REHPFMERELSLET,
Catalogue No.T12-1570N13

Motortronics®
VRRZLYIVIN - oo
VR Type Resolver 01

Singlsyn

HHEt AEMRIES FIVUi—kyrT)

Super-thin Angle Sensor (Absolute Type)

A¥—haA-4

SmartCoder”

LYIVIK/ 7% )L (R/D) &R

Resolver-to-DigitalConverter IC




VRF,L YV JUJ\ VRtypeResolver

Singlsyn

HEEROAERLE (7I7VU1i—Fr217)

Super-thin Angle Sensor (Absolute Type)

= i i 2

High temperature Vibration

En-miRE N

Outstanding environment resistance

st

High reliability

e

A super-thin shape

=R (0185

High velocity revolution

KIR

Low cost

Singlsyn”’h5DHEAES (F7FO71ES) & Smartcoder® (LY )L/IN/ 722 )VEHER) %
FEONTIRIVDAET —ZICERENET,

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

7rovEs
(3TREE)
Analog signals
(AC voltage)
TIRIVAERES
Digital angle signals
R/D ZEitags (Smartcoder)
Resolver/digital converter
LYIVIN (Singlsyn) KEERA—TTT,
Resolver *The photograph is an image.




B N Rl 8

Hybrid JhE > 3 NV DBEFFEEIN DA

Application to turning control of hydraulic shovels

TR B> Y \DIGH

Application to feeding sensors of weaving machines

BN\ DIGA

Application to vehicles

BieAt> Y

Steering angle sensor HEREECY (88
Wheel speed sensor (each wheel)

BEbVIEY
Steering torque sensor

HREWEBHAT -2 OBERELY
Angle sensor for the drive motor and generator

Fayaug, 3



% FE  FEATURES

WiEER Tk
BN 224 T DEBEREED -0, A H X R—ZD
=/IMEERTREELEL T,
WA EEEEH
—40~+150°C (KO&%41713—30~+150C)
WENMHIRE M
- #%&) : 196m/sec?(20G)
- &% : 980m/sec?(100G)
R AEHEEI0%LL E
W= E%E
30,000min', AAEZ1713£12,000min"' X E
B=EENE
EARMICE—2ERUEETHY) . O—2ICIFaT DY
WIS EMPFERICE L,
Wi BEAE S LURERD
R/DZE #2315 SmartCoder® ###t 52 &1k,
Singlsyn°n7FOJHHESET O 2INME (BE)
EEHLUREESNERTIEPEERET  WERE
S BRI VA7V OEEAEEAIE (7T V)
—N) THALET,
W{EIXk
TERDLIIWINELERTER R SEH1/10E%) RIX
MbaETRIeEL~,

4 g,

B ™

A

1
. T

B 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)

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

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

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

B 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.

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




54 >F 7 LINEUP J 1
7
«®
&
O&é\oe
/,ﬁ'@’ $-63
W4 $160 152296 Series
S-53
$132 152763 Series(2X)
S-40
$101 TS2255 Series(2X)

TS2216 Series(2X,3X,4X)

S-21
$52, TS2225 Series(2X,3X,4X)
S-15
b3 TS2224 Series(2X,3X,4X)
sS-10 IS A2X~10X 2L E, #ME ¢ 300mmAT#: £ T
®2am TS2223 Series(2X,3X,4X) SHHETRE T,

Al I G DE < 72 &0,

11 . We can accommodate from 2X to 10X over
m 152210 Series and approximate diameter $p300 mm.
For each special case, please contact us.

a Ay - 5N \ . ‘
Smartsyn” & Singlsyn” o4 1k H ik P
STRUCTURAL COMPARISON OF SMARTSYN AND SINGLSYN /- ' /.

Y— Mg
Lead wire
TF=2 27— TR
Case Stator transformer
AT — 28RS a1
Stator core 7 Coil
a1 A N HA—% 52X
Coil Rotor transformer
O— 285,/ ot
Rotor core l Hollow shaft

J—Ng2147 mEE 24T
Lead type e Terminal type
AT =28 i !
U— KR |
Lead wire i’i‘i‘iii'
oS SN
Rotor core — —- S
o Lo /RS

Jaiggaug, S
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[R I PRINCIPLE

Singlsyn® (VREIL YV LIN)

Singlsyn® l&. O—2 & XT—2THEREINTHSY ., O—
ZINEBHIRDHH S/ . AT—2I77 & 1 HBOR
BV E28BOHEAT1IVEEDMNTOET, (B 1)
IR AIEREZRREETCHE TS L. O—2 K (K
4) |T&Y, BERRPIRIFTeF v v 7 (BHEER) D EER
Aloxt L CASMICE LT B8, ZTDEEZFHHID
CEICKYAEERHET AT ENTEEXT,

B DA VIR REBEZEIMNT &, FHEADCIVITE
sinB & cosOD2HBEENKEELET, (K2, 3)
TOEHNEEIEZ. LYIVLIN/ TIZIL (R/D) Zikds
EEWNTIRIVOBET—RICEBRTEET,

a1
31V

Exciting coil
Output coil

1. Singlsyn” 1#&&

Fig.1 Singlsyn structure

B ™

l-

T

i

wy

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 8and 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.

2R >
e ite e
R1 e Q) S1
E ri1-r2 Es1-s3
R2 e S3
(& /8) (8)
Yellow/White 1 Esasa oplack
S2 S4
o (&) %)
Exciting Windings Yellow Blue
B oA A

Output Windings

X2 EeHRE
Fig. 2 Wiring Diagram

WL AL R R
AT AT RTATATATETATATR VARV AN TR AT NATATATA VRV ATATATATY K30
SRR AATATA A AT [ A AR [N e

Eé\l]\ AL LA (it fenee §§‘ MU A TN L N AU AN A L e
£ n EE e
R INIRAGRE s e - RO AT AR AT VAl Srsy
2 an Ic‘o‘s_‘_‘TW =
| | HABEE HABE
B ‘ i ‘ ] ] H“\ (%Zu_tspt)tvohage i N M i TN ‘ i éﬁ%{)iﬁzxoltage
EEERENNENREN LT e ARSREN EENRSNNNENNN 1]
0 90 180 270 360 0 90 180 270 360
EEA o [° ] EEAo [° ]
Rotation angle Rotation angle
1 X DUHBEDE 4 X DHHBEDEL

1X output voltage change

3. HAOBERIL

4X output voltage change

Fig.3 Output voltagechange

(b)3X

() 4X

X4 #EAEO—2FANK

Fig. 4 Rotor shapes with number of multiple

O Zamagaus
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Descriptions of terms . e

A & B fr s EA
Term Unit Description
HOAEESOEREERT,
Singlsyn® QA 1 BIEE L 72852 1 EEBFOHEAESHFHZEHEEE [1X]. 2 EHEFOHAESH
H258% [2X]. 4EHEFOEHAESH TBHEEE [4X] £V, FLDFE, BEAIKEL
FE. 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.
# f& B _ ‘ ‘
Shaft angle | |
multiplication 1X ,\/
| |
| |
1 1
| |
2% \/\ |
N ~—_"
1 2 n_
X V\ : % :
n R .
S NS N4 S
| |
0-° 180° 360°
L o4 A _ O—20OEEAE, AR,
Mechanical angle Rotation angle of a rotor/Shaft angle
B o A _ A CuMER DR
Electrical angle The product of the mechanical angle and the shaft angle multiplication
2 1 =z _ KZEDARERL. 7T—ADHE (1 2F) X100 D2HDHFTRT .
Size A standard size shown in double figures by multiplying an outside diameter of a case (inch) by 10.
7} 71 il _ EBIFEZEINT 548
Exciting windings A phase to which power supply is applied
A Hh B K v BYEERINEDINS B EE
rms. Hz : . -
Input voltage Voltage applied to exciting windings
A BHh B R mA BRI 3 ER
Input current An electric current sent to exciting windings
z= E -4 _ BRAKHABEEHHEEEE DL
Transformation ratio A ratio between maximum output voltage and exciting voltage
ARICE—-E2 R o BRERIDR/INA > E—H 2 X T, Zro DESTRY
Input impedance Minimum impedance of exciting windings; shown as Zro
HAME—E2Z o HAORORKA > E—F > X T, Zss DESTRY,
Output impedance Maximum impedance of output windings; shown as Zss
E ® E #n 0 BRI & AR DE TR
DC resistance DC resistance of exciting and output windings
. # T h o BEEE & HHEBE & ORFER A AIHEE
Phase shift Temporal phase difference between exciting voltage and output voltage
% B B E mVrms HAOBEEIPR/MEIUBICEWVWTEEBET I HAEEE

Residual voltage

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

Laiggaus, 1



J— K447 Lead type

e
AR 1
fl: £k SPECIFICATIONS iy T
1IQ%NCTION L 2X-VRX 3X-VRX 4X-VRX
Frame Size z S10(¢p25mm) | S15(¢37mm) | S21 (¢52mm) | S10(p25mm) [S15(¢p37mm) | S21 (p52mm) | S10(¢25mm) | S15(p37mm) | S21 (¢p52mm)
B ol Number 2 |TS2223N1112E102]TS2224N 112E102]TS2225N 1112E102[TS2223N1113E102 TS2224N1 113E 102 TS2225N1 13E102{TS2223N1 114E102{TS2224N1114E102| TS2225N 1 14102
é(cngt?on Eput & AC 7Vrms 10kHz AC 7Vrms 10kHz AC 7Vrms 10kHz
é’\rimarijjide # R1-R2 R1-R2 R1-R2
w B 0.286:10% 0.286£10% 0.286:£10%
AFﬁccuracy = +60'MAX +45'MAX +30'MAX
ﬁgjmge_dfnﬁgg 120 Q+20% 120 Q+20% 120 Q+20%
ERAE 8305 | 4100NOM | 3500NOM | 270QNOM | 4400NOM | 380QNOM | 300ONOM | 6300:£20% | 5300:+20% | 436020%
b BT +20°TYP | +10°TYP | +1°TYP | +15°TYP | +287°TYP | O°TYP | +10.8°TYP | —358°TYP | —7.9°+5°
Mass B | 0.023kgTYP | 0.050kgTYP | 0.090kgTYP | 0.023kgTYP | 0.050kgTYP | 0.090kgTYP | 0.023kgTYP | 0.050kgTYP | 0.090kgTYP
_ —
AR OUTLINE  Meem:arzear;somemess e
"

S10// TS2223N111[_IE102 Series

$25 003

3o /7

51}

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

BER ETERER+0.5

f

S8R L=30
NAME PLATE | ~ETFE

5MAX T7:0.3 4 MAX
=k
i) <| =
Z| 8:03 [l P S
= 1 N
: =2
- TN o
||||| ||||
0.5:0.25 Btk
MTG.DIM ¥
1:0.02
ol
Sl
= o
¢6+8.03

BRI

) 6 *8.03

&
X

(2
X X
K
LRXKE

o

e
K

D

o,
!

S

’:
Q
L

X3
%
&3 %
SN 2/ K
N
o K/
&
o
R
KRR
Sorede%s!

0 MIN
AWG28

5x0.6 %!

Unless otherwise specified tolerance is =0.5mm.

1+0.02

o

So
<
L
o

) 6 *(0).03

8 aingaug




A

S15// TS2224N111[_IE102 Series 2X : TS2224N1112E102
3X : TS2224N1113E102
4X : TS2224N1114E102

BERETEREL£0.5

Unless otherwise specified tolerance is =0.5mm

S5MAX T7:0.3 4MAX L=300 MIN
3|3
] i) <=
m| X — s 5
od| Z| 8203 . S[e 3
5| 9 NS
- - 15 o Ulo
- N 4
~N
o
0.5:0.25 Rtk i £, 5 1005 g:o
MTG.DIM % =
[fe)

S21// TS2225N111[_IE102 Series oX : TS2225N1112E102
3X : TS2225N1113E102
4X 1 TS2225N1114E102

HERE TEAZH£0.5

Unless otherwise specified tolerance is =0.5mm.

. L=300 MIN
5MAX 703 4MAX ETFE AWG26
P~
0|3
2 <=
g é 8:0.3 b — E:
O?’ > Q| =
| @ AT Jdi= )
0| X m = E
- S
I )}\\ _
' o
+0.05 ‘ §°
0.5:0.25 Rtk ‘ X230 | 2
MTG.DIM L>(<7
10.02 1:0.02 1:0.02
—~— Rotor(2X) Rotor(3X) —~— Rotor(4X)
o] ] o) /] go
@ | @ | @
° 1 +0.03 © § +0.03 © +0.03
$12.7%% $12.7%% $12.7%%

Famyaug, 9



wFE>24 7 Terminal type

_ S
0
fl: #k SPECIFICATIONS | i
g i
ﬁJNCTION e 2X-VRX 3X-VRX 4X-VRX
:jrame Sizg z S15(¢p37mm) S21(¢52mm) S15(¢37mm) S21(¢p52mm) S15(¢37mm) S21(¢p52mm)
B eiNumber | TS224N1012E199 TS2225N1012E199 TS2224N1013E199 TS2225N1013E199 TS2224N1014E199 TS2225N1014E199
éxcnagg,n In%t = AC 4Vrms 10kHz AC 4Vrms 10kHz AC 4Vrms 10kHz
lé\rimary S?gie # R1-R2 R1-R2 R1-R2
'Igransformkgtion Ratji:'c:) 0.2+10% 0.2+10% 0.2+10%
ﬁcuraoy E +60'MAX +45'MAX +30'MAX
ﬁggﬁ;‘;;{:ngjgg 500+20% 500+20% 500+20%
gﬂﬁ;ﬁﬁ@iﬁ%ﬁ: 740+20% 70Q+20% 78Q+20% 710%20% 110Q+20% 990+20%
fr BTN LoeTye +86°TYP +7.2°TYP +36°TYP +1.4°TYP 0°TYP
- B oosokgTYP 0.076kgTYP 0.050kgTYP 0.076kgTYP 0.050kgTYP 0.076kgTYP
_ S
AR OUTLINE  Meem:arzear;sonamess ! e
S15// TS2224N101[_IE199 Series 2X : TS2224N1012E199

3X 1 TS2224N1013E199
4X 1 TS2224N1014E199

BT ETHEAEE20.5
5 MAX 26 Unless otherwise specified tolerance is 20.5mm.
— 5X 4
MICRO ARC WELDING 45
(TIG WELDING) 6X2.5
TERMINAL PINS it
—
3|3 _
1 : EIEN af 9
™ =< . N 0 g
og| Z|8o3[EAT T f2 o o =
[ = O —
~ H-+HH S L -
ol O =
<| @ = -\ b
- w0
X /
7+0.3 go +8
0.5:0.25 Rff 4% 1 50,5400
MTGDIM % ' 4MAX = ~ 0
Te]
4 MAX

1 O.szugaus,



A

S21// TS2225N101[_|E199 Series

2X 1 TS2225N1012E199
3X 1 TS2225N1013E199
4X  TS2225N1014E199

26 BERE TEAZE£0.5
5MAX 5X 4 Unless otherwise specified tolerance is £0.5mm.
MICRO ARC WELDING 4.5
(TIG WELDING) 1] 6X2.5
TERMINAL PINS
1 g —
16 =
™ © [\
™ Nim
™
Q
°5
o i
Lo
-

" STATOR 1D. '

A II || ) /g
7:03 o 0.08|
0.50.25 Rff % $°[5%2.5% L
MTGOM % 4.5MAX 2
o
4 .5MAX
1:0.02 120.02 1:0.05
—1—— Rotor(2X) ——— Rotor(3X) ——— Rotor(4X)
ol /7 go go
@Q | @ @
S 4> ] o
. 0.03 0.03 0.03
$12.7%9 $12.7% $12.7%

Famugaus, 11



KOREAA 7 Large diameter type

\y B
A Y
H: Bk SPECIFICATIONS |
) . L
1% e
FUNCTION 2X-VRX
¥ 1 z
Frame Size S-53(¢132mm)
i3 =
Model Number TS2763N202 / EU2932N19
A ) B P
Excitation Input AC7Vrms 10kHz
A il f
Primary Side R1-R2
z E -4
Transformation Ratio 0.23£10%
15 B ,
:ccuracy +72'MAX
AHRLE—HF 2R Zro o
Input Impedance: Zro 105Q+10%
HhHA L E—H2 X @ Zss .
Output Impedance: Zss 240Q+20%
fir L] El h -
Phase Shift 0°£7
%ass = 0.25kg NOM
/. \y B
W, MTG.DIM : O—% & 25— 2 O#F BRI +& ‘
y*):l:f O U TLI N E All dimensions are describj(;d in milli-meter. J ]
N ) L
5 O—7% _ Rotor
AT —74 _ Stator
TS2763N202 TXRR %5 EU2932N19
Y TXEQUALLY SPACED HEm = TEAZ 0.5
3.85:0.3 7X3° Unless otherwise specified tolerance is =0.5mm.
6 MAX
5MAX
| 4.2:10.3
2.0:- ~1%
25/3 S5
AL S 2 -
o (S Gl= g9 ©
S =35 o 0
sl Z12|3 © ~
=1c =|XZ|© - -
= a
= T
< =\
= O] <C|x
<] N =<
x|o|l=
©lo
o=
[a' s
_ Ui
o
o)
«
e 16 MAX(15)
=
2 BANBHE
Q ELECTRICAL"O"
@
—
S5MAX ™ BMAX
o C1.5MIN C1.5MIN .
$e > : > 5-005__ <xp
2 < < 2XR0.3 0o
[32] = =
é,:o L o _ |
- ° 2 3 2XR1
- by A S
D48 CHetan BH###E AR
DETAIL D DETAIL C DETAIL B DETAIL A




A

AN—=ha—5AU6805 #HiliN—F SMARTCODER EVALUATION BOARD,y

el AUA212 YU—-X

Series

Model

DTN EHTIERWIKBERRIC,
LYIWIN/FIRIVERIC[RY—bO—4 ]
AUGB05D R ER M A DFHEA—F &2 HE
LTWET,

We have evaluation board for evaluation test. If
you need further information.

M OUTLINE

80 max.
70
4—¢35 4 52
D-sub 3T %
connector _
(9E> pin, R
*Z female connector)
o C\I\ z 2|
o 3 3
R e

TOP @&

CASH ST

T=4EE K
Monitor signal list
il anﬁifi;al TIHLR - LN
Brushless resolver

TP1 LJJLIN Resolver S1

TP2 LY JVIN Resolver S2

TP3 L ILIN Resolver S3

TP4 L JV/N Resolver S4

TP5 LJJL/N Resolver R1

TP6 LJJLIN Resolver R2

TP7 SINMNT D-sub3%¥% connector

TP8 COSMNT (9E™> pin, A female connecotr)
TP9 | GND HFAZT2 ((HE)

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

7ZyNr=TNAaAxy 4%
Flat cable connector

(40 E> pin.
#+2Z male connector)

3 max.

SIDE &

External connection

HEMBELRT, P P, s

Factory settings™ ' &' W’
Sl e
|

o
N

/& DC+5V =t
Power

HESA
D-sub3x7% connector 118
(9E™> pin.#2Z male connector)

Accessories

7ZyMr—=7 I aA%Y 4 Flat cable connector
(40K pin, XX female connector)

R ERTEET T o
Factory settings

RLV (IN)
DCMDB (IN)
EXMDB (IN)
PUPD  (IN;
% g'&‘u‘r)
AUZ ]
B §8HR Pulse output
ERR (ouT)
ERRSTB (IN)
ERRHLD (OUT)
INHB  (IN)
?12 A
?11 B
310 z
¢9 U
$8 v
gg ass W INC
#5 (OUT) ggrp (ouT)
o4 ERRHLD
93 ERRCD1
%2 ERRCD2
91 (MSB) ERRCD3
SCI (IN)

CLKIN INg

BISTVLD (IN.

| W&iE DC+5V+10%
Power

J GND

) R Y/ Y e e s s P T P
0 e S S o A e
1] w >mN
(9]
2
o
z

N TZIyrMr—=7 %4 Flat cable connector

&) A FHAREBRA T O TEFRILEL THNEE Ao

FE. E—2bOZyy AR YHEATRABBVEhELZEV,

Note) This product is for the evalution test. The operation is not guaranteed.

For more information, please contact the reverseside address.

(40E> pin, X male connector)

B

RoHS Xt

0%>

118

BFRIDR72(F8) Mating connector (Accessories)

XG4M-4030-T (# LR Omron)

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

aingaus, 1 3



\) > — N W T-
LIS /T8 WEAIC RESOLVER-TO-DIGITAL CONVERTER|

AV—hI-%

Smartcoder”

AU6805

FITIWRSYFIITHR (V7 VT A LiBIHERRER) .
(Bffifg- B EE12EYbR D(LYVIVIN FUFIV)ERIC

S

BB A—TTT, Dop s
*The photograph is an image. «

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

smartcoder © (AV—bT—2) 3LV ME 54T UL
B S SIS BL N FORARIC T,

Uikt Smarksyn® (Zv—1) . Singlsyn® (&L v) i
EDOLINNEMAE DT A HAEGRDTR Y M LA
IZEDETURIAN B COM RN T2 8 A

cEES

% [ FEATURES

WEREOHZ T2 FyF T ARDR/DE#EIR
WEfMiE-/NE-BRE
WOV FIy7#EENDTE

OEEHEeE

LYIWNMESEE LYIWNESHR. R/DEBREE ICEE

SROEE N IR
@B 2 HEAE (Built-In Self Test) ##;
R/DZE# EEMRHEEEESF VY
WA T EEICE DL Y RT L OXND KR EER
OB T > 7RE (B HEFH:10mAms.  20mArms.)
@fErOv IR
WEET7 =3 AU BE DR =
ORE(E S DAIERABEAE GrAsiRE+45°LIA)

@#HIEEERE(faw) R E R Z (B EE7ifaC BB AR L1)3EIR)
@NZTHR—IICIEEDTS2IVERP LJILNIZHTBR/D

DI F KD 7] BE
@OUEAREHRAUSSLIL IR SYTILO=ZETE)

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®.

|

|

ol
/" '~

M Adopts 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
M Realization of system/cost reduction based on all-in-one concepts
(Dintegrated with an excitation amplifier (Output current: 10mA rms / 20mA rms)
@lntegrated with an operation clock
M Enhancement of functions corresponding to various applications
(DRequires no phase adjustment to excitation signals (Allowable range: Within+45°)
(@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)

\\ B ™
f. %% SPECIFICATIONS | o
1
I%}esgﬁnigﬁ 4,096(=2'2)
B R E 240,000rpm (fewBIEBF)
Tracking rate (When faw is fixed.)
S LR +41SB

Conversion accuracy

R K MOE B
Max. angular acceleration

3,000,000 rad/sec?(fawi EZHE&RE)
(When fBW is automatic adjustment.)

thY T AL
Settling time

1.5ms(180° AN X7 7 fewB SR EERS)

(When input step is 180°, and fsw is automatic adjustment.)

HohwmE M

Output response

+0.2°.10,000rpm

Hoh W Rk
Output form

12Ewh2EO—R  EFRIE/NTLIL +AB,Z +2UTIUI/F
12bit binary code Positive logic parallel + A,B,Z + Serial I/F

mEE R +5V+10% (45mA : g7 7 10mArms. i E M)

Power requirement (45mA : When the excitation amplifier is set at 10mA rms.)
B B R EERHIEAXEET 7 WEE(10mA rms. / 20mA rms.)
Excitation power supply Integrated with a constant current control method excitation amplifier
54 St & 48E>LQFP (7X7) . E>Rk8:0.5mm

Outline 48 pin LQFP (7x7) Pin to pin: 0.5mm
B F R E

. m
Operating temperature

—40C ~ +125C

1 4 zamugans,
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1/

L M2 LI URNIEEEEV,
N < 0~8° Remaining resin is not included.
g =L — G A N FNEEE R,
: © =| 05:015 Remaining tie bar is not included.
L +
. w’ S
B DETAIL A

0.5NOM. °0.22:005 o om1ay

byz0.1
I
#E%X  FUNCTIONAL BLOCK DIAGRAM e
e o

" prerey ® PROCESSING BgTY
€ HEs hya

PHA, CONT.

W i [PCOVP.[=P{Co0NTER =) At

SYN. RECT. 1585712

: I/0
s3 w\,33c>fvw_ RELDA INTERFACE
S Ms1w&mﬁ MULT. D/A CONV. - PUPD

: ‘ SIN ROM _ # |

STV F D sscs
SERIAL I/F ::8 SSDT

: K == R EE S Rt - SCK
R 3tz ‘*"_%?Cﬁ ; JETEE . mmem FELTZZ Eg SCsa
R2 SINE W. - (Buitin Seif Tes) - ERR DETE : SET. REGIS. - DATA

. : GEN.l | = 00000 mrmemgpmemige==— |
RGND Q ................... H g £7 :
-_.._.0_ ......... - N —  —— 0 - -N— 00N  —-- _0__0_0J

o)
o)
w
<
z
=

i o1}
SINMNT ?47 . Bg
# o I ; B
S4 My »| EHED/A FURI D2
S2 M D(sin&sinw?) N2 S SR Bg
S2 ! MULT. D/A CONV. DIGITAL SIGNAL DI
i <

AGND RLV CLKIN BISTVLD ERRSTB ERR ERRHLD DGND TEST1 TEST2
2 \§ _—
—a B |
A5 %5—% PIN DESCRIPTION oy
/i LB
ol Eoats (B B B £ o] ok & = ES No|EBEH] & ® = No| ES&Hh & & L E3
.| Symbol Class Remarks .| Symbol Class Remarks .| Symbol Class Remarks .| Symbol Class Remarks
EERT T 7 STy
1| ExvpB | D/I &g‘é@f‘““;‘fg;ﬁsm@ 13 R2 | A/O()|c PEEIR2 o 25| D11 |D/OBUS)| ERRCD3 91 37| VDD | — E{Eﬁa‘fsﬁ
2| pemps | o/ [ RELNDECR 14l ver | — | PET-TEE 56| D10 |D/0BUS)| ERRCD2 92 38/INHB(RD)| D/I Tk
3| R | onn | PEERER 45| mi | aso()|c, PEETRT 27| Do |p/oBUS)| ERRCDI e3  39| ERRHLD [D/oN)|  E7 (T
b2 TR T St
4| vee | — [ 2272 16lBisTvin| D/ [ ESTET#E o8l ps |p/ouS)| ERRHLD ¢4 40| ERRSTB| D/ | 7508
5| sinvnT | a0 | SNESZD 17| ckin | o | ZE9%AP 29| b7 |proBus)| Erm-es 41| ERR |Dron)| 577
—5— ST INEET— LR
6 |coswnT| A0 | E9SESEC 18| ssor | pa [LIZMEETIE 30| De |p/oBUS)|  — 06 42| A | pso | ABVZES
7FOGND ST NEECS Wi 67 BIR/ ULXES
7| AGND | — | Afiogonp 19| SSCS | DA | Zidsiinacs 31) D5 [D/OBUS) pracctii ®” 43| B | D/O |pnattpee ouu
8| s3 | an S8AD 20| DATA |popus| E7N75F 32| D4 |p/o@US)| et % a4l z |psog) z
77 )U w Tl
9| st Al SIAB o1] scse | on | W7IESE 33| b3 |promus)| e 90 as| cse | b | TRZENh
10 s2 | an SeAN oo pRTY [popus| B2 34| D2 |p/o@uUS)| £, 27010 46| puPD | D1 |L7YMENEERTR
ST e
11| sa | an SEAD 23] sck | on | WTA7BY7 ss| b1 |promus)| p BB0 0T 47| TESTH | DAt |{TARECREE)
%77 GND 7Y 2ILGND AR $12 7 ANE—RERTE
12| RGND | — |(PE7-7OND ) 24 penD | — | ZZEFEND 36| Do [proBus)| o AL ¢ 48| TEST2 | /1 |{ZANENEE)
(F) Note :
1. “No.” (&, 3fF (E>) No I 5T %o 1. “No.” is corresponding to the pin number of terminal.
2. E51E%EIE LUITICES, 2. “Class” means as follows:
%A/l 7HATAH *A/0 7FATHA *A/0() 7FATHEAEIEEEFAHICT *A/l: Analog input *A/0: Analog output *A/0 (I): Analog output (I/0 is
AEATH#)*D/I FTRIVAA *¥D/0 FURIVEA *D/0() FTURIVEHAER switched by control terminal input.) *D/I: Digital input *D/O: Digital output
ICTAAfHIN) *D/0O(BUS) T2V 11(3-statett /) *D/0 (1): Digital output (Input is added internally.) *D/0 (BUS): Digital
3. No.47NTESTIESRUN0.4SNTEST2ESId EAICIHEEZEBESLEVMES output (3-state output)
THY) . EBEIE.TEST1EFYRIVER (VDD) &, TEST213 7 2/LGND(DGND) 3. TEST1 signal in No.47 and TEST2 signal in No.48 do not affect the
ERIELTH operation directly, and TEST1 should usually be connected to the digital
AIHERLEVE R BRBTINTN TN Ty TELITIVEI &N B, 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.
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HUft /1= @Mounting Methods | i
Y
A—2RURT—2DWF 1237 —ZAANDEAR, AT7HPELPEVEDICFF @ T L IICTIL—=RITTL,
NR—FICIBZFEEIRLTMALEVWTL LS,
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— 2 #ERT A AT — 2RI
Recommended rotor mounting methods Recommended stator mounting methods

RV MEZRE Fixing bolt

EEHR
Fixing plate

T+ IRV EE AT —7R Stator

Fix with a nut or a bolt.
Rotor
RS HRED

Loose fitting
3. RFRNA (FL—FERLCRIV S TOEE)
Fig.3 Loose fitting (Fixing with a bolt and a plate)

T4

@Faﬁﬁé_b, PRRSERS Loose fitting AT % RIL hEIE
Loose fitting Stator Fixing bolt

1. RFEI/NA
Fig.1 Loose fitting

B4 RFINA EEFORCRIVFEBILICEBEE)

Ec;o? Fig.4 Loose fitting (Fixing with a stator screw bolt with a through hole)

AT —# Stator

FEAE 3 BEEHRSD

E—48#
Press fitting or Shrink fitting

B2 Y=UNAA =2 NG

) . L press fitting
Fig.2 Tight fitting 5 IYINA

Fig.5 Tight fitting

HUH 4 £ @ Mounting Accuracy | o

BIHEE D T 7 hi5E. SinglsynOEF DMEN TR ICRETE LW ENHIET,
When mounting accuracy is rough, performance of Singlsyn may not be fully shown.

@hikh O F X
&8 (HHAEH) DOIRNIZ0.1mMm(TIR)ULT LYIWNENRIC T 3 F—28h (#igHE)
(1 X2 1LTFI20.05mmldTF) DEEE X0 AmMM(TIR)LT
@Shaft runout (1 X2 1 LIFiE0.05mmLlT)
The runout of a motor shaft (driven output shaft) should be 0.1mm (TIR) @ Coaxiality
or less.(0.05mm or less for size 21 or smaller) The coaxiality of a motor shaft (detected shaft) to a resolver mounting
#ikh Shaft runout spring should be 0.1mm (TIR) or less.(0.05mm or less for size 21 or

smaller) R#E Coaxielity

X7 —4stator

0—% Rotor

0— 2 BERMAE

Ideal rotor mounting position B — SRS

Rotor shaft runout position
X7 — 2 BAMAHIE
Ideal stator mounting position

27— s BB
Stator mounting position
O— 28 27 —&Fi
Center of a rotor Center of a stator 27 =gl O— il
= Center of a stator Center of a rotor
OFA

LYIWLNA—2IIHTELYINZIT—2DORAIE+£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
]

—h——

| !

1
ATF—2 ’ O—4
Rotor Stator Rotor

N

"A

— ]
N

|
Angle of deviation
Angle of deviation

"A

25—4 ’ —
1 6 zaagaus, Stator n-2



PEZ AT DIES.  @Cautions for handling Sin;g?;yn.. o

@GR DT E

- FEWINELAESHEBICEES EWDRERELTTEL,

=T EESTLYILNERS BN, IRYEILEYL
BUWTTEL,
(LYIWNEBR T BRIEL YN —REHSTTEL,)

CEWMTEBIE. BETHICLAEEEMALVEICLTTE
W HEEE - MREN BEICRIBTCE R LITREM I/ &) %
T

Q@IEATIIEDZE

- WARHE E ORTHEEIL P16 ZilmET A HRICLTT LY,

CBEMHIRKUANDREDH ZIBAATIIERLEWT
Tauy,

c TEHR DB BIBAR CIMERLEVWTT I,

BRI LYINICEBESZEWTTEL,

CERICES TR YT R NTAY MU HEEL DR T
PHIET,
WAL EDORVOBEICIEaCILPEDIEVWEFS
BEEZHBEVWVELET,

OFCIREDTE
- BhR#R (R1-R2) £ 4R (S1-S3. $2-S4) 2 HEFBL T T &
Lo

Q@ EHZFIDEE
CERENELCEINTWS D BEERTIW,
BT ESENMEINTOEWDIER TV,

O@E&H LDIE
- BEEE - BEBIIEHRELATERLTTE L,
- [BEELTWBEISE DV h) LEVWT TR,
cEEDDHBIBEIRFE TIHEBRT IV, (KIFEEILE)
IR EEEADIRE) - EEHIHMINZBEATCHOERE
LEWTTEL,

ORELNDEE
- RERIBARECREESBATRELTTEL,

O HSENDEE
- EHASMIFIE TSR F v 7 EBBEOLET,
&R LYIWNELRDICREREFREM P EVH?
NG TIZELWEBERERIERVLD?

ez BHICRFEBECERIILVD ?2EF LT L
rLWH?
E@ - S1-S3 [ - S2-S4 [ - R1-R2 B D& @D H D h ?

iR - S1- 7 —XE.S2- 7 — XA R1- F— XA,
S1-S2 EDi#g K . DC500V XH—IZT
100MQLUETHNISERETT,
PEYEICEEEENNY 3 L#EFELIEDRRA
EBNET,

@17 AHZEE

B ™

@Cautions for un-packaging

- After opening the package, check the appearance of
Singlsyn for any abnormality.

+ Do not carry or shake Singlsyn by the leads. (Carry
Singlsyn by holding its case.)

+ In carrying Singlsyn, be careful not to give a shock to
it by dropping/hitting it, etc. Such a shock can
damage the quality of Singlsyn.

@ Cautions for mounting Singlsyn

+ Mount Singlsyn in accordance with the mounting
accuracy specified on page 16.

- Do not use Singlsyn in the presence of corrosive gas
or liquid except for water.

- Do not use Singlsyn in the presence of radiation.

+ In mounting Singlsyn, do not give forcible impact to it.

+ There are some types of Singlsyn with bare magnet
wire coils. Handle them with care so that they may not
be damaged when assembling them.

@ Cautions for wiring
+ Confirm the exciting wire (R1 - R2) and the output
wires (S1 - S3 and S2 - S4)

@Cautions for pre-operation
- Reconfirm that Singlsyn is correctly installed.
+ Confirm that jigs and tools are not left around.

@ Cautions for operation

- Be sure to use Singlsyn under the specified ambient
temperature and rotation speed.

- Stay away from the rotating shaft, and do not touch it.

- In case chemicals might be dropped or splashed onto
Singlsyn, please seek some advice separately.

- Do not use Singlsyn in a place where vibration/shock
exceeding specified values is applied to.

@ Cautions for storage
- Store Singlsyn at room temperature and in a dry place.

@ Cautions for periodic inspection
- Check the following at a periodic inspection.
Appearance: Check for abnormal abrasion powder
around the resolver.
Check for any damage or corrosion on
the housing.
Rotation: Check for abnormal damage or corrosion on
the shaft. Check for abnormal machine noise.
Conductance: Check the conductance between
S1 - S3, S2 - S4 and R1 - R2.
Insulation: Check if the insulation resistance between
S1 - case, S2 - case, R1 - case, and S1 -
S2is 100 MQ or more by using a 500V
DC megger.
Note that excessive voltage application
may cause insulation deterioration.

LR BRI EREREHCTEBECEEE  @uanienance sauipment

EIANL & WTTRELY,)
- MK - ARIRIEIRET (XA )
-Fvaxa-7

+ Conduction check: DC resistance meter (Do not apply
voltage to each phase with an insulation tester.)

+ Insulation resistance: Insulation tester (megger)

+ Oscilloscope

Jamugaus, 17
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FAX

SRabHLHiK
Inquiry Form
BEBEDZELICSU-EETOI T IV B EHEIRETT,
TR0

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

@ fEAE X(2~10DHDS5THREL/ZEW)
Shaft Angle Multiplication ( Select from 2 to 10 )

@ T—JIVHARICONZEDIF T2
Circle the required cable configuration.

( U—K#gZ2A47 Leadtype -

PRI BEEBIREIFELAVLZEZ BEEHELES,

EFE 427 Terminal type )

FAX : 0265-56-5426
L) [¥1 R T E R AR3%E

To : Tamagawa Trading Co., Ltd.

EEHFELEH
Response Preferred Date

A H
J

g

Y EEAM  Our comments

Qi E: &l &/R)
Quantity units units / month
® ZH%:
Application
Wi FHEEX
Cross-Section Plan
| mm (&&)
Length
2755 | . SQ(#1)
Stator core  \ | iR Size
Lead wire
4 mpl )
Coil g HH
- S
| mhow i
¥ ol Y ||||‘||||
o | x| gl T
R O EEH
S| s} = :
TN DR
ar| o8 — -t
Rotor core
i1
Y T
mm
Message: - -
=1t $
Company Name
F g 75T
IR - 1208 A%
Section - Title Name
FRTE#
Address
TEL ( ) FAX ( )
iE el
Industory Sector Mfg. ltems
E-mail 7RLA

SLINYAEAT T12-1570N13
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BMEREERR

WREREREE

- AR E R CRREHA)

- B EER CLEREEM)
(FREBENSEPR)

* ATLASERE (RRE AN

- TUGNAVIERS (SRR E 5P

+ SREE IR (SRR E KPR
(KBRE %PR)

+ MEMSE#5

ERANEE £ 5

- MEBRERS

CRREXR

BEESHVEDHE

CRRE¥M  T144-0054
- JLRREEF  T330-0071
S NEFEERR T191-0011
- MZE)IE¥FF T252-0804
- BEBE¥EF T486-0916
-HREME ¥ T444-0837
cABRE®RPRF  T532-0011
CEEEEM T812:0011

SE|IFERRTHA 4

TAMAGAWA TRADING CO.,LTD.

A # T395-0063 REFRRETHSE1THIEIS

T144-0054
T330-0071
T444-0837
T144-0054
T144-0054
T144-0054
T532-0011
T395-0063
T395-0063
T395-0063
T395-0063

MOverseas Sales Department
Head quarters : 1-3-1, HABA-cho, IIDA-City, NAGANO-Pref, 395-0063. JAPAN

RRMAHEXHHEITE19%E9S TEL(03)3731-2131 FAX(03)3738-3134
BERSVAEHHIX EAK-11-1 SHEO7SHELSF TEL(048)833-0733 FAX(048)833-0766
RRMAGHEE A2 TH15%18 £2h5L 71— EIL2F TEL(042)581-9961 FAX(042)581-9963

W RERTHFEE3TE15855 2F TEL(0466)41-1830 FAX(0466)41-1831
FHEEAHH/\KETSTH10E M TEL(0568)35-3533 FAX(0568)35-3534
FHEFIABHIE1TE2-1 HAKEILSF-B TEL(0564)71-2550 FAX(0564)71-2551

KBRMIE/IXEFREST B6&E245 AMEXELEII4015%E TEL(06)6307-5570 FAX(06)6307-3670
ERRERTESXIESRI4TEIESS 15 /\HALIV6F TEL(092)437-5566 FAX(092)437-5533

HRBAERHFHEITEH19%9S TEL(03)3731-2131 FAX(03)3738-3134
HERSNEEFRAIE EAK1-11-1 SHEOTSHENSF TEL(048)833-0733 FAX(048)833-0766
FHBMETE1TH2-1 HAKEIL3F-B TEL(0564)71-2550 FAX(0564)71-2551
HRBAERHHEITE19%ES TEL(03)3731-2131 FAX(03)3738-3134
HRBABEXHHEAITE19%S TEL(03)3731-2131 FAX(03)3738-3134
RRBAEXHHERITE19%9S TEL(03)3731-2131 FAX(03)3738-3134
ABRiE KB B5 T B6%245 ARREEEL401S TEL(06)6307-5570 FAX(06)6307-3670
RHREEH TS TEE S TEL(0265)56-5424 FAX(0265)56-5427
RYEHETHTIZEN TEIE1S TEL(0265)56-5421 FAX(0265)56-5426
RHRREHTISE1 TEE 1S TEL(0265)21-1814 FAX(0265)56-5427
RHREEH TS TEE S TEL(0265)56-5424 FAX(0265)56-5427

PHONE : +81-265-56-5423 FAX : +81-265-56-5427

T395-0063 EHEMHETNSHE 1 THIES TEL(0265)56-5421,5422 FAX(0265)56-5426
Y E )l B @8 4k X & &
WA+t - 51 ¥R 73958515
WE 2 B ¥ Pt 73958520
W% 3 ¥ ¥ P 73993303
W\ F ¥ ¥ Pt 70392245
W\FEEFMERSE 115 T039-0811
W\FEEFMERSE2TH T039-0811
BAFEEM=RTH 70330134
WR R ¥ ¥ AT 71440054

REFBRATAK1879 TEL(0265)21-1800 FAX(0265)21-1861
RHRREHER1020 TEL(0265)56-5411 FAX(0265)56-5412
REHE TR/ B TAB3174F 122 TEL(0265)34-7811 FAX(0265)34-7812
BERENRHAL 42— T M1 TE3E47S TEL(0178)21-2611 FAX(0178)21-2615
R = PR SRET A F AT R R AR P11 TEL(0178)60-1050 FAX(0178)60-1155
EHR=
HEHE
RRHBABXHFHESTH19HIS TEL(03)3738-3133 FAX(03)3738-3134

BBRI BRI A ARRRE - A TPIIL3-23 TEL(0178)60-1560 FAX(0178)60-1566
ZiRmiA#2THE100-1 TEL(0176)50-7161 FAX(0176)50-7162

AREICEHTZEE

O EL K RAIZBHV WAL 220, THFORINC [7%4:
LR & XL BRALE SN,

BIROREE

BUS O MR LRAEWIRNE AT R —E L L&, 72720, BEMD
BUSE 73R KD EOIC T ABRE £ 9, Zdo, SEIIRFFD
72O ORIGIIRE IR R % Th > T, HrIIE % & ->T
Wz LE g, ekt Bm i, B S P IIE R & A P R
f& (MTBF) i3M0TRWEDTHD 4% THlXh BilkER
137% (0) TI3HD FLADTHARBOFEIH ARG TELLN
B E TP KON A B SN T, BiRAEEO 720 L ED
REREELDO Y AT L E 7213 B RUEBIHAAEN ST
LEHINLET,

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.

AHEOTICERORBIHES X MREICIFHLETT,

TAMAGAWA TRADING CO.,LTD.
A COMPANY OF TAMAGAWA SEIKI CO.,LTD.

Headquarters :

SALES OFFICE :

1879 OHYASUMI, IIDA, NAGANO PREF, 395-8515, JAPAN 1-3-1 HABA-CHO, IIDA, NAGANO PREF, 395-0063, JAPAN

PHONE : +81-265-21-1800
FAX 1 +81-265-21-1861

PHONE : +81-265-56-5423
FAX : +81-265-56-5427

Representative Office in Germany :
Magirus-Deutz-Str. 14,89077 Ulm Germany

PHONE : +49 731 96 33 89 52
FAX  :+4973196 338957

@1 Z—3y MR—L—T

http://www.tamagawa-seiki.co.jp

BAH SO0 OHBVEDE R TRABBEOLET,
c RO TENE, BUERARE B HEOERRET

BEAVEDECEEL,

- Bt R BEAVEDEI

CE—ZMOZ Y AWK E@TEL (0265) 56-5433
YRR FAX (0265) 56-5434

TOKYO OFFICE :

3-19-9 SHINKAMATA, OHTA-KU, TOKYO 144-0054, JAPAN
PHONE : +81-3-3731-2131

FAX  :+81-3-3738-3134

KA g a2 il S h2NE R,
TPHEAUVIEETZZLDHD FTOTHT IR 20,

ALL specifications are subject to change without notice.
T12-1570N13. 2,000 &. FERRFIR]. 20144F12H15H.

"14.12
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