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| Singlsyn

An excellent supporting part which plays an important role in various scenes.

The more your car runs, the more severe the environment in the engine room becomes.
Incessant vibration and repeated shock at a construction site or in a factory.
Even under such circumstances, it is a sensor that guarantees unfailing safety and security.

Application examples of Resolvers and R/D Converters

\ , | : | Wheel speed sensor (Each Wheel) : Singlsyn
’ = @ Sensor for EPS motor : Singlsyn
. Bl Electrical Power Steering ECU : VRDC, Smartcoder
= — : M@ Hybrid ECU : VRDC, Smartcoder
A— : ‘ Bl Angle Sensor for the Drive Motor and Generator
: Singlsyn
el | B Angle Sensor for Rear-Wheel Drive : Singlsyn

S8R FEOKRY b

Electric Motorcycle Various Robots
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High temperature Resistance
REHHE —40~+150C

Wide Temperatur e Range -40 to +150°C

s 4, —
JR[OER
High velocity revolution
FFBOEEE : 20,000 min”
(TSY10509 4 = : 10,000 min™)

Max operating speed : 20,000 min™'
(TSY1050 type : 10,000 min'")

EEp L

Super-thin shape

EIL V94T DBERREE DIz

1852 AR—RDER/IMEHTT B8,

Singlsyn has achieved smallest mounting space because
of its extremely thin built-in structure.

rates‘ch nge
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miiEh - &2
Vibration Resistance / Shock Resistance

#RE) 1 196 m/s2(20 G)  Vibration : 196 m/s? (20 G)
f&%8 1 980 m/s*(100 G)  Shock: 980 m/s? (100 G)
JEE  ABXBERE 90 %LU E  Humidity : 90 % RH over

§ O (it

¥ Low price
g Smartsyn(R¥—h ) EENTRRRBZEIRT S
Z&ET BEEEERRELE UL,

Compared to Smartsyn, we have achieved Low price by
reducing the number of parts.



VATLBEAAR—D System Configuration Image

R/D Converter Z£#E9 2 &ICL0, Singlsyn D7+ O HHESETIIIVNIE (BE) EERLONE
BESAZIRITDENHEF I, NEBESE. BRWIYAI)LOEERNZENVE (7 7V ai—~ TH
FUFET,

By connecting to an R/D converter, 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.

TFAvES
(RMEE)

Analog signals
(AC voltage)
XERIFM A= TT,
*%The photograph is an image.

Singlsun (L YV 1L/Y) VRDC, Smartcoder (R/D Converter)
Resolver

N o’
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Reborn into 6 lineups

Q@ BEEPODODTHEUANEL)ST6DODH AL RICTA Y F v T E2)=a—TFI)L
@ AT — NN ERRPUEEZRIFIDZIET. E—INT D U TAOE T2
@ AEBHKEZR F35E& LI, FiZlCifEASX (TSY1050136X) £ Txfin

200 mm

150 mm

100 mm

50 mm

0mm
® 59.5 mm O 80 mm O 101 mm
(TSY1010) (TSY1020) (TSY1030)

X T A VY TUNE SRR DIBEIE. EERE TRV EbE (&L,
*If you consider purchasing other models besides above, please contact to our sales office.

S Jamagaus,



| Singlsyn

BDOFLE

* The lineup has been renewed with 6 sizes that were requested by many customers.

* Mountability to the motor housing is improved by providing elongated holes and U-grooves on
the stator outside diameter side.

» Together with improving the angle detection accuracy, it now supports up to 5X for number of
multiple (6X for TSY1050).

SCALE 1/2

® 106 mm O 132 mm ® 167 mm
(TSY1030) (TSY1040) (TSY1050)

Zayaug, 6
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Singlsyn

VR Type Resolver

OBETHOHAE IR WLIFER. BEEEOETHMVEDLE LT,

Please contact our sales divisions for mass production.

T Specifications

TSY1010

TSY1020

TSY1030

TSY1040

TSY1050

S8
Appearance
2T — 2 54%
Szier Cuicn BiEmEeEy $59.5 mm ®80 mm ®101 mm ®106 mm »132 mm ®167 mm
27— 2 NE
Sy ey DHEmEED ®20 mm ®35 mm »58 mm $80.6 mm ®118 mm
O—2AE
Rotor Inner Diameter ©9.52 mm ®25 mm ®45 mm ®60 mm ®100 mm
e SaEE AC 7 Vrms, 10 kHz
EEL
Transformation Ratio 0.2+ 8%
A 2X-4X 2X-5X 2X-5X 2X-5X 2X-6X

Number of Multiple (Resolver Pole)
2X 60' p-p MAX
3X 40' p-p MAX

fBE (EiA)
Accuracy 4X 30' p-p MAX
(Mechanical Angle)
5X — 24' p-p MAX
6X — — — — — 20' p-p MAX
Ah1E—4>2
Input Impedance 75 Q+ 8%
HEOEBEE e .
Max Operating Speed 20,000 min 10,000 min
B{ERERE :
Operating Temp. Range -40to +150°C
HE (27-%) 101 g NOM 97 g NOM 155 g NOM 219 g NOM 262 g NOM
Mass (Stator)
BE (0—%)
Mass (Rotor) 11 g NOM 11 g NOM 21 g NOM 54 g NOM 72 g NOM
2X | TSY1010N1112E227 | TSY1020N1112E227 | TSY1030N5112E227 | TSY1030N1112E227 | TSY1040N1122E227 | TSY1050N1112E227
3X | TSY1010N1113E227 | TSY1020N1113E227 | TSY1030N5113E227 | TSY1030N1113E227 | TSY1040N1123E227 | TSY1050N1113E227
X (X7—%)

Model Number (Stator) 4X | TSY1010N1114E227 | TSY1020N1114E227 | TSY1030N5114E227 | TSY1030N1114E227 | TSY1040N1124E227 | TSY1050N1114E227
5X — TSY1020N1115E227 | TSY1030N5115E227 | TSY1030N1115E227 | TSY1040N1125E227 | TSY1050N1115E227
6X — — — — — TSY1050N1116E227
2X | EUA5610N0012 | EUA5620N0012 EUA5630N0012 EUA5640N0012 | EUA5650N0012
3X | EUA5610N0013 | EUA5620N0013 EUA5630N0013 EUA5640N0013 | EUA5650N0013

X (B—%)

Model Number (Rotor) 4X | EUAS5610NOO14 | EUA5620N0014 EUA5630N0014 EUA5640N0014 | EUA5650N0014
5X — EUA5620N0015 EUA5630N0015 EUA5640N0015 | EUA5650N0015
6X — — — — — EUA5650N0016

7 amugaus,



| Singlsyn

ﬂﬁ? Outline

-TSY1010 Type

AF—9(®59.5 mm) TSY1010N111[]E227

~HiEmm

dimension : mm

+6

ROTOR
ROTATION

27 MAX

R 20 MAX

300 MIN

TovIotONInE22T
A

(2XR3)

5 MAX

FEP 0.3sq

——

R32 MAX

$33 MAX

(620)

STATORID.

I
AR GAP
(0.4)

O0—%(2X) EUA5610N0012 O—%(3X) EUA5610N0013 O—%(4X) EUA5610N0014

(2XR0.2)
(2XR0.2)

09521593

ro

+0.04
20

15192

8+0.3
|

(2xR0.2)
(2xR0.2)

+0.03 803
©9.52' 0 ==
(2XR0.2) A -
(2xR0.2) +004 $°
2 0 [T

BEEETAAZIFL05
Unspecified dimensional tolerance is =0.5.

Zayaug, 8



-TSY1020 Type

A5—%9 (®80 mm) TSY1020N111[JE227 U
FEP 0.3sq ﬂ
(36) %
28.5 MAX S
ROTATION
+6 L
/ %ol zo| =
z<l 28 3
bt o
(©67.5)
8 (2XR3.25) 5 MAX
% ‘ 5 MAX
4+0.25
O0—9(2X) EUA5620N0012 O—%9(3X) EUA5620N0013
:ggii_ 3665 4+025 ‘;Er; 3288 4+0.25
7e 2XR0.3 MAX 2XR0.3 MAX H
A 925158518 ®25 15073
O—%(4X) EUA5620N0014 O—49(5X) EUA5620N0015
i 3288 4+025 ;éri 3286 44025
E ‘_( 2XR0.3 MAX ﬂ
oA 92516015

IEEJ/ETEAZEIRE05
Unspecified dimensional tolerance is +0.5.

9 angaug,



| Singlsyn

-TSY1030 Type
ATF=—9(®101 mm) TSY1030N511[ E227 B
FEP 0.3sq
s
UIILD, 30 MAX o
3
(9xR2) (R50.4) S5MAX 4. |
ROTOR 5
ROTATION © os
+0 AR .
AT F'l: = 8| «
J h_ M ol 5 £
o H—- -— - - <| =
AN e &8
OB A 016 MAX < 5 °
N o 9 —0.005
(2xR3.5) SRR K1 @101 o045
9
7Xi
) 5.5 MAX_ |
25.77¢) 5.5 MAX
(51.43°) 42025
ATF—9(®106 mm) TSY1030N111[]E227
Z
= FEP 0.3sq
o
(46) 3
28 MAX
ROTOR =
ROTATION %
+90 / <§( B -
X 3 !l: =l 8| %
[ 1 ORI
(I © ©
\ S 76 MAX _I: e °
§ - ®106-0045 »!.:— < ®
(094) qE
10101 Zx (2XR3.28)
(R) 8
6.1 +%05
5 MAX
719 L5 MAX
Ix (25 4+0.25
O—%(2X) EUA5630N0012 O—%(3X) EUA5630N0013
| 52005 - 588
¢ 04518858 4028 & 0457038 4025
(2xR0.3) (2xR0.3)
O—%(4X) EUA5630N0014 O—%(5X) EUA5630N0015
_15.9% - 52003
@ +0.048  4+0.25 E') +0.048 4025
- P45+0018 — 1 - P45 5018 — 11
Ly i
(2xR0.3) (2xR0.3) /¥
HEEJ/ETEAEIFE05

Unspecified dimensional tolerance is +0.5.

amagaug, 1 0



-TSY1040 Type

AF—9(®132 mm) TSY1040N112[JE227

~HiEmm

dimension : mm

11 samugans,

Z
(46) =
28 MAX 8
(]
7.5 MAX
ROTOR
ROTATION ¢ \C Vs
DIRECTION/ E: %
g ]
> o o P~
g D ok LEEE
=8| X%
9 [ Pl < & <§E
- [s0)
/ 5 o
\ \ =
®120+02)¢% ° u s
(/),
®103 MAX
(5‘ OS @ o °
B —0.005 M
VGD 2 7X] 1) (7XR) ®132_6045
(2xR) 7x7 192 5 MAX
25.71 °) 5 MAX
STATOR
4+0.25
O—%9(2X) EUA5640N0012 O—%9(3X) EUA5640N0013
% 52958 4+0.25 % 5-991 4+0.25
© (o]
- o;;o - / °
y (2xR0.3) \ (2xR0.3)
6016673 60155653
O—%(4X) EUA5640N0014 O—%(5X) EUA5640N0015
=l 5239 4+0.25 - 558 4+0.25
f : S '
© ©
- WS - W
/ (2xR0.3) “ 2 (2xR0.9)
: 6010053 X 601055
BEEEHEAZEIEH05

Unspecified dimensional tolerance is +0.5.



| Singlsyn

-TSY1050 Type
Z57—% (®167 mm) TSY1050N111JE227 Simenon : mm
FEP 0.3sq
(46) N
28 MAX 3
A - //‘J\\ : g A é - A'
5 N\ 3 M=
/NN NEp
{ /.! 29| 3
|\ /] |5
\\ , 2 N
NN ®138 MAX »
®154.50-1 .
D167-506
5 MAX
5 MAX
4+0.25
O—9(2X) EUA5650N0012 O—%9(3X) EUAS5650N0013
6_%_04 R 5%', 4+0.25 6_%04 érgé 4+0.25
' : I I « I
/ \\\\TXRO.S MAX / \\\SXRO'S MAX
K 1 00+%o46 K 1 00+%.046
| u
O—9(4X) EUAS5650N0014 O—49(5X) EUAS5650N0015
6_8.04 (% 4+0.25 6_%,04 ggé 4+025
I ol I L . N I
/ \\\\2><R0.5 MAX / \\\\2><RO_5 MAX
K 10015 k ®100'3%4°
i |
O—9(6X) EUA5650N0016
6-604_,, g WL 2025
i_ 2l i
\\\fxﬂo.s MAX
|
HEER/ETEAEIFE05

Unspecified dimensional tolerance is +0.5.

amagaug, 1 2



R/D Converter

VRDC Aua6800

MULR/DERANZRAT A LT R EiETARREERRLE UL

High-performance R/D Converter compatible with all resolver signal methods.
By adopting a new R/D conversion method, high-speed and high-precision angle

detection have been realized.

ﬁ ?ﬂ Features

B =#EER/DH 71 (Main-RDC)

- 2TOLYIVNESHXDOR/DE# N R RE

- AT 5 RET — A RRH AT EE

CEE BRI EL)TIVEA LT —2 (INEEE—RLX)

BR/DE#afkEE IELR™
- Main-RDC (Real-Time PLLAZ):1 %%
- Sub-RDC (PLLA) 2%k
WALV ZEZARY) TR
- RDCHAF—%Ht#
- ZREEEEH
WEEL-SELEEE

 BEOE Y ENRERE R EEEY —RE YT IVEE

[SILK]
- R/DE#FIRIEDELTE

B High-performance R/D output (Main-RDC)
+ R/D conversion of all resolver signal methods is possible.
- Simultaneous output of angle data and speed data
+ High-speed, high-resolution, high-precision real-time
data (acceleration modeless)
WR/D conversion function Triple redundancy*’
- Main-RDC (Real-Time PLL system): 1 system
+ Sub-RDC (PLL system): 2 systems
B Health monitoring function™’
- RDC output data comparison
+ Various anomaly detection
W Various built-in functions™"
+ Serial communication SILK for servo sensors that can
connect multiple sensors to bus communication
- R/D conversion bandwidth setting

¥ 1:248EhRE/ 28 ALV IV LIS EDFEE B TIIEREN FRTEES NS % 1:Functions may be limited in combination with resolvers

BEVHIET,

other than Two-phase excitation/ two-phase output
Resolvers.

T = Specifications

1 18R /2 ALV IV

A o7 N

gﬁego-f/:r/)w\ One-phase excitation/ two-phase output Resolver
[Singlsyn]

P ERRE _ ot6
Resolution 65,536 (=2'°)
BRERE .
Tracking rate 240,000 min
Conversion accuracy +641L58
RAANEE 60,000 to 8,800,000 rad/s® (HiiEsREICLD)
Max. Angular acceleration (Depends on bandwidth setting)
RdNIPTEZON 2010 15.0 ms (FIHIREXEICLD)
Settling time (Depends on bandwidth setting)
HAIEME +0.15° /10,000 min" (AH7/EN 2.5 us 1Y)
Output response (Equivalent to input/output delay of 2.5 us)
WA INTLIV+AB,Z + )7L (SPI or NRZ)
Output form Parallel + A,B,Z + Serial (SPI or NRZ)
FREER
Power requirement +3.3 V£10%(46 mA)
NStiE 48 pin TQFP (7 mm x 7 mm) E>REkE0.5 mm
Outline 48 pin TQFP (7 mm X 7 mm) Pin to pin: 0.5 mm
EERE

Operating temperature

-40 to +125C

1 3 sangens,



R/D Converter

S4B Outline

STi&imm
—“ dimension : mm
(¥)
s J—RIRICIZE LIN—H RV EEEEL,
<INy —UMRICIFE— VR BB/ N RUHY R—N Ay NENEEEH VY,
Fo  E—IWRD LT OIXUIEEE R,
+ SEATING PLANE&IE, /¥y r =D& BU) 132 @EICH LT /N o=

@ HHHHHHHHHH? ﬁ‘gﬁgl/giﬁ—f‘ﬁéo
ol o| @=g = (NOTES)
S5 =d == - Lead width does not include trim offset.
a8 =5 = - Package width and length do not include mold protrusion,
g ,‘3 = = © diepad support protrusion and cavity offset between top and
o) =5 = o bottom cavity.
== b + The seating plane is the surface which the package is mounted
i@ =® on and gets in contact with.
iEEELGGELL 9 (1.00)
INDEX MARK @ ®@ % s
0.75TYP 1050] || 0.22+005 §T ]
0.0S.@ Q A ()
A - . 8 = Ire) N{‘
—
0.09~0.20 g 0.60+0.15
P 8
gl DETAILA

Y

WwBRE () Functional Block Diagram (Example)

11EEVEL/ 2B AL YV IV INESREF One-phase excitation / Two-phase output Resolver connection

[SinglsynDi5E VRDC (AUAG800)
( N
1 1
- +7R/DEHIT «—>| NC |e—p T a-giELLREA
1 (Sub-RDC1,2) 1
1 1
| :

P ST IVEIE
et [ BUF |e——] SIO |«—>(si0)
cos6-sinwst : :

) i P 4 R/DZE#IT P _ : -
iN0eqi (Main-RDC) « > INTLIVA
. sin@-sinwet : - < »| PO 1 P10)
1 1
(> ! !
0 ) 1 FhHES H#e ANILVZEZRYLY 1
Sin wet -} Rk CcL (R¥iiigae) I
1 1
1 1
BABETT :
(b P/ 548) : AHDEE SR L :
1 1
1 1
\ 4

Jamugaus, 1 4



AFHFEE—E  Pin Description

No 552 1 fwE No E5af & % £
* Symbol Class Remarks *  Symbol Class Remarks ' RENELS
COSE=% I O-4HEH/NILRAT
1 | COSMNT | A/O COS monitor 17| DO  |DO(BUS) DO 33| At D/00) | Biace Encoder pulse A1
S3AT I O-41EH/NILZBY
2 S3 A/l S3 input 18 D1 DO(BUS) D1 34 B1 D/O(1) Phase Encoder pulse B1
S1AD EERE (REF)
3 St A/l S1 input 19 D2 DO(BUS) D2 35| ERRHLD | D/O Anomaly detection (hold)
COSE=%(&x) FT&ILGND
4 |COSMNTB| A/O COS monitor (reversal) 2o D3 DO(BUS) p3s S8 DGND Degital GND
SINE=%(R#5) RIRTFERE
5 | SINMNTB | A/O SIN monitor (reversal) 21 D4 DO(BUS) D4 37 XTAL Resonator connection
S2AHh SEBoOy T AH
6 S2 A/l S2 input 22 D5 DO(BUS) D5 38| CLKIN D/I Ext. clock input
S4AH AEBEIR
7 S4 A/l S4 input 23 D6 DO(BUS) D6 39| VREGC Internal power supply
SINE=% THOvER
8 | SINMNT | A/O SIN monitor 24 D7 DO(BUS) D7 40| Vvce | Analog power supply
7705 GND FURIVER R4AT
9 AGND Analog GND 25 vDD Digital power supply M R4 Al R4 input
T ANEF J—R(1>EEYH) R2AH
10| TEST2 D/I1 Test terminal 26 | RD(INHB) D/I Read (Inhibit) 42 RI2 A/l R2 input
T ZAMNRF FuTELIb R4 H
11 TEST1 b/l Test terminal 27 csB D/ Chip select 43 R4 A/O R4 output
I5—-Utvh ST IVEIE R2t A
12 ERRSTB o/ Error reset 28| TX/s0 b/0 Serial communication 1 44 Rz A/O R2 output
BUSH:77:#4R0 ST IVETE R1EH
13| DBSELO b/l BUS output select O 29 RX/8l D/l Serial communication 1 45 R1 A/O R1 output
BUSH 77:84R 1 TXEN/ )T IVEIE R3EH
14| DBSELT o/l BUS output select 1 30 SCSB bo/Dl Serial communication 1 46 R3 A/O R3 output
BUSHi/1:&1R2 ST IVEIE R1AA
N DBSEL2 D/l BUS output select 2 e SCK D/ Serial communication 1 wY Ri1 A/l R1 input
BUSHI72:E4R3 I O-4E%/NIVRZ1 R3A7
16| DBSEL3 | D/l | pysouputselect 3 | [32| 21 | P/O0 | prase Encoder puise z1 | |48 RIS A R3 input
GE) Note:
1. “No. it #F (E>) No.ZHIET 3, 1. “No.” corresponds to the pin number of terminal.
2. E5EEIE. UTICLS, 2. “Class” means the following :
A/l T7FOJAA *A/I : Analog input
*A/O:T7FOvHA *A/0 : Analog output
D/ FIRIVAS *A/0 (1) : Analog output (I/0 is switched by control terminal input.)
*D/0:FIRIVED *D/I : Digital input
*D/O(): 7T 2IVHF (REBISTASAFAN) *D/0 : Digital output
*DO/DI: ZIAHD GREICLWAR D) *D/0 (1) : Digital output (Input is added internally.)
*DO(BUS): ¥ #ILHE A (3-stateE ) *D/0 (BUS) : Digital output (3-state output)
3. No.1ODTEST2E5 R U'NoIIDTESTIES I3, EAICIEEZEES LAY 3. No.10 TEST2 signal and No. 11 TEST1 signal are signals that do not
E5THY. AEIF. TUE2IVDDEREHKELTH, directly participate in operations, and normally, TEST1 is bypassed
AHERLEVGZERIABTZIAENTI LTy TSNS, with the digital power supply (VDD) and TEST2 with digital GND

(DGND).
When they are not connected to anything, they are internally pulled
up or pulled down respectively.

15 ganegaus,



R/D Converter

VRDC (AUA6800) SFiiHD K —R
VRDC (AUA6800) Evaluation Board

AUA6900

NV IV TEEHAZEZIUIIULRY,
FEREATYDREEEZIREDESI.

RISEDIBEEY 21—V (AUA0290) BB TTIBALTE

If you wish to monitor the angle output on a PC or change the settings

<L,

of the non-volatile memory, please also purchase the separately sold

communication module (AUA0290).

= /& DC+3.3vV =£0.3V
Power supply

ﬂﬁ? Outline

~FiEmm

dimension : mm

75 MAX 20 MAX
(65) .8
4xd3.501  (4) (47) 5 MAX
=
&
__ 1 1
ol
L
7_ ¢ -

D-sub ax7%
9E>, #X)
D-sub connector
(9 pins Female)

S EREEHER

External Connection

W 11868/ 24 BHAL VL NESEE  One-phase excitation / Two-phase output Resolver connection

D-sub 2%7% (9>, xZ)

(HBFRZT248) - AUAB9IOONOXYZ
p-sub connector (9pins Fema\e): vCC VDD '
(Mating connector attached) o &

Pin header

[
O
O

LY R
Resolver Power circuit cN1
st L} 7 aND
v 2
s AGND DGND [3] 7 &E DC+33V =03V (IN)
4] — Power supply DC+3.3V 0.3V (IN)
& W51 ERRHLD FRIT—LIT—toh
W—6 ] ERRSTB (IN) Power error & error reset
sa W71 B1 (OUT 1)
W A1 (OUT 1 I2O-47%)
AGND M—10] DGr(uD ) Encoder pulse
W—11] 71 (OUT 31
R W—12] D
. Kl S(GDE,DCN (IN) SUTIVBIEHIEMA %3
W—{14] il -
R2 [15] TXEN/SCSB_ON (INvouT) | SSral communication
W—{18] DGND g :
8 | R4 oS —18] ST AL BT TR %2
7%8 Serial interface %2
‘ MW —{21] DBSEL3 (IN)
AW—{22] DBSEL2 (IN) NILIMESHE
' AW—{23] DBSEL1 (IN) Parallel signal setting
MW\—{24] DBSELO (IN)
MW— 251 DO (OUT)
e
; 1551 B3 (OUT) INILMES
| MW—29] D4 (OUT) Parallel signal output
W—30] D5 (OUT)
il
HERF JP1 ~ 9 F—T > W
S W— 331 CSB (IN) NIUMESBE
(J/Fﬁzl\gﬂf/h X9 HE) % RD (INHB) (IN) AT signal setting
~ 9 are open at the’ S o N
: 1 =SS Ay
‘ time of shipment . Eend
][]
I
I

#7 %8 %0 DGNL%L%J;@%@%?DGND

) ARG FHERER A DD EMERELIEL THIEL A,
L. O Dy P AR RN BRBIVEHELZZL,
Note) Operation is not guaranteed as this product is for the evaluation test.

For details, please contact the Sensortronics Laboratory.

ET=4EE5—%
Monitor signal list

¥5F No. =425 ¥&F No. =455

Terminal No. Monitor signal Terminal No Monitor signal

TP1 Resolver S1 TP9 DGND

TP2 Resolver S2 TP10 AGND

TP3 Resolver S3 TP11 +3.3V

TP4 Resolver S4 TP12 GND

TP5 Resolver R1 TP29 SINMNT

TP6 Resolver R2 (R1) TP30 COSMNT

TP7 Resolver R3

P8 Resolver R4 (R2)

() ANES R BRI/ 1B AL VIV A EDERRD

EZ4—(E5BETRT,

The signal name in () indicates the monitor signal name
when combined with the One-phase excitation / two-phase

output Resolver.

(&)

< KRR FIRT 7 4IVNRERHC AR F EL TEIEL.
ERRRHNEFELTENIFY 5,
X2 BN FIIMEDREE LB/ oRIRERLEVIE,

(Note)

« The terminals shown in 31 operate as input terminals
during initial settings and as output terminals during

operation.

- Do not use ¥ 2 and % 3 at the same time as it may

cause a malfunction.

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

aiagaus, 1 6



VRDC(AUA6800) sHiiFDEESEY 12—
VRDC (AUA6800) Evaluation Communication Module

AUA0290

AUA6900&/NY IV ZE R T DI DBEETI 21—,
VRDC(AUA6800) DAEENZE=IVYIT UL,
MERMEXTY DEREDTTEE,

A communication module for connecting AUA6900 and a PC.

It allows you to monitor the angle output of the VRDC (AUA6800)
and change the settings of the non-volatile memory.

£ BE Function

WEHAE A A —K (AUAGO00) EFEAEHEBIET, HBy combining with the evaluation board (AUA6900), serial communi-
VRDCEDI) T IVEEN BIEE cation with the VRDC is possible.

BAETF—2 ERE T —20DRRHEE MDisplay function for angle data and speed data.

BVRDCOMTPAEY DR TE L BHEE W Function for changing the settings of the VRDC's MTP memory.

BVRDCOTS—FR -T5—tyMNEERTTEE WError display and error reset operations for the VRDC are possible.

W Monitor terminal capable of parallel output and pulse output equivalent
to encoder signals.

WPower supply to the VRDC is possible through USB bus power or
external power connection.

ﬂﬁ? Outline

W/ SSLIVHA - T a—- SO/ IV AH AN R B E E= 205 F
BUSBNRERE/IEHEEREEREIC LI VRDCADE R A EH P AR

60 MAX 15 MAX ~HEmm
. dimension : mm
(50) (1.6)
(14) (32) 4% ¢ 3501 10 MAX
5
— f H
ol
SN
USBa%7% %74
hd USB Connector il Connector
(Type B, Female) (34 pins, Female)
hv , .
SERIEHIE  External Connection
T4EE-8 VRDCERfHE Jvo/SHE
AUA0290 Monitor signal list Power supply for VRDC jumper setting
. F H #FNo. [E=4—{E5| #FNo. |E=5—{55 THUINEF BEMALLE
:332 l:f/‘/’]";f*1 | i T?ﬂ laﬁo Moﬂ(goswgrg T:FT\;&Q%D F‘Acmtgf\grj JJH‘ij::fer“b‘ pgigiiﬁﬁfﬁgc Hgﬁmfm
pin socke
. e Y oc+3avin) -1 VRDC BAEEEIRA S P2 D1 P10 Al 1-2pin CN3P5 B
G i GND :l E P3 D2 P11 Z1 Short Power supply from CN3
3 2 xternal power supply P4 D3 PTD GND - .
—— [ JLED1:ERRHLD GND | for VRDC T D4 2-3pin . USB#B?@;{E{H@SB meﬂﬁ%ﬁ
6 ) b6 D5 Short ower supply from actory setting
SW1:ERRSTB =2 D6

9 P9 i
I L5 33VL¥aL—% | - =
——— O P11 3.3 V regulator H

NTIWALE—T1—R T INRE

Ccnt Serial interface jumper setting
I::l \\. USB connector type-B B AN =3
" i se’ngmﬁu)} O.*ﬁu@u[ Jumper terminal Fl?mfrk
USB r—7J L& JP2[ JP3 [ JP4] JP5 ] JP6 ] JP7
USB cable attached ST 1-20in(1-2pin| HiEREE
4 o TP% Line driver Open [ Short | Short| Open Short | Short | Factory setting
26——0 TP TR -
S TP3 SUGIWILR 12-3pin(2-3pin|
——9o iEé Single eng | Short| Open | Open| Short (‘g0 ('S
S 1h8 HAUABIOON ) TILA 25— T 1—AKTEICE DY TREL TS,
3 ¥E§ #Please set according to the serial interface setting of AUAG900.
1 ()
L AEIEED 21— IVIEAUABIOODI 7 IVEBIE T 74 VN ERTE D SILKE {5 -5MbpsE’ TE RF D 4 {5 FA FI A
T9 o AUABIOOD ) 77 IVBIE T 74V TE T EIC DUV T, BRIE <128,

(Note)

This communication module can only be used when the AUAG900 serial communication
default setting is SILK-5Mbps. Please contact us for the serial communication default setting
method of AUAG900.

17 amugans,



R/D Converter

Excitation ,
Signal

pe
> -

Sensor |
Signal VAV jm b2
y PC
Singlsyn(L/JL/Y)
Resolver
FHEAAR—F WBEE -
(AUAB900) P.16 (AUA0290) P.17
Evaluation Board Communication Module

6z3)

- RESE IS, VRDCOFHMEA A — K (AUAG900) t#iAEh € TVRDCOFHMEAE L THEAT2HDTHY) ., Biae L THREERIL Y
B3HbDTIRIEVERA,

- FHMEAAR— K (AUA6900) &#Ekid 3BRIk. MBICEBL TSV, £ HBETAREEIXR T 2DBIBISERL T 280,

(NOTES)
+ This product is intended to be used in combination with the VRDC evaluation board (AUA6900) for evaluating the VRDC, and
does not guarantee the performance as a final product.

- When connecting to the evaluation board (AUAG6900), please be careful with the orientation. Also, when disconnecting, be careful
not to damage the connector.

SMfEAAY 7 b 7 Evaluation Software

VRDC (AUAB800) MAET—2&RRL. B¢ 2 NEREMATURKEALVAZNEZRZE/NVIALPSTIZEN TEIEAVT
by 7EZABLTVWET, VI Tz 7IE, BitWebH o b LW EETH IO FAIEETT,

We provide dedicated software that allows you to display the angle data of the VRDC (AUA6800) and modify the built-in
non-volatile memory and configuration registers from a PC. The software can be downloaded free of charge from our website.

Web# 4 I @ https://www.tamagawa-seiki.co.jp
Website: https://www.tamagawa-seiki.com

= aw .z x
e Ol J-MT DUEAW ALTE)
»> e ® @
Select port Connection stase m

§ com7 & c«\»«mmel CONNECTED |}

Oata chant | Memeey mep |

ALT(H) 1
Connection state =

CONNECTED

Angle/Velocity

¥

angaagh

§ b :E | WRITE
g = = oK
e :v Import
maew]| %
= Export
AET—-20OFRR THERMAT) LI ZET - 2D - B&H#A
Display of angle data (DA > F—h T ZK—r])

Reading and rewriting of non-volatile memory
and register data
(import/export of values is possible)

aingaug, 1 8



R/D Converter

AY—h1-9

Smartcoder

AU6805

FIIIWNSYFIITHR (V7 IVI 1 LigHERREIR) |
(Rffi4g-/\B! FiE12bit R/D(LYIVIN/FIIIV) ERIC

KEREFAA-TTT,

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

ﬁ ?ﬂ Features

BERBEOHD T2 TyX T HAROR/DEHEIRA
WEAmiE- /B - E
WOV F Ty 7#EEEDTE

OEErHREE

LYIILNEERE LYILNEERR R/DTHES.

SR DOEEN FIEE
QBT 2 HTHEEE (Built-In Self Test) &
R/DZE#. BEMREE(EEESFIvY
WAL T EBICE DI VAT L-OXND KR EER
OFhEE 7 > 7R (B8 %:10mArms.~ 20mArms)
@EyOy 7 NE
BEET7TVr—2 a3 i IS U - EBED T E
OB ES DA RRERE (FFRsEH +45°LIR)

@#EwIREfBw) S E A Z (BT 7255 BB LVEIR)
@UZTR—IVICIESDTIRIVEREX LIV T BR/D

DI 5= 7] BE

@RE/ERDUSSLIL INIVZ ) TILO=ZETE)

W Adopts R/D conversion based on a proven digital-tracking system
HLow cost, small size and light weight
B Enhancement of fail check functions
(MAbnormality detection
Capable of detecting abnormal resolver signals, breaking
of resolver signals, abnormal R/D conversion and
abnormal 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
MDIntegrated with an excitation amplifier (Output current:
10 mArms / 20 mArms)
@Integrated with an operation clock
B Enhancement of functions corresponding to various applications
(DRequires no phase adjustment to excitation signals
(Allowable range: Within =45°)
(@Variable setting of controlling bandwidth (fsw) (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 of Parallel/-
Pulse/Serial output)

ICE®E

T Specifications

o B R _ot2

Resolution 4.096(=2")
B % & E 240,000 min” (fswE E k)
Tracking rate (When fesw is fixed.)

Conversion accuracy

+4 LSB

R K A W & E

Max. angular acceleration

3,000,000 rad/s® (fowE BHERELRS)
(When fsw is automatically adjusted.)

+ b U > 4 &2 A4 L
Settling time

1.5 ms(180° AN X7y 7 fewB EHFAEERS)
(When input step is 180°, and fsw is automatically adjusted.)

oAb B M 0o "

Output response +0.2°,710,000 min

Hoh W R 12bit 20—F  EFREE/NTLIL +AB,Z +2)TIVI/F

Output form 12 bit binary code Positive logic parallel + A,B,Z + Serial I/F
B E B R +5V+10% (45 mA : Bh#E7 710 mArms EXTER)
Power requirement (45 mA : When the excitation amplifier is set at 10 mArms)

B % B R EEREEAXER 7> T AR (10 mArms / 20 mArms)
Excitation power supply Integrated with a constant current control method excitation amplifier

N W ot & 48> LQFP (7X7) . EEk& : 0.5 mm

Outline 48 pin LQFP (7X7) Pin to pin: 0.5 mm
B F B E

Operating temperature

—40to +125TC

1O sangeus,



R/D Converter

ﬂﬁ? Outline

1.7 Max

9+02
#2701
36 25
RARAAARAAARY
37 = = 24
= = | o
= = *
ag S0 = 13
iELEEEEEEEEL L
1 2 A 0125736
%30.22+0.0!
oswon || 2% _&[oos[@]
L byz0.1

~Fi&mm

dimension : mm

H R LU LIRS E R,
Remaining resin is not included.
LICIRREREE BAN=FRNIEEE
Remaining tie bar is not included.

0.5+0.15

0.1+0.1

DETAIL A

1R Functional Block Diagram

méf“"'—' v
SA Ao : D > %ﬁ*”DgA
(Yo VY . P jm YA
S2 T (sin@-sinwt) Multiplying DAC
i >

S3 o FHEID/A
S3 AW [::::= o 32— %

S1 WS1QLWV(_Cj;S|an> Multiplying DAC

VRR

R1
R2

RGND

[ |.+

COS ROM

SYN. RECT.

D11
D10
D9
D7
B2
f%;g)b D4
{E5HL38 D3
DIGITAL SIGNAL b2
T g | FROUESIE Bory
g hy4a cSB
PHA. CONT. INHB(RD)
iy [P ComP. [=PcoiiTEr B A

105-71-2
170
INTERFACE

SIN ROM

AGND RLV

Bt
OSC.

CLKIN

EE
| SELF

)T IVI/F ::8 SSCS
SERIAL I/F SSDT

n Rty B SCK
; o1 EERYE RELTZZ Eg SCsB
- (Built-in Se\f Test) ERR DETE. - SET REGIS. - DATA

Y

BISTVLD ERRSTB ERR ERRHLD DGND TEST1 TEST2

amagaug, 20



ABNES—E rin Description

No 5B k3 15 g% fE5atr B8 %
* Symbol Remarks Class Remarks Symbol Class RENELS
NEBEIESRE—N =P Ni] U1E.¢9
1 EXMDB D/ Ext. excit. sig. source mode 17 CLKIN D/ Clock input 33 b3 D/0(BUS) Phase U
DCLYILINE—R STINEET -2 Z#8./¢10
2 | bcMDbB D/l DC resolver mode 18 SsSDT D/l Serial setting data 34 D2 D/0(BUS) Phase Z
Fh BB AR IR JUTIVERTECS B ¢11
3 RLV o/ Excitation current select 19 S8CS D/l Serial setting CS 35 D1 D/0(BUS) Phase B
TFOJER NTINT =& A8 ¢12
4 vee - Analog power supply 20 DATA D/0(BUS) Serial data 36 Do D/0(BUS) Phase A
SINE=%— )77 )LCSB TFUAINER
5| SINVNT | A/0 SIN monitor &l ScsB b/l Serial CSB e VDD o Digital PS
COSE=%— JAUSEg 1 EeEYh
6 | COSMNT | A/O COS monitor 22| PRTY |D/O(BUS) Parity 38| INHB(RD) | D/I Inhibit
7F0%GND ST INIAYY I5—(fR#)
v A GND - Analog GND 23 SCK D/l Serial clock 39| ERRHLD | D/O() Error (Hold)
S3AA FI2IVGND I7-Ytvbk
8 s3 A/l S3 input el DGND - Digital GND f| ERRSTB D/l Error reset
S1AA I5—tAh
9 St A/l S1 input 25 D11 D/0(BUS) ERRCD3./ ¢1 41 ERR D/0O(1) Error outputr
S2AH AB/ LA
10 S2 A/l S2 input 26 D10 D/0(BUS) ERRCD2. ¢2 42 A D/0O Phase A pulse output
S4AH BHE/VLZHAH
11 S4 A/l S4 input 27 D9 D/0(BUS) ERRCD1./¢3 43 B D/0O Phase B pulse output
Fh# 77> 7GND ZAR/ LA
[ R GND - GND:Excitation amp. GND 28 D8 D/0BUS) ERRHLD. ¢4 e z D/0() Phase Z pulse output
BhE&H FIR2 FyTELIb
13 R2 A/0(l) Excitation output R2 29 D7 D/0(BUS) ERR.¢5 45 CSB D/I Chip select
BT T ER INTUIVHESHE T # v #2
14 VRR - BUS output select 1 30 D6 D/0(BUS) — 6 46| PUPD A Paral. abs. upd. sw.
& H AR W18, ¢7 (FANE—REETE)
e R A/0() Excitation output R1 31 D5 D/0(BUS) Phase W &4 TEST D/ Test mode setting
BISTEfTHIf ViE. ¢8 (FANE-RETE)
8y BISTVLD D/l BIST execution control S92 D4 D/0(BUS) Phase V a8 TEST2 D/l Test mode setting
(GF) Note:
1. “No.”l3. IgF (E>) NoAlx ST 5, 1. “No.” corresponds to the pin number of terminal.
2. {E21EEIR. LITICL3, 2. “Class” means the following:
A/l T7FATAN *A/l : Analog input
*A/O0:7FrO7HA *A/0 : Analog output
*A/0(): 7F AT B AEIERFA DS TAEHE#H) *A/0(l) : Analog output (1/0 is switched by control terminal input.)
*D/1: T RIVAA *D/| : Digital input
*D/O:FTaILEA *D/0 : Digital output
*D/0(l): FYRIVHA (REBICTAHRFN) *D/0(l) : Digital output (Input is added internally.)
*D/O(BUS): F¥ 2L A (3-stateti 1) *D/0(BUS) : Digital output (3-state output)
3. No.47MOTESTHESRU'N0.4SDTEST2{E5 k. EAICIIEZEMBAS LA 3. No.47 TEST1 signal and No. 48 TEST2 signal are signals that

WMESTHY, BEIZ. TESTIRF U 2IER (VDD) &, TEST21 7T %
JVGND(DGND)&5E#& L TH<,
MHERLEVBEIABTINAETNTIVT v TG TIVEI SN D,

21 daiwagaus,

do not directly participate in operations, and normally, TEST1 is
bypassed with the digital power supply (VDD) and TEST2 with digital
GND (DGND).

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




R/D Converter

Smartcoder (AUA6805) SRR —R
Smartcoder (AUA6805) Evaluation Board

AUA212

E & DC+5V *+10%
Power supply

ﬂﬁ? Outline

STi&imm

- o ftB& Accessories
ToyMNr—=7Nax% S N
Flat cable connector | D-sub3%%% connector 118 1 Piece

(9F> pin. # X male connector)

(40 E> pin, i
#+2Z male connector) -G

80 MAX 1.7_M’IZ\X dimension : mm
70 116
4-¢3.5 4 52 3 MAX
D-sub 3% %
connector N
(9E™> pin. T ]
*2X female connector)
o (\l\i = 2
|0 15} S
& PN

7S yNr—JIbAxY 4% Flat cable connector 118 1 Piece
(40> pin, XX female connector)

ﬂﬁﬂgﬁ External Connection

T=5EE5-8R | mmmREeRy, TP, S| e,
i i i actory settings T TR == .1 Factory settings
Monitor signal list | Fact ttings™ T T Fact 0
% FNo. T-4fEE e \ 3—10kQ  [PEeEE
X N ! LJIviN ! N 1
Terminal Monitor signal
Resolver ol olie
TP1 LJJLIN Resolver S1 1 T By g (00
TP2 L/ LN Resolver S2 3 T exvos i
TP3 LYJL/N Resolver S3 2 L W .
TP4 LY ILIN Resolver S4 s4 &1 8 Egg% Pulse output
TP5 L)L/ Resolver R1 GND f ERRsTe E\%m
TP6 LJILIN Resolver R2 Z; [ITIERRHLD (oun
TP7 SINMNT D-sub3%%7% connector ij %ii §
TP8 COSMNT (9E™> pin, #Z female connector) fie] gg u
TP9 GND HFRDxT2(FE) Hgler  |aes W INC
TP10 GND Mating connector (Accessories) ?gf} (oum) e (oum
TP11 | GND 17JE-23090-02(D8B)-CG (DDK) 2293 ERRCD
TP12 | &R Power 2321 (us®) ERRCD3
[26] PRTY  (OUT)
[27]sCsB (N}
[28] DATA  (OUT)
[29]SSCS  (IN)
[30]SSDT  (IN)
[B1] CLKIN  (IN)
{32] BISTVLD (IN)
[37] Wi DC+5VE10%
[38] 7 Power
B3 1 ano .
TN\ yhr—FIa%4% Flat cable connector

(40E> pin, 4 X male connector)
BEFR7%2 (FE) Mating connector (Accessories)
XG4M-4030-T (#H> Omron)

) ARG FHERERE DD EMERELIEL THIEL A,
L. £ A=y Y BN BEVWEHELEEL, TEL(0265)56-5433 FAX(0265)56-5434
Note) Operation is not guaranteed as this product is for the evaluation test.
For details, please contact the Sensortronics Laboratory.

Jamagaug, 22



Iﬁ 2 Principle

Singlsyn (VR 2L VILIN)

Singlsynld, O—2&EXTF— 2 THERIN TS, O—-%E
BHSARO A 55N, 27— 2ICIETHEORBEI L E2
HOEAIIILHEIPNATOET (H1) . BIEIIMILER
REETHET L. O—2DOWIK (K4) ([Z&V)., B
ICEE WX v o7 (B#R) PR&EAICH U TRENICE
1927, ZNEXEEHZADBIEICLAEERETS
ZENTZEET,

BB CIVICRREEEHMT 3 &, FHEAIMILICIEsin
BEcosOM2HEBEHIFELET (K2, 3) 6
ZOEABEE. LYIWN/FT 2L (R/D) B EEL
FORIDAET - ZIIEBRTEET,

W Singlsyn (VR type Resolver)

Singlsyn consists of a rotor and a stator. The rotor is
composed of only laminated magnetic steel sheets. The
stator have one-phase excitation coil and two-phase
output coil. (Fig. 1)

When the excitation coil is energized by AC voltage, AC
output voltage is induced in the output coils. The output
voltage varies corresponding to the shape of the rotor
(Fig. 4) because the gap (magnetic permeability) provid-
ed in the magnetic path changes in a cycle in proportion
to the rotation angle of the rotor. Thus, a rotation angle
can be 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 / Digital (R/D) Converter.

B a1
o-—% HAI ) ()
Exciting coil White Red
Output coil R1 ® S1
Stator
ERr1-R2 Es1-s3
R2 e S3
(#%) (8)
Green . Es2.s4 Black
B &l > >
Exciting Windings Yﬁgw E(;E)e
Hoh
Output windings
1. Singlsyn 18 M2. EEHRE
Fig. 1 Singlsyn structure Fig. 2 Wiring diagram
|
A A AT A
TR ATATRTATATRTATATATATAAATE) (s TR ATV VAT
SN UMV CY UV Exciting voniage g [V MUV VUV UMV VY NTY Exciting vottage
ﬁglll\yv,\!\\lllm V\!\Hl?gfg ﬁgl WAV TN LAY VAR AN AR l%?fg
R I N l/\l 3 lll 1St e B[P IU\ NN I)\ U513 e
= ] [cos@] | s
il I A 0 " 0
AN AR ARAVA AN AN ANATRWIANTVPNN Eoae-tzS [ITA L LN AU A T L | mE
VATV VARV TRV SRV TNV RYATAVILY (82-54) TN SN TV TP IS (52-84)
N U il 1V Qutput voltage U ] Output voltage
?sine
0 90 180 270 360 0] 90 180 270 360
E#R 6 [0 ] E#R 6 [0 ]
Rotation angle Rotation angle
1 XOHAWBEENZE(L AXDHAWEENZE(L

1X output voltage change

3. HABEZEIL

4X output voltage change

Fig. 3 Output voltage change

(@)2x

(b)3X

(c)4X

4. #fEFe0— 21K

Fig. 4 Rotor shapes with Number of Multiple (Resolver Pole)

2.3 Haiingaus,



| Singlsyn

Descriptions of terms

PR

VR L vV L N
VR Type Resolver

Description

AERSIEHL YILIN, AF—R2EO—BNIT7X vy THTTEIET. AESRET 3,
Variable Reluctance Resolver.The angle is detected by the change in the air gap between the stator and rotor.

EL & A

Number of Multiple
(Resolver Pole)

HOBEESOREERLERT,

Singlsyn O#hH* 1 El#x L /=852 1 BEHSDHAESHEZHEE [1X]. 2BESDODHAESH
H2558% [2X]. 4AEESDOEABSHF TBHEE [4X] Evn, ZLDBE, #MEAIKEL
3E. AERBBEIRIFE Y T T,

This shows a ratio of electrical angle signals output when a shaft makes one revolution (mechanical angle
is 360 degrees).

For example, it is shown as “1X” if electrical signal is 1 revolution output when a shaft of Singlsyn makes
one revolution as mechanical angle. If electrical signals are 2 revolutions output, it is shown as

“2X”, and shown as “4X” if electrical signals are 4 revolutions output. In general, resolver with bigger ratio
of electrical angle signals have better accuracy of angle detection.

o “\_/‘

ox 1 /‘\ 1

N ~—"

= =

nx LA S G W
0° 180° 360°

% 1 A
Mechanical angle

O—%2DEEARE, #MAEE,

Rotation angle of a rotor, Shaft angle

CONE B
Electrical angle

AR S A DT

Multiplication of “mechanical angle” and “number of multiple”

i = : LYNWNEHAEOEREICT T 5585
Accuracy Error for the theoretical value of resolver output angle.
[5h {77 fl EIREZEMNY 548

Exciting winding

A phase to which power supply is applied

A h B RE

BhEERI~ENDN Y 3 EBE

Input voltage vims. Hz Voltage applied to exciting winding
A h B R mA BRI~ TN B B

Input current Electric current sent to excitation winding
= E 74 _ RAHANEEEMHBEEEEDL
Transformation ratio A ratio between maximum output voltage and excitation voltage
ABDAPE—4> R a BRI > E—H X T, Zro DEES TRT -

Input impedance Minimum impedance of excitation winding shown as Zro
HAM > E-42X 1o HARDGZERKA > E—F X T, Zss DEEE TR To
Output impedance Maximum impedance of output windings; shown as Zss

E ® & o) BhEER & B SRl D E A

DC resistance DC resistance of exciting and output windings
iz 48 ¥ h o FhEEIE & M HEE & DORFER & (HZE

Phase shift Temporal phase difference between excitation voltage and output voltage

% B B E mVrms HAOBEFPR/IMCEDAUBICESVWTEET I EHANEBEE

Residual voltage

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

Jaiagaus, 24



H{375% Mounting Methods

A—2RUXT—2DEHE/-IET5—ZAADOEAR., A7HPEIPEVESICFFALETL TR L—XITITUL,
N —FICEDEEIGRLTIHABWTLEE L,
Insert the rotor and stator into the shaft or case smoothly with your hand or press so that the core does not tilt,
and do not apply an impact to it using a hammer or similar.

AT—IHEGE

O—9#RGE
Recommended rotor mounting methods Recommended stator mounting methods
df)b;lﬁﬁ Fixing bolt

A7 — 4 Stator BER
Fixing plate

Fv ME IRV NEE
Fix with a nut or a bolt.

/ Rotor

FRE ik &
Loose fitting
@XFV/NA (FL— hERLKILFTOEE)
@Loose fitting (Fixing with a bolt and a plate)

A7—% RV NETE

E— 48 FRfE#x 8 Loose fitting
Stator Fixing bolt

R Rk &
N

Loose fitting

@XFT/\A
@Loose fitting

o—2%
Rotor QXXX (BAEFNRUAKNIILMERILICELZETE)

/ @Loose fitting (Fixing with a stator screw bolt with a through hole)
A ! EAE 7 % e

Press fitting or Shrink fitting

X7 —4& Stator

@7/ A
@Tight fitting

=2 NG

press fitting
[ PESINASS
@Tight fitting

HUIFEE Mounting Accuracy

RN T 7 HI5E,. SinglsynDEFDMEENF +RICRETZHEVWZ EPrHY E T,
When mounting accuracy is rough, performance of Singlsyn may not be fully demonstrated.
@ik O FEE
T—428 (HEHEH) ORI IMM(TIRLT LY WNBYT N RICHIT 32— 488 (#iadiEh)

(TSY10201£0.05mm(TIR)LLTF)
@Shaft runout

Runout of the motor shaft (output shaft) is 0.1 mm (TIR) or less (0.05

mm (TIR) or less for TSY1020 or smaller)
#&h/2 Shaft runout

X7 — 4 stator

0 — S BEWMAAIE

Ideal rotor mounting position 0 — S #iR NS

O—gduly 27— gdul
Center of a rotor

Center of a stator

Of=%

Rotor shaft runout position
27— 2 BAMFFLE
Ideal stator mounting position

DOREEE 120.1mm(TIR) LT
(TSY1020(320.05mm(TIR)LLTF)

@Coaxiality

Coaxialityof the motor shaft (detected shaft) to the resolver mounting
spring is 0.1 mm (TIR) or less. (0.05 mm (TIR) or less for TSY1020 or

smaller) FI#E Coaxielity

0—% Rotor

27— 2B
Stator mounting position

2T — Sl O— 4
Center of a stator Center of a rotor

LynNO—2IZ{HT 3L VLN TF—2DRAIE+£0.05[deg] LT

@Angle of deviation

Angle of deviation of a resolver stator to a resolver rotor should be £0.05 [deg] or less. 1

—
N

=

N

A

Angle of deviation
Angle of deviation

2F—4 ’ _
Stator E&otg(r
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@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 core.)

+ 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 25.

- Do not use in places containing corrosive gas, water
or sulfur.

- 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 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 Singlsyn is exposed to chemicals, please
contact us separately. (No water)

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

@ 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-S2 is
100 MQ or more by using a 500V DC
megger.
Note that excessive voltage application
may cause insulation deterioration.

@Maintenance equipment
+ Conduction check: DC resistance meter (Do not apply
voltage to each phase with an insulation tester.)
+ Insulation resistance: Insulation tester (megger)
+ Oscilloscope

Jaiagaus, 26



Zamugaua, % B ||| 55 % % X S &

SE|IFERRTH 4

| E S

T395-0063 RHFEMATPHZE1TEIEIS
|_Eld:Ey-E

T330-0071 #HERSVAFMHMK EABI TE11E1S SHAOTFYIF
WREEER

T144-0054 RRMABEXFHEEITH19%9S
R R E R

T252-0233 #z/I|BREETHPRXEBA1THIE155 TOIT1SENDNEISF
WREFEER

T395-8520 REFFRETEE1020%F
WA E SR

T444-0837 EMEMIATIE1TE2E1S HAKEIL2F-A
WEHEEER

T486-0916 BHRHERHTH/\KATSTH10EH
|_PNI-ES

T532-0011 ABRFFABRTIE/ IXFEHREST B6%&245 ABRUEEREEIL401S
WEREE R

T812-0011 {EMERAMIESXIEZERAT4THIEIS #ZN\FAKEIGF
WiBHEER

T395-0063 REFERATTUEE1 TEIEIS

BESH

Yy E ) % B %X S

WAA - F—BHEAT 73958515 EHERAMHAKISTOEH

WE = E ¥ Pt 73958520 REFEKEMER1020%H

W% = ¥ ¥ Pt 73993303 EEFETHRIRENAIIETASE3174E#22
W\FEEF\FE—TH T039-2245 HFHENFHAL( 42— T¥EH1 THIEA7S
BAFEEM\FE-1H T039-2245 EHRENFHL 42— TERM1 TH147
BWN\FEEFENE—TF T039-0811 BEHRE=FHAEBEATEMETHARFILEH1
W\FEEFERHE -1 T039-0811 &H
BAFEEMZRTE 70330134 EHE

JRMTAR2T B100%EH#1

I8 = FEBEI ARET A IR A TFIIL3E 23

TEL(0265)56-5421
TEL(048)833-0733
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TEL(042)707-8026
TEL(0265)56-4105
TEL(0564)71-2550
TEL(0568)35-3533
TEL(06)6307-5570
TEL(092)437-5566

TEL(0265)56-5423
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TEL(0265)21-1800
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TEL(0265)34-7811
TEL(0178)21-2611
TEL(0178)38-5581
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TEL(0176)50-7161
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FAX(0564)71-2551

FAX(0568)35-3534

FAX(06)6307-3670

FAX(092)437-5533

FAX(0265)56-5427

FAX(0265)21-1861
FAX(0265)56-5412
FAX(0265)34-7812
FAX(0178)21-2615
FAX(0178)38-5583
FAX(0178)60-1155
FAX(0178)60-1566
FAX(0176)50-7162
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/\ Safety Warning

@®To ensure proper and safe use of our products, please read the

"SAFETY PRECAUTIONS" carefully before using them.
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WARRANTY

Tamagawa Seiki warrants that this product is free from
defects in material or workmanship under normal use
and service for a period of one year from the date of
shipment from its factory. This warranty, however,
excludes incidental and consequential damages caused
by careless use of the product by the user. Even after
the warranty period, Tamagawa Seiki offers repair
services, with in order to maintain the quality of the
product. The MTBF (mean time between failures) of our
product is quite long, the predicted failure rate is not
zero. The user is advised, therefore, that multiple safety
measures be incorporated into your system or product
S0 as to prevent any consequential troubles resulting
from the failure of our product.
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TAMAGAWA TRADING CO., LTD.

A COMPANY OF TAMAGAWA SEIKI CO., LTD.

International Marketing Sales Department
Head quarters:

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

FAX : +81-265-56-5427

Motortronics zersmexicLes.
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