
permeance is changed as a sinusoidal wave corre-
sponding to an angle of the rotor shaft. One excitation
winding and two output windings are placed in the stator.
The two output windings detect a change of air gap
between the rotor and the stator and produce output
voltage with 2-phases proportional to sine and cosine of
the angle of rotor. (Refer to Fig. 1 and Fig. 2) Because
the output signals of Singlsyn are the same as those of
conventional resolvers and Smartsyns as shown in
equation(2) and(3), they can be converted to digital
angle data by using conventional resolver to digital (R/D)
converters. Singlsyn which produces twice angle output
signals (2X type) has an elliptical shape of a rotor as
shown in Fig. 3 (a). A rotor for 3X type is triangular and
cross shaped for 4X type as shown in Fig. 3(b) and 3 (c).
<Excitation Voltage>

ERr1-ro=E sin wt (1)
<Output Voltage>

Esi-s3=KE sin wtecos (Xe8) — (2)

Es2-s4=KE sin wt e sin (X 8) ——  (3)
where

K : Transformation Ratio t : Time [second]

6: Shaft Angle [degree] f : Excitation Frequency [HZz]
w: 2 rf [rad/sec]
X: Multiplication Factor of Angle (X =2, 3 or 4)

E : Excitation amplitudeVoltage [V]

S1-S3 18 (Es1-s3) S2-S4 1H(Esz2-s4)

In - phase /Phase S1-S3(Es1-s3)
&
LiE]

Phase S2-S4(Es2-s4)

‘ Shaft Angle

HAEE
Output Voltage

bl
L]

Reverse phase

X2 HAOBEESFH
Fig. 2 Output Voltage Characteristics

(c)4X

X3 #fEmEn— 2K

Fig. 3 Rotor shapes with number of multiple
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HISTORY OF DOWN-SIZING AND PARTS-REDUCTION OF A RESOLVER
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7', SMarksyYneiz->Cid, u—%, 27 —4, [\lifi5h5 2 2
(AT —gfll-a—2{1) DA DI REEL LD T,
ZFRIZHLTZOVRIBLY ASIE, TV A THD NG A
T —Z1lfl (Single) DALNEGFE ML L 20, Fh7z513
Singlsyn®& WK 4 Hila Dl EL 7=,

Tamagawa Seiki Co., Ltd. has been developing and
manufacturing resolvers more than 50 years. The
progress regarding the resolver was a history of reduc-
ing their size and cost at the same time.

Originally the military specifications of resolvers with
brushes had two windings on both a rotor and a stator.
Even after resolvers came through a brushless type and
a built-in type, Smartsyn still needs four windings on a
rotor, a stator and a rotary transformer (rotor and stator).
Compared with these conventional resolvers, the newly
developed VR (Variable Reluctance) type resolver needs
the winding on a stator only. We named this new

product Singlsyn.

1000 |

—e(127)

B2 [g] . = (87) ..--{—" 800g™.. £R (G —2) 5100
Mass [gram] ] %‘g S \600e 7] e Cese Leneth T 2E (mm)
500 7_g r Case Length
. o 31) @ -50
] 8P 13505 - -
: I
fEH LTV 3RS 5 T =
Number of Integrated Parts 50 48 Smartsyn Singlsyn
(piece) 40 L] .
304
21
204 7 20
104 ﬂ 5
| 0]
54 ARG TIILREALT|EN M 25T Smartsgn(ggingmgn@—
Standard Brushless type | Built - in type
LYLREE (5R) 4 MIL
Price of a Resolver NDS#1& 5
(Ten-thousand Yen) 3 E\%JE%N% )S
Standard/\ 5oL asq 7
21 Brushless type ®
o\ Smartsun L@
1] 517 ing
Built: in type
T I I
1960 1970 1980 1990 2000
£

X4 YL VN (S-21) DOEEE

Fig. 4 History of Resolvers in Tamagawa (Size-21)
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Smartsyn®& Singlsyn ® o) s LBk
STRUCTURAL COMPARISON OF SMARTSYN AND SINGLSYN

SmartsynPs Singlsyn D EDENEXI5ITRLE T, The structural differences between the Smartsyn and the
Singlsyn are shown in Fig. 5.

Smartsyn®

Y — KR
Lead wire

T=2 AT b7 2R
Case Stator transformer
A7 =28 =Eo%
Stator core 7 Coil
a1 A—%2hr7>2R
Coil Rotor transformer
O— %84t~ hZodh
Rotor core [ Hollow shaft

Singlsyn®

U—FgaA47 WEE 24T
Lead type T Terminal type
27— 2k m Output terminal

Y — R
Lead wire

o LKL
= : .
Rotor core
%

a4
Coil

0— 2858
Rotor core

5 Smartsyn® & Singlsyn®o) s e i
Fig. 5 Structural Comparison of Smartsyn and Singlsyn

24 >Fv7 LINE UP

g€
.\é\eé\(&
o
/;ﬁé@ 5-63
i ¢180 TS2296Series
S-53
132 TS2763Series(2X)
S-40
101, TS2255Series(2X)
$-25
$64, TS2216Series(2X,3X,4X)
S-21
¢S5 TS2225 Series(2X,3X,4X)
S-15
*3 TS2224 Series(2X,3X,4X)
S-10 M A 2X~10X A E. ZME ¢ 300mmAlfé % T
¢ TS2223 Series(2X,3X,4X) HIEATRE TS

Al B RGHE < ZE 0,

S-04
¢11 . We can accommodate from 2X to 10X over
"3 152210 Series and approximate diameter ¢300 mm.

For each special case, please contact us.
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J—RN#42 4147 Lead type
4 # SPECIFICATIONS

::%UNCTION = 2X-VRX 3X-VRX 4X-VRX

;jr-ame Sizg # S10(¢p25mm) | S15(¢p37mm) | S21 (¢52mm) | S10(¢p25mm) |S15(¢p37mm) | S21 (p52mm) | S10(25mm) | S15(¢p37mm) | S21 (¢p52mm)
I\ﬁ;odel Number S TS2223N1112E102/ TS2224N1112E102|TS2225N1112E102(TS2223N1113E102|TS2224N1113E102(TS2225N1113E102| TS2223N1114E102| TS2224N1114E102| TS2225N1114E102
é(citati?n |an=;E & AC 7Vrms 10kHz AC 7Vrms 10kHz AC 7Vrms 10kHz

g’\rimary 51339 fﬁ'] R1-R2 R1-R2 R1-R2

SRR S 0.286£10% 0.286£10% 0.286£10%

Ezcuracy B +60'Max +45'Max +30'Max

AHAE—=F >R Zr0
Input Impedance: Zro

120 Q+20%

120 Q+20%

120 Q+20%

HALE—H 2R Zss

Output Impedance: Zss T.B.D. QNom T.B.D. QNom T.B.D. QNom
,i%ase gﬂhm EE T.B.D.°Typ T.B.D.°Typ T.B.D.°Typ
ﬁass g 0.023kg 0.050kg 0.090kg 0.023kg 0.050kg 0.090kg 0.023kg 0.050kg 0.090kg
/ 9
42X OUTLINE
S$10// TS2223N111[_JE102 Series 2X : TS2223N1112E102
L=300 MIN 3X 1 TS2223N1113E102
ETFE AWG28 4X 1 TS2223N1114E102
5MAX. 703 . 4MAX |||
%S g Rotor(2X) & do
Ao, mhgme s S I
o,_g %81_0.3_ | g 1+0.02 §o 1£0.02 -LQ A 1x002 L]
R i = @ Wi /
K] B
: | i
0.5+0.25 i ~Tik 5.07905
o ~ MTG.DIMX
Relative Dimensions for Mounting
$15// TS2224N111[ JE102 Series a0 2X - TS2224N1112E102
5MAX | 7*03  4vax ‘ G26 :
: T e 4X : TS2224N1114E102
ch Rotor(2X)
!" 'l! 3 N 28" N 32 S Rotorax) N 2—/|c+8'04° K Rotor(4X)
o§ g 8+03 ] ,g 9; 3 & +u‘_)__ r-° +LQ- 7 /r\
N~ — —
3 3 — =2 UG ioé 6 %y
i i
0.5+025Mft~tiE ( 2-5+°0.05 %D
- MTGDIM* 0
Relative Dimensions for Mounting
S21// TS2225N111[_JE102 Series L=300 MIN 2X : TS2225N1112E102
5MAX _, 7£03, . 4MAX BT ETFE AWG26 3X 1 TS2225N1113E102
S Em— 4X : TS2225N1114E102
||| J & %02 Rotor(2X) go 8
= 5 S @ Rotor(3X) ‘o Rotor(4X)
8+03 M = e
g |3 8 I !
os | £ = +002 ool \\.// 1+0.02 '_
9] [e9] —
213 b \
1
0.5x025BF ik | +0.05 £°
MTGDIM% ' _ 5250 - 2
Relative Dimensions for Mounting Ty)

¥MTG.DIM : O—% & X7 — 2 OB R iE
All dimensions are described in milli-meter.
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wmFE> 247 Terminal type
4 %k SPECIFICATIONS

% 13
FUNCTION 2X-VRX 3X-VRX 4X-VRX
;jr-ame Sizg o S10(¢p25mm) | S15(¢37mm) | S21 (¢52mm) | S10(¢p25mm) [S15(¢p37mm) | S21 (p52mm) | S10(25mm) | S15(¢p37mm) | S21 (¢p52mm)

I{T/I’odel Number S TS2223N1012E199(TS2224N1012E199| TS2225N1012E199(TS2223N1013E199| TS2224N1013E199| TS2225N1013E199/ TS2223N1014E199| TS2224N1014E199TS2225N1014E199

A Hh B &

Excitation Input AC 4Vrms 10kHz AC 4Vrms 10kHz AC 4Vrms 10kHz
Ig\rimary Sigje o R1-R2 R1-R2 R1-R2
%ansformgon Ratioﬂz 0.2+10% 0.2+10% 0.2+10%
ﬁcuracy E +60'Max +45'Max +30'Max
A RO 50 Q:£20% 50 Q£20% 50 Q£20%

Input Impedance: Zro

BPAESARIS | 77 Qx20% | 74 Q£20% | 70 Q£20% | 77 Q%20% | 78Q£20% | 71 Q%20% |T.B.D.0%20%| 110 Q=20% | 890:20%
gﬁase gﬂhift K i +11.5°Typ +10.1°Typ +6.5°Typ +7.9°Typ +7.2°Typ +3.6°Typ T.B.D.QTyp +1.4°Typ 0°Typ
. ®| oo2kg | 0050kg | 0076kg | 0023kg | 0050kg | 0076kg | 0023kg | 0050kg | 0.076kg
A 10
SR OUTLINE
S10// TS2223N10[_I[ |[E199 Series 2X : TS2223N1012E199
3X : TS2223N1013E199
. 4.5Max 20 4X : TS2223N1014E199
45 SOLDERING gg
TERMINAL PINS (Pb;ee) - .
S A go i go
T = IR 02 o N I Rotor(2X) 2 Rotor(3X) @
Oug> %8:0_3 il tf 'g_: ’%m 1200212 567099 120027 AR 567003 1400 ]
Y alIC \% o N7 NS 7/
0.5+0.25B0 4+ & [ 7203 @/(
Relative Dimensions MTG.DIN 3.5Max N
for Mounting BS 3.5Max
S15// TS2224N10L_I[ IE199 Series 2X : TS2224N1012E199
5Max 26 3X 1 TS2224N1013E199
4.5 SOLDERING | 54 4X 1 TS2224N1014E199
TERMINAL PINS Pb-Free) 625
| g % T o %u'c; %o %o
Sl 9l 16 hoo | oo T} ) ) )
ol = a3 / f 9 - Rotor (2X) - Rotor (3X) = L Rotor(4x)
S| 8| 8+03 ol N = +0.04 ° +0.04 ° +0.04 3
N — q|S D =1 120 Hod-, o 507003 20 Y e 50003 20 LSO o 557003
23 §§) ’,,,, S 9952 0. 2952 o L #9:52'0
Relative Dimensions g; /+9 |
for Mounting 7+03 *9 251008
0.5+025B ik | AMax -
MTG.DIM3% 4Max
S21// TS2225N10[_I[ |[E199 Series 2X - TS2225N1012E199
. 5Max 26 5.4 3X : TS2225N1013E199
45 SOLDERING 4X : TS2225N1014E199
=~ (Pb-Free)
TERMINAL PINS a o
T4 g % %
SiE g pd Rotor (2X) i Rotor (3X) 9 Rotor (4X)
8 § 8+03 L 2 7 \<
oQ —1 0
(u\,) % /ﬁ % ggo 1z0.0: 12'7+0.03 1+0.02 ¢12.7+0.03 1+0.02 12,7 +g_o3
=Y M \ i
)
Relative Dimension 7£03 +0.05
for Mounting . . 45Max ' 250
0.510.253%7?\‘]'7%
MTG.DIM 4.5Max

¥MTG.DIM : O—% & X7 — 2 OB R iE
All dimensions are described in milli-meter.
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KOS 47 Large diameter type
4 # SPECIFICATIONS

HE

#

FUNCTION 2X-VRX

¥ T

Frame Size S-53(¢132mm)

i3
Model Number

TS2763N202 / EU2932N19

A ] ) iR

Excitation Input

AC7Vrms 10kHz

érimary SidzIJ # R1-R2
gransformati%n Ratio & 0.23+10%
*/E\éccuracy = +72'Max
Tt pedanes, 210 2 10502:10%
:jojtﬁpﬁtﬁml:;;e_dgn\ge;:(z:sgss 240QTyp
Ezhase S*Eift 7 n T.B.D.°x7°
%ass = 0.35kg NOM

SR OUTLINE

AT —%4 Stator

385+0.3
BMAX
5MAX
| 33
\ A
\ r ™M
. o
a S
o
[¢0)
©
g
o
(@)
=
Z
X<
g3
% 8 e I
i o
5
[72]
[ep]
16MAX(15) 3
z
s
o
o
[9p]
]
-}
g8 53
SIS o
25 &
2 3
o {7
Joa| NEOR
0]
EZBEF M

DETAIL E

TS2763N202

N

1

7-RR &5

7-EQUALY SPACED

\ ESHMEME

ELECTRICAL"0"

BMAX. [ . 5MAX
C1.5MIN C1.5MIN
2-R2 % x
2 <
2 0
© o
s P
CERFFHX BEREF
DETAIL B

DETAIL C

+0.048

$52+0018

O—4 Rotor

&
N
It
(=]
w

)

EU2932N19

(78.6)
LY

s
L s
(72.6)
500
RO.3 RO.3
|
|
FL—
5
+
S
AZREEHIR

DETAIL A
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LYIVIN/ T 2IVERIC RESOLVER-TO-DIGITAL CONVERTER IC

ZV—INZI—@

Smartcoder”

AUG6802N1

R FIFIbSYF I IHFN. EHERERT

10/12Evhd LYIWIN FIFIVERIC

High-speed, Digital-Tracking, Complete Angle Detector

10/12-Bit Resolver-to-Digital Converter IC

Smartcoder ® (27 —bI—2) X LY IWNE 55T DL
MBS ICERST LN/ FORNAERICTT,
L ELE SINgIsYN © (20 7L V) BEDL YA
H T aRy b TR A GO H B H 2R 5T R
IR B TOAE RIS H 222 TEE T,

Smartcoder is an IC to convert analog output signals of
resolver into digital absolute position (analog) signals. It is
widely used for angle detection, in combination with our
resolver, Singlsyn. The applications are Robot, Machine
Tool, Car and Aircraft.

4% K FEATURES SR OUTLINE

WiELVEMEREEE—40~+125C
W7 e1LEA
(SR BHEME:240,000min~" /10bit 7 AREE)
BMDC+5VE—ER
(LY IV F{E SR A& 10,/20KHzZ)
W\ TEE  10X10mm
(E Bk (EvF)0.65mm, 52> TQFP,. E£0.3g)
HECH2H (RER ) BEENRE
W AT EDZEREETE
DSIVR S INGUIV S INZE )T I B—T 1 —X
WD EFREDEIREZTE 10X 131 2bit
BU.VWHHDIBELEIRETE X1, 2, 3, 4
W/0v7 A1 (20MHz)
NEBCLK A K&ERIRF 73y 7 kKT (EIRE]EE)
(1) Vehicle-mount quality

i

- Quality level : Transportation equipment involved with safety
- Operating temperature range : —40 ~ +125°C
(2) High accuracy
(3) Simple to use
- Real time output (High tracking rate : 240,000 min™* for 10 bit resolution)
- Single power supply of DC5V (Integrated oscillator for exciting resolver : 10/20 kHz)
- Small size and light weight (10 X10mm, Pin interval : 0.65mm, 52pins TQFP, Mass.
0.3gram)
- Built-in test (Abnormality detection) function
- Pulse / Parallel / Bus serial output (Selectable)
- Resolution of 10/12 bit (Selectable)
- Capable to set the number of poles for UVW (Selectable from X1, 2, 3, 4)
- Clock input (20MHz) : External CLK input / Crystal resonator / Ceramic resonator
(Selectable)

Q  anagaug,
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SPECIFICATIONS

0 I BE NAFY—0—R/¥ZLIV10/12bit/ ST INF T IV, IEFRIE

Output form Binary code parallel 10/12 bit bus compatible, positive logic

VAN 2t

Resolution " i 1,024(20) 4,096(2?)

& 7 = X — —
Tracking rate (Max. Angular velocity) 240,000min”" 60,000min~"
= = 2 =g

Conversion accuracy

Eh)>T41L(180°EXA AT
Settling time (For step input fo 180° in electric angle)

1ms Typ.(ACMD="H")

2.5ms Typ.(ACMD="H")

Iréktzespo:;gs'e (Asll%utp()ﬁQg?riteﬁdpg%%hé)lectric angle) +0.2°Max./10,000min"" +0.4°Max./10,000min~"
% Phtlﬁse pglflse)gignj(A,Hé) WG 256C/T 1,024C/T
gﬁource dissip?ﬁon b = DC 5V£5% 45mA Max.(30mA Typ.)

Operating temperature TE!] = —40~+125°C

Storage temperature & i3 —65~+150°C

;‘F|i,LJmidity E 90%RH Max.

%ass a 1g Max.

METADBIERE TH) HEMADBIERE L, Singlsyn® (0T IL 2 ) DS A TE > THRELET,
% This tracking rate represents electrical angle. This tracking rate should be divided by number of pole pairs of Singlsyn® to show tracking rate of mechanical angle.

BEBHE FUNCTIONAL BLOCK DIAGRAM

__ Smartcoder (AU68O2NY)
STV |~ DATA SUTILHS
i (———— ] 7
i l} COS ROMK——— ) SEFR SCK | SERIAL OUTPUT
: 10 bitFE A sing-cos¢-f(t) |
S2—— 1081 ULT, |
sin@ f(t)[ D/AT/N— .
S4—!—— D/A CONV. ff_ﬁ%ﬂm — 2bits | o FRSTI] | AsLvy
: FIfEOR L S | a0l LY pAR PARALLEL OUTPUT
PHA.CONT. COMP. COUNTER I/E ' (10/12 bits)
086 f(t)[ St 3 10 bitFRHE! SYN.RECT. '
Ss—i—— D ML TN [e=sinlo-g)1(t) |
! D/A CONV. cosB-cose-f(t) PR i
i ft SIN ROM «—_>¥F§Egg7£>;\dtélzﬁguww
H GEN.LOG. | A,B,Z,U,V,W,U1,V1,W1
EhEIES A D — i YMRRESRTE (10/12 bit
EXCITE SIGNAL INPUT! [FIRAf B4R H f(t) = ?Eggﬁoﬁ%((ar\?/sal )
| R1E —h L_JSYN PHADET. (égg‘iﬁ) | U,V,WIBSERTE (x1,2,3,4)
RZEII - WIRE BK.DET. SELF DIAG o Es Wﬁ?&%““'\ﬁfjﬁwmﬁ
R - ( ) SZFLEE k| SELE DIAGNO, OUTEOT
P ERRESEEN SYS.CONT. . CLK (20MHz)
EXCITE SOURCE OUTPUT! [ || AHHEIEES
f(t) RSO EXTSIG GEN | |70 CONTROL SIGNAL
| L | PATLEIEES
o v | SYSTEM CONTROL SIGNAL
= BE&
AHAHES—E PIN DESCRIPTION
E_@%zm & & | S E_ﬁ%zm & & | K3 No| ES&M | B % S E_E%%WF & & | " =
[ Symbol Form Function | Symbol Form Function | Symbol Form Function | Symbol Form Function
t Ll [
1| RIE A | BEAEAD S g4l aeND | —  |WASEEND, 27| Do |DioUS)| PRTY. 12 40| DGND | — | AR
2| ReE Al FEBAD) 5| aowp | o | 2EEER. 2 D1 |pio@us)| ERRHLD et 41| csB | on | Jirkgh
3| vee | — |wd3T7ER.. 16| mpseL| i [([PEEEEHE o9l b2 |DiO@BUS)| ERR-910 42| RDB | DI LD
4|sNNT| Ao | sSINEREGR  17] xsELt | b | QQVEBEER o0l b3 |poBus)| Wi ¢ 43|NHB(RD) DI TRGert
5| s4 | A N as| xsee | on | WNEAER 5] D4 |DoBUs)|  Vvi‘es 44| PRTY |DoEUS)|  PRATY
6| s2 A/l FEAY 19loutmp| D HOER 95| D5 |DOBUS)| U167 45|ERRHLD| DIO | eRdontin
7307 ST ez i
7] AGND | —  |aWAIEEIE00 20] scsB | on | FHATE  ss|peno | — | JZEVENR 4e|EmmsTB| DA | eArbnardEr
ST — ;
8| s1 Al AP 21| pata |piopus)| ETATAE 34| pe |piopus)|  WEES 47| FseLt | on |l BEER
= :I_’)b Y =~; N
9| s3 Al FEBAD) on| sok | o | A4 ss| b7 |poeus)|  VEO#S as| FsEle | pn [ BEEER
= FORINER FORIER
1olcosunt] A0 | SBETiGR 28] vob | — [odili%ce 36| ps |popus)|  YEI#F 49| vop | —  |oidiltiSRce
11| vee | — |wlZ78ce 24) xtaL | — | BEREEE a7| po |pomus) Z%#5  so| TesTi | on |ZSNRSEE,
=D = T
12| Rso | A0 | PEERR 25| ckin | on [ FESKAD: ss| pio |powus)| 92 s1| TeEsTe | bn (28NN EE,
EE FSEIL
13 com | A0 | iRy 2slpano | — | JEEAR se| b1t |pomus)| AR s2laand | — W ASEER0
(GE)*A/l 7FOJAN *A/0 7FHOJEA *D/I FTULIVASH *#D/0 FUAIHA
Note : *A/l ANALOG INPUT. *A/O ANALOG OUTPUT. *D/I DIGITAL INPUT. *D/O DIGITAL OUTPUT.
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A¥—pI—4AU68B02N1 Efffi"—F SMARTCODER EVALUATION BOARD

el AU6825 Y U—X

Model Series

G EMH TIER W BERRIC,
LYW/ FORNEBIC[ XY —ha—4 ]
AU6802N1 D ERFHM A DS A -2
BAELTVWEY,

We have evaluation board for evaluation test. If

you need further information. \20“\(‘\

g R DC+5V +5%.0.2A MAX.
Power
R ER DCH+5V,/+12V,/+24V (N&EIZLD)

Excitation power

&) ARG GHEABRATT O TEFERREIIL THIEEA,
L AN=ZMAZ Y Y AR TR T /N AR BEVEHE S,
TEL(0265)21-1849 FAX(0265)21-1881

Note) This product is for the evalution test. The operation is not guaranteed.
For more information, please contact the reverseside address.

11 amagaus,




M 7TES L UCRHHEE

MOUNTING METHOD AND ACCURACY

Q@I 5:% (B 2147)

V%% %%
eseatesed

000009
K XXX XX
XXX

MOTOR

'IHH i
=

MOTOR

® TI— & AT —ZDRf XIX S — ANDHf AL, 37 HME
PENENZTXIE TV AT TRALA—=RIAT RN N~ —
S RAHEEIIPL THIA LN T T &N,

OTHEE

EILM V24T THUHERE 235775354 . Singlsyn®D s>

PEBED MR TN IERHDE T T2 B L URT

— 8 DI KB NDHE BT T RDOITADET,

@ Hi AR « AF—gLu—&DOHlF AR LI
+0.25mmPANEL T,

® 25 — 2R 00.05mmEFDERRESHLE
An electrical error caused by a stator eccentricity error of 0.05 mm

@Mounting Method (Built-in type)

TEEED
Loose fitting

TREABU TS LY
AT —BEHSAB

E% _— Fixing a stator
M by nails or a ring

2AT—43
Stator

M::: \

TEEED

EATvya)
F/old FYMILDHFDIA A

Loose fitting

Singlsyn® Bu {4 SR #lX]
Detail Drawing for mounting Singlsyn®

or screwed nuts

@Mounting Accuracy

In case Singlsyn is mounted in rough accuracy, the
performance of Singlsyn may not be fully performed.

The eccentricity between a rotor and a stator affects its
electrical accuracy as shown in the bottom table.
@Allowable Axial Deflection

The deflection in the axial direction between a stator

and a rotor should be within = 0.25 mm.

o O— 4R 10.05mmEEDEREESILE
An electrical error caused by a Rotor eccentricity error of 0.05 mm

Fixing a rotor by pressed bushes

" 13 1 8
b 2X-VRX 3X-VRX 4X-VRX S i 2X-VRX 3X-VRX AX-VRX
$10 45' 10 5 $10 30 3 3
EAEd - : : B4 X . , ,
2 | s1s 35 3 2 sve | 15 10 2 1
s21 10 2 1 s21 3 1 1

Jamygaus,
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{EH_LEDOFZ CAUTIONS FOR USE

©® HIHEE - BT EREAFCIL ThDE 3. B33
V~EROL2M5FEE ETIINGE L BEIZsEE A, JH
BT DEE5% AR EL TLEIN, K2 (L D5
IZ50E T,

@ TITKE L /A XA B DA RIE R IR RV IGA 1R,
YA AT DI — IR CRIR§ A2 HAL L T2
S F e G R IAXER TS TLEI B AITEG T
VANTTRITBEINILTIZER N,

® iR il Singlsyn “ED M O El4, kN’ D
Brar 3R A LE Y, Singlsyn & T B ERE AD
DHU} kA BIZZE N,

© i IMI2HA A A2 LA Tl 2 B & e L 723 2RO MY
HEESANA ML BDBEEFELE S OT, D2
FIRIC BT S FTREAI7ZE N,

® 55 )2 MR Fihs SINGISYN NI AFET B A,
Singlsyn “DORRIC B E G ADREE A THIENBDE
¥ ZOBGA R — L OMMET % BRI LET,

O AR A 100%I S EME S PF L RIS 9 %4
iR tEiiEE g Pk IREREOREI 25L&,

1 3 Zamagaus,

® The excitation input voltage in the specification sheet
is described as a rated value. It is no problem for
Singlsyn to be used in a range from 3 V to 1.2 times
of the rated voltage, but the frequency should be
+ 5% of the rated value. Or else its accuracy may be
degraded.

® |n case of presence of large noise source in the
vicinity or in case of a long transmission line, basically
twisted pairlines with shield in each pair should be
used. Additionally a different amplifier should be used
as a receiver if any noise is induced in output signals.

® |f Singlsyn is mounted without eccentricity nor a tilt
and a run-out for the shaft of a measuring object,
some significant electrical errors may occur in
output signals of the Singlsyn. Therefore users
should take care of mounting Singlsyn mechanically
as described in the above mounting method.

® |f Singlsyn is connected to imbalanced loads for
each output of 2-phases, two output voltages
become imbalanced and may result in some
electric errors. Therefore the loads of 2-phases
should be in the same condition.

® |n case of the presence of a strong external
magnetic field around Singlsyn, it affects the
magnetic flux in the Singlsyn and may result in
some electrical errors. In this case please consider
setting some shielding in the Singlsyn.

® |f Singlsyn is used in the conditions of relative
humidity of near 100% for a long time, the electrical
insulation of the Singlsyn may gradually get worse. In
such a case some protective cover for the Singlsyn is
recommended.




FAX

FAX : 0265-56-5426

smabems TRl A

Inquiry Form

BERDIEZLEICICUIAETDOI LTIV BEHRIRETT,

TEED

BRI BEEIREIELAVWVELEE BEEHELEE,

Singlsyn can be manufactured in accordance with your requirements.
Please fill in the following [ |  to contact us.

@ HfEA - X(2~10DFLSTHREL/ZEWY)
Shaft Angle Multiplication ( Select from 2 to 10)

@ T—JIIVEIRICOMEDIF TSN

Circle the required cable configuration.

To : Tamagawa Trading Co., Ltd.

EZEFELEH
Response Preferred Date

A H
J

g

Y EEAM  Our comments

( V—RREAT Leadtype - ¥HFEZHAT Terminal type )
O E: &l &/R)
Quantity units units / month
® ZH%:
Application
Wi FEX
Cross-Section Plan
‘ mm (K&) 1
Length
AT — SR ‘ , SQ(#12)
Stator core  \ | )—RHR Size q
Lead wire
4 ]{)l’ F KR
_ OR
H o &, .
| mhow w 4
¥ ol n& ||||‘||||
o%| 5% Erlu\ ‘
S| § | — |
SIN| DR
sl 2l -1+ ;
E S | O—%8%
Rotor core
Ve
| |
mm
Message: N :
A
=4
Company Name
= 4 8 7UHF
Section - Title Name
FR{E#
Address
TEL ( ) FAX ( )
x1E sEmB
Industory Sector Mfg. ltems
E-mail 7FL A

LN AEOT T12-1570N10
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BRE st

S E)IEHERFGE%R =1t
TAMAGAWA TRADING CO.,LTD.
X # T395-0063 RFEHHETTISA1THIE1S

BEREREE
REREER (Rt L - RFE - (LEE - B2)IRLHR)

CHRREEM  T144-0054 RRIMAEXFHFHAITEH19%ES TEL(03)3731-2131  FAX(03)3738-3134
- JLBIREEA  T338-0001 MERIVVENPRRX EEAITHSESS NIEEILSF TEL(048)851-4560  FAX(048)851-4580
CNEFEEFR T191-0011 RRHBAFHAFARTB15F15 £ rIJ—-EIN2F  TEL(042)581-9961  FAX(042)581-9963
- MEIIE%FR  T252-0804 #E/IIRERTAMEAITH15E55 2F TEL(0466)41-1830  FAX(0466)41-1831

FHAEER Rt LR - KeR - 20 - HEEIE

- BHBEEM  T486-0916 FHEEBHT/AXEIST H10%EH TEL(0568)35-3533  FAX(0568)35-3534

CHREBEERT T444-0834 BHRMIBTHEETRETF210 7/ MM RELT(LJ3035E TEL(0564)71-2550  FAX(0564)71-2551

- BEE ¥R T920-0031 A/IRERMILETB2%E265 AGST 4F TEL(076)263-3731  FAX(076)263-3732

cRBREFER  T532-0011 AMRiE/IXETBST H6E245 ABUREEEINM0ISE TEL(06)6307-5570  FAX(06)6307-3670

CEMEER  T812-0011 BREIEEMTIESXIELMA4TH3ESS $2/\HAREI6F  TEL(092)437-5566  FAX(092)437-5533
B E LR

- AEE RN (RREEM) T144-0054 RRHAAAXFEBESTE19%95 TEL(03)3731-2131  FAX(03)3738-3134
- EHEEBORHRERA) T338-0001 HERIWEMFRKX EEE3TH8ESS /\MEEILSF TEL(048)851-4560  FAX(048)851-4580
(FREREEERN) T444-0834 BHEMBFIEATREF210 T/ 1 AELF 1273035 E TEL(0564)71-2550  FAX(0564)71-2551
- PRRHEEN (RN E%F) T144-0054 RRHBAAXFEBESTE19%95 TEL(03)3731-2131  FAX(03)3738-3134
(BHEBERA) T486-0916 EMEHFAHFHM/\NKEST 10 TEL(0568)35-3533  FAX(0568)35-3534
- SREEES (RREEM) T144-0054 RRAAEXFHEEIT H19%9S TEL(03)3731-2131  FAX(03)3738-3134
(KBRE%AR) T532-0011 ABErElIXFEHRS5T H6E245 ABRHEEEEIL4015 TEL(06)6307-5570  FAX(06)6307-3670
- FRREES T395-0063 REFEMRATIIZE T HIHE1S TEL(0265)56-5424  FAX(0265)56-5427

MOverseas Sales Department
Head quarters : 1-3-1, HABA-cho, IIDA-City, NAGANO-Pref, 395-0063. JAPAN
PHONE : +81-265-56-5423 FAX : +81-265-56-5427
BEESEVEDE
T395-0063 REFRIRATTULENTHIE1S

Y E )l B & & &

WA - 551 FE 7T305-8515 RHRMRAmAIKI879

WE 2 E ¥ P 73958520 EFEHAMHEE1020

W% 3 ¥ ¥ P 7309-3303 RERTHRIEIIIETTAB3174% 122

B\ F E ¥ Ff 70392245 BHRBNFAILA2—TEMEMI TEIE7S
W\FEEFMERSE 1T T039-0811 HRE=F R A MEIAFAEABFHARFILI1
W\FEEFMENSE2TH T0390-0811 F BREERET KA A TFIL3-23
BAFEEMZRIE T033-0134 HFHRE=RAAZ2TE100-1

WX = E # T 71440054 RRBABXHEEITE1959S

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

TEL(0265)21-1800  FAX(0265)21-1861
TEL(0265)56-5411  FAX(0265)56-5412
TEL(0265)34-7811  FAX(0265)34-7812
TEL(0178)21-2611  FAX(0178)21-2615
TEL(0178)60-1050  FAX(0178)60-1155
TEL(0178)60-1560  FAX(0178)60-1566
TEL(0176)50-7161  FAX(0176)50-7162
TEL(03)3738-3133  FAX(03)3738-3134

ARLICEETETEE

O L L K RAIZIHOWA2EL 7280, THAIORC [%4
FOZER] B EL BiAL ZEN,

REHDIREE

RO L MM R —F L LE S, 2720, BEFRO
BOSFEDBRIZEDWHADIK T AR EE T, &ds, WERRFO
7= ORI RIERIFE R TH > T, Wiz € -C
WzLE ¥, kB, BTG X 2 P iR
f (MTBF) 3 CTROEDTH ) £ 4, Fllah Bk
3% (0) TRHDFHADTHHMBOFEHARETELOI
B F 73R ORI A Z - AT, FifnlEED 7= L ED
RAEREMPEDY 2T LE 7213 BIOBBISHAAENEZ
LERBELRNLET,

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 qualitiy 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.

AAZOJICEBRORGKISEHES ) X MRFICHEZETT,

@1 %2—%y FMR—LR— hitp://www.tamagawa-seiki.co.jp

BEHZOTOEBVEbEIITREABEOLET,
CEROITEXE, BUEERRE LI HEDEERET
BEVEDbE &L,
- Bk EVEHEE
D E—4hOZy Y AR BEETEL (0265) 56-5433
TR FAX (0265) 56-5434
+ SmartCodersHlixR — KO BBV EDHEIL
L AN=ZAZy Y AR EETEL (0265) 21-1849
TN ZFETER FAX(0265)21-1881

A EElE N,

THEAUETE T 3ZLAHDET OTH T RSN,
ALL specifications are subject to change without notice.

T12-1570N10. 2,000 & FRRFEIR.20114-11710H.
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