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Application to turning control of hybrid hydraulic shovels Application to feeding sensors of weaving machines




Zamygaug,
Singlsyn

An excellent supporting actor which plays an important role in various scenes.
Incessant vibration and repeated shock at a constructive site or in a factory.

The more your car runs, the more severe the environment in the engine room becomes.
Even under such conditions,

guarantee steadfast safety and reliability of your car.

Application examples of Brushiess Resolvers

Il Wheel speed sensor (each wheel ) ./ Singlsyn
[@ Sensor for EPS motor ./ Singlsyn
8 Electrical Power Steering ECU / Smartcoder
6 @ Engine ECU /" Smartcoder
Bl Angle Sensor for the Drive Motor and Generator
/ Singlsyn
[Bl Angle Sensor for Rear-Wheel Drive ./ Singlsyn

KESEfie Ry DE—2Ht Y FAOLH

Application to sensor of horizontally articulated robot.
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VR type resolver has the ability to measure angle in stable performance even in harsh environments.

VRIEV Y VA singlssn (v Ve V)dEiE - ) - e VR resolver Singlsyn It is ultra-thin absolute type angle detector with a

W ISR PR OB 7 TV Y 2 — b & 4 TR strong high reliability in high temperature , vibration and shock .

T,
Singlsyniz. v —xwcaf vl Ll tickh. v—a2A b The Singlsyn has higher reliability and can be produced at lower cost as
L EERELER L I-VRIEL Y VAT, v — & gkt 2 555k 7 it does not have a coil on its rotor. Forming the rotor core into a special
,: _n - _ - ° . N - shape and changing the width of the gap between the rotor core and the
BIRICL. e — 2B L AT — R PREDOBDOX v v TOEIC & stator core generates changes in the amplitude of the output voltage.
D HHBEEOREELZREZSETVE T ENVIAL V24 TD The Singlsyn can be installed in a minimal amount of space due to the

ultra-thin structure of the built-in model.

HERHGE D 72 D HLAA AR — 2 DIR/MEZAIREICL & L7z,

I v i R 14 5l

High temperature Resistance Vibration Resistance Shock Resistance

B L7 BRI (5 Ak

Outstanding environment resistance High reliability

jed i 7Y fey 2k 1] i ik Z b

Super-thin shape High velocity revolution Low cost
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Singlsyn K5 DHIMES (7FAJES) (& . Smartcoder (L YV )V/N/ 7% )VEHER) &
BNTIZIDBET —RICEBENTT,

Output signals (analog signals) from Singlsyn are converted to digital angle data by using Smartcoder® (Resolver / Digital Converter).

TraJEs
IREL)
Analog signals

(AC voltage)
TIRIVAERES

Digital angle signals

Smartcoder (R/D Z#:28)
Resolver/digital converter
Singlsyn (L V)biY) MEBERMA—ITT,
Resolver *The photograph is an image.
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S-04%4 S-108Y S-158Y S-218Y S-25%4
(@11mm) (@25mm) (@37mm) (@52mm) (@64mm)
TS 2210 Series TS 2223 Series TS 2224 Series TS 2225 Series TS 2216 Series

MEEA2~10X, HME@290mmAETERE THISIFARE T, sFHlldSMVEhbE{EL,
*We can accommodate from 2X to 10X and approximate diameter ¢ 290 mm. For each special case, please contact us.

® /& & FEATURES

| Jizh il oS WiE I BEAESSOREMREY
EIWN 21 T DBERIEED /- HIAA X R—ZAD ER /N R/DZ#azs Smartcoder #4532 &1284). Singlsyn
1A ] BE, DT FATHANEEETIL2IMEB (BE) EE2LUE
WA B E SR EESANERTII NP HKET  MEESIE. BRI
—40~+4+150C TINDOEFEAEMEIIE (7T V)2 —N) THALET,
WENTHRE M WMEIRNERDOL I IVNELERTE R SED /1085 AR
- #Rk&h : 196m/sec? (20G) aOX MEEEBEIEELE,

- &% : 980m/sec? (100G)
<RE  MEXIEE90%L E
W= E g
30,000min', KA 24 71£12,000min"' I _E
W=EES
EARWICE-—2ERUEETHY . O—2ICIETMILH L Wz
BHIEFEMIIEE ICH .
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SCALE 1/2

S-408Y S-538Y
(@10Tmm) (p132mm)
TS 2255 Series TS 2763 Series

MExtremely 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)

MRobust for harsh Environments
- Vibration : 196 m/sec? (20G)
- Shock : 980 m/sec? (100G)
« Humidity : 90% RH over

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

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

S-638Y
(¢ 160mm)
TS 2296 Series

W Sensing Absolute Position and Velocity
According to connection to a R/D converter 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.

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

Faiggaug, 6
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Singlsyn (VREIL YV UIN)

Singlsynld, A—%2 & XF—2THERINTSHY, O—
S IERBRDO A D S . X7 —2AT7ICIX1HEDE
Maq4 e 2HOEAII P ELPNTVET, (H
1) HEAEREEzXREETHE T 2. O—2BIK
(H4) 2&V), BWBPICKTEX vy T (BEE) »
E&EA IS L CRANICE(ET 5720, TOEXREHEA
WM3celCLAEZRETH N TEET,

FhE A WIS REBEZHMNT 5 &, SHATCILICIE
sin® &cos @ M2AABEHNFREL£T, (2. 3)
ZOHAEBEIR. LYILN/FTRIL (R/D) k%
FEWTFIRIVDODAET -2 ICEBTEET,

m Singlsyn (VR type Resolver)
Singlsyn consists of a rotor and a stator core. The rotor is
composed of only a laminated magnetic steel sheet. The
stator’'s magnetic-pole teeth have one-phase exciting coil
windings and two-phase output coil windings. (Fig. 1)
When the exciting windings are energized by AC voltage,
AC output voltage is induced in the output windings. The
output voltage varies corresponding to a shape of the
rotor (Fig. 4) because a gap (magnetic permeability)
formed in a magnetic path changes in a cycle in propor-
tion to the rotation angle of the rotor. Therefore, a rotation
angle can be conversely detected by reading the output
voltage.
The two-phase sin 8.and cos 6 voltages induced in each
output winding (Fig. 2 and 3) are converted to digital
angle data by using a Resolver to Digital (R/D) Converter.

R 1 I ,
. A2 A (B ‘o ()
Exciting coil Red/White (:) Red
Output coil R1e S1
ER1-R2 Es1-s3
R2e S3
(#/8) / (8)
Yellow/White ! Es2-s4 ) Black
N s2 S4
B w R () (%)
Exciting Windings Yellow Blue
HoA Al
_——— Output windings
1. Singlsyn #&i& X2 ERRE
Fig.1 Singlsyn structure Fig. 2 Wiring diagram
|
U i AT A
AT ATATATiTN Ko AT VAT ATATRTA TR AT
SNV VNV YUV Y VALYV VW exciting voiage g F VU VAUV U WV UWLY VUTUY Exciting vortage
2 6l ) T 2o .
cked LAWY W ARAA A WAWARTA VLA EE SE NN AN A TN A AT IS A [ /] e
i 5 [T Iy e KL UL A AN ESe
= i Icc‘:{_‘-[:: s
LN | EE HAEE
[ ‘ T (52-54) ‘ [ T (S2-54)
‘ ‘ I J | Il ‘ Qutput voltage ‘ 1 ‘ ‘ ‘ ‘ ‘ ‘ Output voltage
[ [ [T | ?sine [ [ NN [T
0 90 180 270 360 0 90 180 270 360
E#55 6 [° ] E#55 6 [° ]
Rotation angle Rotation angle
1 XDHEABEBEDEIL AXDENEEDEIL

1X output voltage change

X 3. HABEEIE

4X output voltage change

Fig. 3 Output voltage change

7 amggaus,
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Fig. 4 Rotor shapes with number of multiple



® /55 STRUCTURAL COMPARISON
@SV LALYVIVIN Smartsyn

Brashless Resolver

( EILRT %4

Built in type

U— FiR

Lead wire

J—2 AT—=2 IR

Case \ Stator transformer
27— 28k aqw
Stator core | 7 Coil
aq AO—%t722

Coil Rotor transformer

28

O—#86t Ar—-—-—1 \FZ
Rotor core Hollow shaft

OVREIL VILIN Singlsyn
VR Type Resolver

( J—KRigg 1~ ( BFEL 21T

Lead type Terminal type

U= g

Lead wire

O— 28508
Rotor core

Jaiygaus, 8



B V- ri#g51 7 Lead type [

¥ SPECIFICATIONS

ﬁ!NCTION e 2X-VRX 3X-VRX AX-VRX

-l?rame S‘irze z S10(¢p25mm) | S15(¢37mm) | S21 (¢52mm) | S10(¢p25mm) | S15(p37mm) | S21 (¢p52mm) | S10(¢p25mm) | S15(¢p37mm) | S21 (p52mm)
l\llgodel Number S TS2223N1112E102|TS2224N1112E102|TS2225N1112E102| TS2223N1113E102| TS2224N1113E102| TS2225N1113E102| TS2223N1114E102| TS2224N1114E102| TS2225N1114E102
é(citation Input " AC 7Vrms 10kHz AC 7Vrms 10kHz AC 7Vrms 10kHz

Pkrimary jSJide # R1-R2 R1-R2 R1-R2

Transformation Ratio 0.286+10% 0.286+10% 0.286%+10%

ﬁcuracy = +60'MAX +45'MAX +30'MAX
ﬁpﬁuﬂ;l;;j%ﬁ{g 120 Q+20% 120 Q+20% 120 Q+20%
gﬁ%&ﬁ#@%&?%@: 410QNOM 350QNOM 270QNOM 440QNOM 380QNOM 300QNOM | 630Q%20% | 530Q+20% | 436Q+20%
&asgﬁShifF +20°TYP +10°TYP +1°TYP +15°TYP +2.87°TYP 0°TYP +10.8°TYP | —3.58°TYP —7.9°%5°
ﬁass g 0.023kgTYP | 0.050kgTYP | 0.090kgTYP | 0.023kgTYP | 0.050kgTYP | 0.090kgTYP | 0.023kgTYP | 0.050kgTYP | 0.090kgTYP

® /M

OUTLINE

¥NOM : AFME  Nomina value

¥MTG.DIM : B—% & X7 — 2 O#EARBMTE
The axial direction of the mounting dimentions of the rotor and the stator.

EEEETEAZEIRL0.5

~TiEmm

dimension : mm

Unless otherwise specified tolerance is =0.5mm.

S10// TS2223N111[_IE102 Series

f

2X 1 TS2223N1112E102
3X 1 TS2223N1113E102
4X 1 TS2223N1114E102

E22] L=300 MIN
NAME PLATE | ETFE AWG28
5MAX 7+03 4AMAX
o
—~ <
™| o
I ZElE
% .
Og g 8+04 ([ *?FE i}
0l - NI go
AN 3;( o
sl 9 I 2 <
““M \HH 1o}
0.5+0.258 ¢t 5X %005
MTG.DIM 3%
1+002 Rotor (2X) 1+002  Rotor (3X) 1+0.02
So) o) ] o)
0 0 0
o o o
$630 #6203

Rotor (4X)

¢6+8.03

9 Zamgaus,



S15// TS2224N111[_IE102 Series

2X 1 TS2224N1112E102

Unless otherwise specified tolerance is =0.5mm. ’
gﬁé?srgn ‘mm 7 L=300 MIN
' SMAX =03 AMAX ETFE AWG26
stk
NAME PLATE
o
<<
G \
[ !
<<
gl x ¥ ST
-2 < 8=+03 =z | o
N — SE S
2 2 ol 2
© < % o o X
L 1)
N
0.5+0.25mfF 1% ‘ 5X2.5 +8.05
MTGDIM % '
2 +8.04 2 +8.04 2 +8.04
Rotor (2X) Rotor (3X) Rotor (4X)
- | - -
) $9.52+303 ! $9.5230° ¥ $9.52*303
o o o o o (o)
S$21// TS2225N111[_|E102 Series 2X : TS2225N1112E102
ot N 3X : TS2225N1113E102
IRERETRAEEL05 4X : TS2225N1114E102
Unless otherwise specified tolerance is =0.5mm.
iEmm L=300 MIN
dimension : mm ETFE AWG26
stk
5MAX ‘710.31_ AMAX NAME PLATE
R
0|3
Sl
<
KX X S\
435 KD
o f K L
3 ) SRX X
e < 803 a 525859 $RIKS
N =|= 930, 1205050
S < @ | (KRR B
2 S [ I I NS 5 PSR
) Bl XXX PRRKKS
< = SR JREHL
< o RN LIXRS o
Sodetetety 253825859 e°
SR LK N
SRS ZRRRAKS —
Ao SIS X
sy 3
RRKEEE
+4 =
0.5+0.25B 1% 5X2.5%905 ‘ ‘
MTG.DIM 3 ™
1002 1002
Rotor (2X) i Rotor (3X)

08 +8.2

$12.7°5%

08 +8.2

$12.779%

$12.779%

amngaus, 1 0



I WFE>247 Terminal type I

® I %% SPECIFICATIONS

ﬁJNCTION e 2X-VRX 3X-VRX AX-VRX

?,ame Si; S15(¢37mm) S21(¢p52mm) S15(¢37mm) S21 (¢52mm) S15(¢p37mm) S21 (¢52mm)
h/fodel NmsEr TS2224N1012E199 | TS2225N1012E199 | TS2224N1013E199 | TS2225N1013E199 | TS2224N1014E199 | TS2225N1014E199
é(cnaggn In%t s AC 4Vrms 10kHz AC 4Vrms 10kHz AC 4Vrms 10kHz

I)}rimary S?(Jje s R1-R2 R1-R2 R1-R2
'%ansformation Ratli:'c:) 0.2+10% 0.2+10% 0.2+10%

ﬁcuracy = +60'MAX +45'MAX +30'MAX
ﬁgﬂf,gg;,;:?%{g 500+20% 500+20% 500+20%
a{g,j,fn?p;di;cﬁgg 740%20% 70Q:+20% 780%20% 710+20% 110Q20% 990+20%
&ase*ghm T 4 +11.0°TYP +8.6°TYP 4+7.2°TYP +36°TYP +1.4°TYP 0°TYP
ﬁass B oosokgTYP 0.076kgTYP 0.050kgTYP 0.076kgTYP 0.050kgTYP 0.076kgTYP

® /VEX OUTLINE

¥MTG.DIM : A—% & X7 —2O#ARBRTTE
The axial direction of the mounting dimentions of the rotor and the stator.

S15// TS2224N101[_JE199 Series oX | TS2224N1012E199
EEESTEAEIRE0S 3X : TS2224N1013E199
Unless otherwise specified tolerance is =0.5mm. 4X : TS2224N1014E199
~TiEimm
5MAL 26 dimension :mm
MICRO ARC WELDING 45 5x4
(TIG WELDING) i 6x05
TERMINAL PINS :
\
e TETTLT
< |o g o 0 9
ik < 12 0| 16 I o
< ™ 8
o v * a N 51 ~
= é 8+03 slz =
5 3 O l: f
s 8 El=
s ] ? S
i | /
7+03 gc: + 8
0.5:+025WfFFi% in 1005
MTG.DIM % ' AMAX u;) 5x2.5*
4MAX
2 +8.04 2 +8404 2 +8404
Rotor (2X) Rotor (3X) Rotor (4X)
- N - \ -
$9.5290° 9.52 1903 ! 9.52 1908
o (o) () (e} o o

11 zamagaus,



S21// TS2225N101[_|E199 Series 2X : TS2225N1012E199
o 3X : TS2225N1013E199
Unless otherwise specified tolerance is =0.5mm.
~TiEimm
dimension : mm
26
5MAX
| — 5)(4
MICRO ARC WELDING
(TIG WELDING) 4.5 6X2.5
TERMINAL PINS
|
TERTTT
< e .t
B 1]
z ™ 16 /\; @ ol «
%) N ™
o x d
oo < oz
d 3 T = . r
=S < Ele
BN 2]
/ :
|
7+03 %O r00s
0.5+0.25 1t =" 5X2.5% |
MTGDIM 3 ' 4.5MAX X
4.5MAX
1+0.02 1x002 1+0.05
Rotor (2X) s | Rotor (3X) I Rotor (4X)
° st/ st AN
$12.7%903 & $12.7*308

Jamngaus, 1 2



KOREA AT Large diameter type

® (I %k SPECIFICATIONS

1I?UNCTION e 2X-VRX
-llz-rame Size‘r 8 S-53(¢132mm)
,li\:iodel Number 5t TS2763N202 / EU2932N19
)E\xcitatiojrz Input% " AC7Vrms 10kHz
)P\rimary Sidg|J # R1-R2
%‘ransformat%n Ratio H: 0.23£10%
1Zﬁccuracy E £72'MAX
Tt padance: 210 2 105Q:10%
%Lﬁpﬂtﬁmt;;gdgn\gg legss 240Q%20%
{I-;l:hase S*Eift 7 n 0°x7°
%ass 2 0.25kg NOM

NOM : AFFE  Nomina value

1 3 angaus,



® /2K OUTLINE

¥MTG.DIM @ O—% & X7 — 2 DEA R E
The axial direction of the mounting dimentions of the rotor and the stator.

BEESTEAAZEIZE05 ~Fi&imm
Unless otherwise specified tolerance is £0.5mm. dimension : mm
AT —3  Stator
TS2763N202 TXRRN F5
%3 5 7 X Equally spaced
Sy AN
3.85+03 1~ 7x3° |[7%3 H—4_Rotor
SMAX B6MAX OXR 35 - EU2932N19
1 B y
‘H 4.%—0.3
| AL
0w o 1 :/ S
=3 z | &
ol Ml =g
- | (o A N~
© o = Fé — o] ~
e z| |3 ©
< = T
= ol Z|
) Q/z
o =
| R
o
i
o
172
@
S 16MAX (15)
Z
g BRNENE
o Electrical”0”
®
i
—  6MAX
C1.5MIN 00
5390 %
% 2XR0.3 %0-
>
8 ]
© 3 2XR1
S ©
DR CER&F#X BEREFMX AEBEFHE
Detail D Detail C Detail B Detail A

Jamagaus, 1 4



® LW/ F

—_— Y

VI NVEMIC RESOLVER-TO-DIGITAL CONVERTER IC

Smartcoder’

AU6805

FIIIWRSYFIITHFR (V7 LT A1 LiIHEREZER) .
(Rffifg- B8 SE12EYbR D(LYIVINFIFIV) ERIC

Digital-Tracking System (Real Time Absolute Angle Conversion)
Low cost/Small size High-speed 12Bit Resolver-to-Digital Converter IC

AY—=p3-5

Smartcoder (Z~v—1a—2) 3LV NGB ET VLR
AR S ICERTEL N FURLEHRICTT .,

Smartsyn(zv—tv) . Singlsyn (7L y) sk
VINERAGHE T HE A ZCD IRy b TR
BEE T MRANT B COM R TR 222<Z808T

EES

® i K FEATURES

KEHEIFIAA-TTT,
#*The photograph is an image.

Smartcoder® is an R/D (Resolver to Digital) conversion
IC, which converts resolver signals into digital absolute
position angle signals. It is usable in a wide range of
applications, including vehicle/robot/machine-tool related
applications, in combination with brushless resolvers
such as our Smartsyn® and Singlsyn®.

BWEEDOHZDTIRIbFyx T HXDR/DEHERH

WAt/ 8

WOV F Ty 7HERENTTE

OEFBRHLERE

LYIWINESERE . LVIWNESHIR R/DEBRER ICER
=R D& ] EE
@B 2 KiEEE (Built-In Self Test) 14
R/DZ# BEERHEEEESF TV
WAV T EEICE DL VAT L AXNDKEEEIR
OB 7> 7R (HHEF:10mAms. ~20mArms.)

@8fEryavINE

WEET7 )= A e U EED T =
OEESDMABRBRAE FFRER:£45°LIA)

@HIfEEIZIE(fw)

=

ax

ERE

(BEfE7I24EE B BT LV)5EIR)

@UZTHR—IVICIEESDTIRIVERX LV ILNIIET BR/D
DI FIIEREH AT BE
@REBEHRDUSTLIL INIVZ I)TILO=ZETE)

® I %k SPECIFICATIONS

WAdopts R/D conversion based on a proven digital-tracking system
MLow cost, small size and light weight
M Satisfying fail check functions
(DAbnormality detection
Capable of detecting abnormal resolver signals, breaking of resolver
signals, abnormal R/D conversion and abnormally high temperature of an IC
(@Built-in self test
Conducts a self-test on R/D conversion and abnormality detection
MRealization of system/cost reduction based on all-in-one concepts
(Dintegrated with an excitation amplifier (Output current: 10mA rms / 20mA rms)
@Integrated with an operation clock
MEnhancement of functions corresponding to various applications
(DRequires no phase adjustment to excitation signals (Allowable range: Within45°)
(@Variable setting of controlling bandwidth (few) (Selectable from
7 types of fixed values or automatic adjustment)
(®Capable of digital conversion of linear hall IC signals and R/D
parallel connections to resolvers
@Output redundancy (Triple redundancy - Parallel/Pulse/Serial output)

o’

e

H p—
Resolution 4,096 (=2'2)
B E E 240,000rpm (fewE ER%)
Tracking rate (When faw is fixed.)
N

Conversion accuracy

+4 LSB

R OA MR E

Max. angular acceleration

3,000,000 rad/sec?(fawE BhFREES)
(When fBW is automatic adjustment.)

thY T A 4L 1.56ms(180° AHh X7y 7 few B ENFAZERS)
Settling time (When input step is 180°, and fsw is automatic adjustment.)
g &M .
Output response +0.2°710,000rpm
h WO 12Eyh23E0—K  ERIE/NSLIL +AB,Z +2UTILI/F
Output form 12bit binary code Positive logic parallel + A,B,Z + Serial I/F
BT E B R +5VE10% (45mA : #7271 0mArms. 5% E iF)

Power requirement

(45mA : When the excitation amplifier is set at 10mA rms.)

Excitation power supply

EERHIEA X7 > 7 WER (10mA rms. / 20mA rms.)
Integrated with a constant current control method excitation amplifier

5% st &

Qutline

48ELQFP(7X7) . EfEkE:0.5mm
48 pin LQFP (7x7) Pin to pin: 0.5mm

B {F 8 &
Operating temp

erature

—40C ~ +125C

1 5 aingaus,



R FUNCTIONAL BLOCK DIAGRAM

~FHiEimm

dimension
2 LUVERNIZEE GV,

< 0~8° Remaining resin is not included.
= —+ e B NTREEER L,

=| 05015 Remaining tie bar is not included.

F

S

DETAIL A

.mm

SINMNT ?‘7
COS ROM _

6—£ Pl TR

- D sl EERON 5

> (sin@-sinwt) MOLT. D/A CONV. DIGITAL SIGNAL
: - ® PROCESSING
I 1B Hrrs

A 4

+ e W g
! PHA. CONT. H
COSMNT 947 _ R =1 Conp. [=PICo0NTER PP At
I J SYN. RECT. *f‘/’ﬂ&éz—x
S3 & SR FHEAD/A
S3 Ao : D R e INTERFACE

S ...W...é.i.wsm; MULT. D/A CONV.
: ‘ SIN ROM _ #

VRR QI STV F
; THR - o PR A SERIAL I/F
R1 2 P s I R L FELUZE
R2 813::]7 SHE . 0SC] ! g5 sartey ' ERR DETE. : SET. REGIS.

: ' el ] T ceuminsarTesy L QESELELSE

R P S P S L 188 0 oo

AGND RLV CLKIN BISTVLD ERRSTB ERR ERRHLD DGND TEST1

TEST2

Jamagaus, 1 ©



@ iliiEn—E

PIN DESCRIPTION

No.| EEEH | & i # No.| EEEH (@ & i % No.|ESEH| 7 i % No| EEEH | i
Symbol | Class Remarks Symbol | Class Remarks Symbol|  Class Remarks Symbol | Class Remarks
1| ExMDB | D/I gfg@ﬁfijf;;; 13 R2 |Aas00) Exci”zﬁﬁ'ﬁgim 25| D11 [D/O(BUS)| ERRCD3. ¢1 ||37| VDD | — iﬁ;ﬁf
2| DCMDB | D/I D%Cr‘;:;';g‘;ﬁ;; 14| VRR — EX@E@;ZE;%S 26| D10 |D/O(BUS)| ERRCD2¢2 ||38|INHB(RD)| D/I ‘f;]'h“’gn/"
3| R | D/ Excz%nﬁiﬁtgem 15| Rt |A/0O() Exczﬁrﬁ’fj{mm 27| D9 |D/O(BUS)| ERRCD1¢3 ||39] ERRHLD |D/O() E?(; Eﬁﬁ;
4| vee | — Anag;p‘:‘ov’ffpmy 16|BISTVLD | D/I B‘S?'fﬁgfgﬁm 28| D8 |D/O(BUS)| ERRHLD ¢4 ||40| ERRSTB| D/I I;;'ﬂ;“’sé:
5| SINMNT | A/O ;‘L\‘ﬁ;ﬁ;{ 17| CLKIN | D/I glz';k’fn*pﬁ 29| D7 [D/O(BUS)| ERR-¢5 ||41| ERR |D/O(I) Eﬁ;;ﬁfgfm
6|COSMNT| A/0 | COSE=5- 18| ssDT | D/ S/;:IZ’::zf:d;f; 30| D6 |D/OBUS) — ¢6 42| A D/O Phg‘:f;‘”;tée“zagpm
7| aowo | — | 77zl ssos | on | 27sees il os oroeus) o7l s | oo B
8| s3 A/l S%?ﬂffn 20| DATA |D/0(BUS) gg;fj;: 32| D4 |D/O(BUS) ph;/:e%d)s 44| z  |p/O() z
9| st A/l gﬁ;ﬁt 21| scsB | D/ ggg"ggg 33| D3 |D/O(BUS) Pha{fgw 45/ csB | D/I Zh/g*sze‘l’;'t‘
10| s2 A/l :225:@ 22| PRTY |D/0{BUS) ’ggﬂfyf 34| p2 |p/o(BUS) Ph?fe/zmo 46| PUPD | D/I é;;‘”iﬁgjﬁifff
11| s4 A/l 35444\@ 23| sck | D/ | 777857 1I3E| D1 |D/OBUS) phiii/s"’” 47| TEST1 | D/I T(eif;fd;"sﬁﬁg
(¥) Note :

1. “No.” (&, 3 F () No.lZ 315§ .

2.

ESTERIR LUTICLS,

*A/| 7FOJ AN *A/0 7FOTHN *A/0() 7FOT B H(HEIFERF AT
AEHT#E)*D/I FIRIVAH %*D/0 FIRIVHEAH *D/0(l) 7T RIVHA(RER
IZTAAfEAN) *D/0O(BUS) 72V 1(3-stateti 1)

No.47NDTEST1{E S R UNo0.48NTEST2(E S ERICIHEEZES LA WMES
THY) BEIF. TEST1IXFV#ILER (VDD) & TEST213 7T 4JLGND(DGND)
ERELTHL
MHERLEVSE BRI CINENTIVT v TEETINEY S,

17 zamagaus,

1

. “No.” is corresponding to the pin number of terminal.

2. “Class” means as follows:

*A/l: Analog input *A/0: Analog output *A/0 (I): Analog output (I/0 is
switched by control terminal input.) *D/I: Digital input *D/0O: Digital output
*D/0 (I): Digital output (Input is added internally.) *D/0 (BUS): Digital
output (3-state output)

TEST1 signal in No.47 and TESTZ2 signal in No.48 do not affect the
operation directly, and TEST1 should usually be connected to the digital
PS (VDD), and TEST2 to the digital GND (D GND).

When they are not connected to, they are internally pulled up or pulled
down respectively.




® ~-1a—-#%AU6805 #Ffli-R—F SMARTCODER EVALUATION BOARD

el AUA212 YU—-X

Model

TN B TSER WK EERRIC,
LYIWIN/ FIRIVERICI AT —ha—4 ]
AUBBOSDERERFFMANA—REZHELT
WET,

Evaluation board for evaluation test of R/D

converter IC Smartcoder AU6805 is prepared
for beginner user of Singlsyn.

® /HEX

OUTLINE

Series

& & DC+5V +£10%
Power

80 max.
70
4—¢35 4 52
D-sub %74
connector
(9> pin, ]

*2Z female connector)

(o]
©

52
—
o
EX
R

Ty =T NAxT4

Flat cable connector

(40 E> pin.
42X male connector)

7 max.

1.6

3 max.

~TiEmm
dimension : mm

1+EM Accessories
D-sub3%7% connector 118
(9> pin. # X male connector)

1@

TZyMr—7IbAxT4 Flat cable connector
(40E> pin, XX female connector)

EHES—E
Monitor signal list

3#FNo. T=2E5 TIVLALYIIN
Terminal Monitor signal Brushless resolver

TP1 LVILIN Resolver S1

TP2 LJJLIN Resolver S2

TP3 LY JV/N Resolver S3

TP4 L IVIN Resolver S4

TP5 L JL/N Resolver R1

TP6 LJJV/N Resolver R2

TP7 SINMNT

TP8 COSMNT (9> pin, #X female connector)

TP9 | GND EFRIR72 (FRE)

TP10 | GND Mating connector (Accessories)
TP11 | GND 17JE-23090-02(D8B)-CG (DDK)
TP12 | &R Power

HEEEREETR Y. T "2 P

Factory settings™
3—10kQ o

R

]t

b‘w

P Y R B

B

R ) R Y R Y Y N Y
e RN
13 1%

TR EREE TR S o
Factory settings

ALV (IN)
DCMDB (IN)
EXMDB (IN)
PUPD  (IN)

o
WIS
ZH ;83? Pulse output
ERRSTB (IN)
ERRHLD §OUT)
NHB (N
o1 A
11 B
$10 4
% v
% ass W INC
o2 (OUT) Egm (ouT)
4 ERRHLD
@3 ERRCD1
o2 ERRCD2
¢ (MSB) ERRCD3

CLKIN §|N
BISTVLD (IN)
7 EE DC+5V£10%

ower
J GND
NI Fyhr—F 22U 4 Flat cable connector

&) AR FHEHBRE T OTEERIEEIL THYEE A,

. E—2bOZy 7 AR P HEAMTERAN BREOEhEL/ZE 0,

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

(40E> pin. #2Z male connector)
HEFBI%X72 ((HB) Mating connector (Accessories)
XG4M-4030-T (+L4H> Omron)

TEL(0265)56-5433 FAX(0265)56-5434

Jamagaus, 1 8



® U} /7 Mounting Methods

A—2RVURT—2DEMEIETr—IANDOFEAR., AT7HPEIPEVEIICFFT ARG TL XTI L—XIZTU,

N —ZFITEBERIERLTMABVTL LA,

Insert a rotor or a stator into a shaft or a case smoothly by hand or a press, levelling the core.

Never apply any shock to it with a hammer, etc.
O—2HERHE
Recommended rotor mounting methods

Fv bERERIVEE
Fix with a nut or a bolt.

a—%
Rotor

Motor Shaft B%iﬁﬁﬁ'ﬁgb.
Loose fitting

[ FEIAVS
@ Loose fitting

a—#%
Rotor

EAF I3 BEERSD

[ DZEQUNAVS
@Tight fitting

Press fitting or Shrink fitting

AT — RS E
Recommended stator mounting methods
RV RERE Fixing bolt

EER
Fixing plate

AT —74 Stator

PR R D
Loose fitting

Q@RXFINAX (FL—hrERLRIVFTOERE)
@Loose fitting (Fixing with a bolt and a plate)

FRR#ER Loose fitting AT—%4 RNV MEE
Stator Fixing bolt

ORFTN\A BEEFDRLRIV NEBEAICKZEE)
@Loose fitting (Fixing with a stator screw bolt with a through hole)

AT —#R Stator

= NG

press fitting
[ PEQINAVS
@Tight fitting

® U H5E Mounting Accuracy

BfEEDN T 7 H15E,. SinglsynDEDMEEN +RICRETE VWS ErH)ET,
When mounting accuracy is rough, performance of Singlsyn may not be fully shown.

@ik h
T—28 #WHHE) OIRNIGO.ImMm(TIR)T
(S-21LITFIF0.05mmELTF)

@Shaft runout

The runout of a motor shaft (driven output shaft) should be 0.1mm

(TIR) or less.(0.05mm or less for size 21 or smaller)
#hikh Shaft runout

27— #stator

0 — & AL E

Ideal rotor mounting position B — SR ATE

O— &l 25— 28>
Center of a rotor Center of a stator

OfF%A

Rotor shaft runout position

27— 2 IEAMAIE
Ideal stator mounting position

ORI

LY ILINETANRICH T 5 E— 280 (i)
DEEEE0.1mm(TIR)LIT
(8- 2 1LLITI20.05mmLLT)

@ Coaxiality

The coaxiality of a motor shaft (detected shaft) to a resolver mounting
spring should be 0.1mm (TIR) or less.(0.05mm or less for size 21 or

smaller) F#hEE Coaxielity

A —4% Rotor

/25— aEHLE
Stator mounting position

2T =gl O— &
Center of a stator Center of a rotor

LYIbnO—23d 3L VLN T —2DRA I +0.05[deg] LT

@Angle of deviation

The angle of deviation of a resolver stator to a resolver rotor should be +0.05 [deg] or less. 1

2F—4 ' -
1O amagaua, Stator Igotgr

:

—
N

"A

Angle of deviation

—
N

"A

27— D= T
Stator Roté?r

Angle of deviation



@ iz FFrDERE  Cautions for handling Singlsyn

ORI EE @Cautions for un-packaging
BRI NELASHEBICEEDG TODLIEELTTIL, - After opening the package, check the appearance of
=T EBESTLYILNEES EIFY) . IRYEILAEYL Singlsyn for any abnormality.
BOWTT&L, - Do not carry or shake Singlsyn by the leads. (Carry
(LYINEER S BRI S S A>T TEL,) Slnglsyrj by holdmg its core.) .
CEET AR, TR LBEEEMA L VRIS LT TS + In carrying Singlsyn, be careful not to give a shock to

it by dropping/hitting it, etc. Such a shock can

;o#&ﬁﬁ -MHREN R ICKRIETE L LI RMENI HYE damage the quality of Singlsyn.
@ Cautions for mounting Singlsyn
Q@EAM IRFDEE - Mount Singlsyn in accordance with the mounting
- WARHEE DBTHEEIL. P19 2R T A HRICLT T, accuracy specified on page 19.
CBEMHIRKLUADREDH DGR TIIERLEWT - Do not use Singlsyn in the presence of corrosive gas
Ty, or liguid except for water.
CHEHEDH BB TCIHMERALEVWT T, - Do not use Singlsyn in the presence of radiation.
AR LIS ICEEAESZ A VTR, - In mounting Singlsyn, do not give forcible impact to it.
CBIEC ST Ry TV AP HEHE LD 4T * There are some types of Singlsyn with bare magnet
FHET, wire coils. Handle them with care so that they may not
A B & DBV DRSS 12 T I BB A WA 5 be damaged when assembling them.
EREZHBVELET, @ Cautions for wiring
- Confirm the exciting wire (R1 - R2) and the output
OFEIR LDEE wires (S1 - S3 and S2 - S4)
- Fh#EHR (R1-R2) & H#5 (S1-S3. S2-S4) #HERBL T T &
W, @ Cautions for pre-operation
- Reconfirm that Singlsyn is correctly installed.
Q@ EEGFIDIEE - Confirm that jigs and tools are not left around.
CERENELCINhTWS D BEESRTIL, ) )
- EBDIC TR MESA T AL PR, ®Cations for operation
+ Be sure to use Singlsyn under the specified ambient
N N temperature and rotation speed.
QE&HZ FNEE . )
. . - Stay away from the rotating shaft, and do not touch it.
) Eﬂfg ) Eiz%?{ti{ﬂ%ﬁl«ilﬂ'(“ﬁﬁﬁ LR, - In case chemicals might be dropped or splashed onto
CEERLTVBECIT O jm_ht HLEWTTFEL, Singlsyn, please seek some advice separately.
cEENSD BB IEFE TIHEBR T IV, (KidEELE) - Do not use Singlsyn in a place where vibration/shock

ERREEBZSIRE) - BEIHMESNZIBPATCOER%E exceeding specified values is applied to.
LEWVWTTEL,
@Cautions for storage
OFRELrNIES - Store Singlsyn at room temperature and in a dry place.
RERIBNE R TERE LIS CRELTTEL, | o
@ Cautions for periodic inspection
QLSRN E . Xheck the 1‘(.)I(I;)r\1/\/in§;,r fat atp))eriodiclz irl;spe_ction. |
MRS T EF 1y YA BB LET, ppearance: Check for abnormal abrasion powder

. around the resolver.
. i SEINT] [ — BB ikh A~ BEEE O 4 o
HEBL: LYIVAEILCRBLERBH L2 Check for any damage or corrosion on

NG TIZELWBERERIIRVLDS? the housing.
Bl% : #ICEFRBECERE G VA ?ERCHEEZ Rotation: Check for abnormal damage or corrosion on
BOHP? the shaft. Check for abnormal machine noise.
E@ - S1-S3 [ - S2-S4 [E - R1-R2 DB @I &H B H ? Conductance: Check the conductance between
MigEm - S1- r—X[E.S2- 7 — X R1- 7 — X, S1-S83,S2 - S4 and R1 - R2.
S1-S2 BN H . DC500V A H—I2T Insulation: Check if the insulation resistance between
100MQLIECHNIFEE TS, S1 - case, S2 - case, R1 - case, and S1 -
BRI FICEEREZHINT 3 &HEBRBIEORERE S2is 100 MQ or more by using a 500V
cENET, DC megger.

Note that excessive voltage application
may cause insulation deterioration.

@/ TF XRBE
- BN ERERE (RBRERFHCTEEREICEEE  @Maintenance equipment
EIANL B WTTEL,) - Conduction check: DC resistance meter (Do not apply
- MERRIRIR C ARRIEET (X5 ) voltage to each phase with an insulation tester.)
s FOxa-7> + Insulation resistance: Insulation tester (megger)

+ Oscilloscope

amagaug, 20



an. BH Descriptions of terms

B & B 5 B2
Term Unit Description
HOHAEESOERLEERT,
Singlsyn™ Q#iA 1 BIEE L 72852 1 @IS OHEAESHFHZHEZE [1X]. 2EHEIOHAESH
H35E% [2X]. 4EHEFOHEAESH TBHEE [4X] £V, FLDFE, BMEAILETV
BE. AERERBEIRIFERYET,
This shows a ratio of electrical angle signals output when a shaft makes one revolution (mechanical angle
is 360 degrees).
For example, if electrical signals for 1 revolution are output, when a shaft of Singlsyn® makes one
revolution, it is shown as “1 X” , if those for 2 revolutions are output, it is shown as “2X” , and shown
as “4X” if those for 4 revolutions are output. In general, the bigger the ratio is, the better the accuracy
of angle detection is.
# 1 B _ ‘ ‘
Shaft angle } }
multiplication 1X
v
| |
1 1
| |
ox \/-\ |
N ~—_"
1 2 | n_
X V\ ‘ : % :
n
S N N N4
| |
0° 180° 360°
% 53 B _ O—420EEAE, BiEE,
Mechanical angle Rotation angle of a rotor/Shaft angle
S E A _ A CMEA D’
Electrical angle The product of the mechanical angle and the shaft angle multiplication
# i z _ RKEEDERERL. T—ZADIE (12 F) X10 D2HDHFTERT,
Size A standard size shown in double figures by multiplying an outside diameter of a case (inch) by 10.
7] 7 1l _ EREEEIMT 548
Exciting windings A phase to which power supply is applied
A h B E BRI NEDINY B EE
Vrms. Hz ; . -
Input voltage Voltage applied to exciting windings
A h B R A BYRERI~ S B B
Input current An electric current sent to exciting windings
= K e _ BRAHNDEEEMHEEEDE
Transformation ratio A ratio between maximum output voltage and exciting voltage
AHICE—F2 R a BREBIDR/NIA > E—H 2 X T, Zro DS TRY .
Input impedance Minimum impedance of exciting windings; shown as Zro
HhI>E—F2 R a HARDO/RKA > E—HF > X T, Zss DESTRY,
Output impedance Maximum impedance of output windings; shown as Zss
E ® B #Hn 0 BhEER) & AR OE RS
DC resistance DC resistance of exciting and output windings
Z #® T h o P EE & HAOEBE & ORFER & CIHEE
Phase shift Temporal phase difference between exciting voltage and output voltage
% B 8 =K mVrms HAHEEIPRNMEDZIUBICSVWTEEBET I2HAEEME

Residual voltage

Residual output voltage at the position where output voltage is reduced to a minimum value

21 danugaus,



TR HRICLEEIBETAVLLE, BRI DA, = 5
/

FAX

HHRSHERK

Inquiry Form
BEHNDIELR( U TOI LTIV 8BS RIRETT,

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

@ HfEm ¢ X(2~10DFD5THETEL/ZEWY)
Shaft Angle Multiplication ( Select from 2 to 10)

@ T—JIHIRICOEEDIF TSN

Circle the required cable configuration.

( U=K$&RAT Leadtype

- UEFEL R T Terminal type )

&/ H)

units / month

FAX : 0265-56-5426
S FERERScRE E RAR%E

To : Tamagawa Trading Co., Ltd.

EEFEH
Response Preferred Date

\\

WUAECAM  Our comments

O E: A

Quantity units
® i
Application

WrEE
Cross-Section|

FEX
Plan

| mm (K&)
Length
2T =58kt ‘ ) SQ(H1X)
Stator core 1)—RHR Size
Lead wire
0 a1
Coil
—~ TS
H Of  El R
1= WA o
X = | EK
0| O U)*‘I’\ 55
o% EE EE[ A
ol| =, —
SIh| DR
DK = — - -
g S O—285
Rotor core
Y
mm
Message:
=1t #
Company Name
= 4 s JUHAF
FEE ° &E& 8%
Section - Title AU
Name
FR1E
Address
TEL ( FAX ( )
<& S
Industory Sector Mfg. ltems
E-mail 7FL X

LN AEAT T12-1570N14
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- ERBIEES CRRERMN

BEREEAR
CHERE¥M T144-0054 RRHABRFEHSTEI9HIS
- JLRAREEF  T330-0071
- \EFEZR T191-0011
-SSR T252-0804 #E|IRBRTMEA3TEISESS 2F
- BEEREEM T486-0916 BAEHAHT/\KEIST B10%EH
-REBE ¥R T444-0837 BAEMMIATE1TH2-1 HAKEILSF-B
- KBRE¥F  T532-0011
-BEEER  T812-0011
WEARE LR

- BHEEER (EREER) T144-0054 ERHAEXHEHITH19%9S
- EREER AR T330-0071 HERAWEMBHK LAKI-11-1 5HEOTS¥EIVSF TEL(048)833-0733
(FREBE¥FR) T444-0837 BHMEFEIFTE1TH2-1 HAKEIL3F-B

) T144-0054 HFEHABXFHAIT H19ES

- BOEEERRREER) T144-0054 RRHBABEXHHHEITH19%IS
) T532-0011 AbumiEl|XBEFE5TE6%24% ABEEEL4015 TEL(06)6307-5570

BREatt

SZEIFERERTTHRA =4t
TAMAGAWA TRADING CO.,LTD.
& # T3950063 REREEGTSITHIEIS

TEL(03)3731-2131
BERIVFEMHHR EAE1-11-1 SHFEO7FHEILSF TEL(048)833-0733
HREAFHEG AT E15%18 57— EIL2F TEL(042)581-9961
TEL(0466)41-1830
TEL(0568)35-3533
TEL(0564)71-2550
KbEl IX R B56T B6%E245 ABUEEELI4015E TEL(06)6307-5570
EESEMMESXESRA4TESESS 2 /\HALEI6F TEL(092)437-5566

TEL(03)3731-2131

TEL(0564)71-2550
TEL(03)3731-2131
TEL(03)3731-2131

MOverseas Sales Department

BEESHVAEDE

(KBRE SRR
+ MEMSE#5 T395-0063 REFRIRETTIHE1THIEIS
C N FEESR T395-8515 REFRARAMAIK1879
- MRBREES T395-8520 REFRMRATER1020
CHEEXR T395-0063 REFRIRETTIHE1THIES

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

TEL(0265)56-5424
TEL(0265)21-0501
TEL(0265)21-1814
TEL(0265)56-5424

FAX(03)3738-3134
FAX(048)833-0766
FAX(042)581-9963
FAX(0466)41-1831
FAX(0568)35-3534
FAX(0564)71-2551
FAX(06)6307-3670
FAX(092)437-5533

FAX(03)3738-3134
FAX(048)833-0766
FAX(0564)71-2551
FAX(03)3738-3134
FAX(03)3738-3134
FAX(06)6307-3670
FAX(0265)56-5426
FAX(0265)21-1896
FAX(0265)56-4108
FAX(0265)56-5427

T395-0063 REFRMRETIIBEITEHIEIS

Y E Nl % B § X & &
WA - 551 BEM 73958515 REFEMANHANKIS79
W% 2 £ ¥ P 73958520 REEMATEL1020
BREREHEEART 73958520 REEMARELE1020

B\ F ¥ ¥ Pt 70392245

W\FEEMERE2TH 70390811 HHE
BAFEEM=RIH T033-0134 HHRE=RMHAE2TE100-1

W 3 T ¥ P 73993303 REE THEMEMRIIEITAB3174%H22
BEFRENFHA 42— TERM TEE4TS
W\FEEFMERE 1T T039-0811 H7RIE=FEIAHET AT ARMEFEIARPIL1-1
=FEB A EBET A AR A TPIIL3-23

WX = E # AT 71440054 RRBABKHEEITE19%9S

TEL(0265)21-1800
TEL(0265)56-5411
TEL(0265)21-1814
TEL(0265)34-7811
TEL(0178)21-2611
TEL(0178)60-1050
TEL(0178)60-1560
TEL(0176)50-7161
TEL(03)3738-3133

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

FAX(0265)21-1861
FAX(0265)56-5412
FAX(0265)56-4108
FAX(0265)34-7812
FAX(0178)21-2615
FAX(0178)60-1155
FAX(0178)60-1566
FAX(0176)50-7162
FAX(03)3738-3134

TAMAGAWA TRADING CO.,LTD.

A COMPANY OF TAMAGAWA SEIKI CO.,LTD.

Overseas Sales Department

Headquarters:

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

FAX : +81-265-56-5427

@1 Z—Fyhik—L~—T  http://www.tamagawa-seiki.co.jp

A B2ICEET3EE
OIE L LA BIENE £ Fet, SIS (%4
EOTIER AR BB LR,

/\ Safety Warning

@®To ensure proper and safe use of our products. please read
the “SAFETY PRECAUTIONS” carefully before using them.

REBDREE

B O M RGE WIS AT B —F e LE 3 72720, BFRR
ORGEFIEBRIZED WU FERE T, A, M
PREGF D 728 O 0 I I PR AE I RSB % Th > TH . BeAhidaR
RAEL ST UE g, HAb B, B PllEsh
7P IR (MTBF) 3 TRWEDTHD £ 34, T
HEN ZHFEEHRIEE (0) TEd D FEA O THALEE O
PRRETHEALN LM I WRORNAEZ R I N T,
FIEED 72 L EORRREMEDO Y 2T L F 723 (B &
O) AR EN 2 Z L2 TN LET,
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.

AEEIHE D b & OSMEIE SR 0 2 Bl EF e B B4y
LET. Hith 3200, B SEmFFTseme a3,

BEAZOTOBEBVEDRIITFRABEVLEY,
CEROTEXIGELEERE LI BEOEERE THRL
AhELEEL,
- Fift s BEVEHEE
E—-FbOZY Y TR
YRR

BEi# TEL (0265)56-5433
FAX(0265) 56-5453

AHAa LRI NN TS T EEUSEE§ 2T H0ETOTHI T RS0,

ALL specifications are subject to change without notice
T12-1570N14 1,500, HHREIM. 20164F10H21H.
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