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Excellent environmental resistance and highly reliable angle sensor.
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Brushless resolver is an angle sensor that converts rotational angles into electric signals.

SmartsynH 5 DOEES (7rosEL) & Smartcoder (L VLN / 794 )L EH82) &
FEWNTIRIVDBET—RICEBBRINET,

Output signals (analog signals) from Smartsyn are converted to digital angle data by using Smartcoder® (Resolver / Digital Converter).
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R/D Z£#238 (Smartcoder)
Resolver/digital converter
LYIbIN (Smartsyn) HEERAA-VTT,
Resolver % The photograph is an image.
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Rotary sensor of robot joint drive motor. Application to feeding sensors of weaving machines
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The principle of Smartsyn (resolver) is almost the same as that of a
transformer. But it differs in the point that its iron cores are divided
into a rotor section and a stator section.

When it is excited by AC voltage in the exciting winding (rotor), AC
voltage is induced in the output winding (stator).

Because the output voltage varies responding to the rotational
angle of the rotor, the angular position of the rotor can be detected
by sensing the output voltage.

Sine and cosine signals (voltage) proportional to the rotational
angle 6 can be obtained at the phase S1-S3 and S2-S4 in the
output winding when the phase R1-R2 in the exciting winding is
excited by the voltage of Eri-r2=E sin wt. (See Fig. 2 and Fig. 3)
(A resolver used in this way is called BRX type.)

Signals obtained at the phase S1-S3 and S2-S4 are expressed by
the following output equations. There are two types of equations
depending on the difference of polarity.

In addition, a rotary transformer is attached to transmit signals
(voltage) to the rotor. Thus Smartsyn consists of two sections; a
sensing section to detect output voltage according to the shaft
angle and a rotary transformer section for transmission of signals to
the rotor.
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Fig.1 Wiring Diagram R1 /l
ER1-R2 §§H§§ /
R2 ,'l
(3/8) /
Yellow/White Es2-s4 | B<I§(3k
S2 S4
(#) (&)
Yellow Blue
EHEEHFESX BhRAl (A—%) HAR(RT—%)

Exciting Winding (Rotor)

Output Winding (stator)

Output voltage equation

OHIIES (+£4 7)) Output signal (+ type)

@OHIIES (— &4 ) Output signal (-type)

Esiss=K Erire * cos @ Esiss5=K Egixe * cos
Es2ss=K Egir: * sinf Essss=—K Erirs * sin 6
X2 B EHOEEEE(F21TD5E) X3 Gt HAEEFE (21T DHE)
Fig.2 Characteristics of excitation/output voltage (In case of +type) Fig.3 Characteristics of excitation/output voltage (In case of -type)
g R B RE g e e B R R B i g P AR RN TR R R T |
I iR HE - Exciting voltage R I8 HE A A AL t - Exciting voltage
RTAVE IREIRE R IR JFAEH ] ER1-R2 IRRYE BT E RN A A Eri-R2
) I 11X 1 ‘\l T 11X i} ‘\l I I1X 1 ‘\l 1 11\ 1 \/ o I 11X 1 ‘\l T 11X i} ‘\l I I1°X 1 ‘\l i T\ 1 ‘\l
s 3
!ﬂél}%_ — N !&E:a =i A
e A N whEE 1 Y P A R A whEE
=8 B AR A AT HHACEA R Oliout voage ¥ & AU et P ACEAOAHA - Output voltage
B o EHEE VA A S| Est-s3 B o EHHA VA JiA ] Est-sa
i g) I WY VY e 87 I AY i i VY
g = Iy N g Al A "
A AN HABE T N S NP HHBIE
AL AT A S AN/ Output voltage VA RS AL AR A Output voltage
\'l \“'ll“‘ |" il‘,,l \‘l\ l\"ll“ll“ ""l "ll"l \‘l\ E82-S4 \’l I“llll‘ ||" il‘,,l \‘I\ "\I"I‘II‘" "" "ll“’l\‘ AV E82-34
0 90 180 270 360 0 90 180 270 360
EE=EIM| k=T
Shaft angle Shaft angle
Ervre  BIBEEEIE (R1-R2/H) E[V]: B EIRIE (Vor) Exve2 | Excitation voltage (Phase R1-R2) E[V]: Excitation voltage amplitude (Vo-r)
Esvss : I (S1-S34H) f[Hz) : Il % $ Esiss: Output voltage (Phase S1-S3)  f[Hz] : Excitation frequency
Esesit iIHIEE (S2-S44H) t[s]:BER Es2ss: Output voltage (Phase S2-S4)  t[s]:Time
w =2rxf w =2nf
K %tk K :Transformation ratio
+0[° MR (LN —ZHUHAA 5 ATa—ZCCW  +6]° |:Shaft angle (when Rotor is rotating in CCW viewed from mounting end of

L))
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B Wide temperature range
@ Operating temperature range: -55~+155C
Il Superior environment resistance
@ Vibration: 196m/s?{20G} at 10~500Hz, for 2 hours to each
of three axes.
@ Shock: 981m/s2{100G} for 6ms, 3 times to each of 6 axes,
18 times in total
@ Humidity: 90% RH or above at 60°C
B High speed rotation
Il Absolute position detection
W High reliability
Extremely long life and high reliability are assured by the
structure of mechanical parts and automated coil incorporation.
ML ong-distance transmission
Robustness against noise enables long-distance transmission
Bl Capable of compact incorporation
The use of built-in types of Smartsyn minimizes housings of
motors. Best suited for compact design
M Low cost

#4X  Size 06 08 10 15 21 34

3t Model TS2603N21E64 | TS2605N1E64 | TS2610N171E64 | TS2620N21E11 | TS2620N271E14 | TS2640N321E64 | TS2660N31E64
i A 1X-BRX
Function
7] i (il O—%
Primary R1-R2 (Rotor)
A A B K AC7Vims AC7Vrms AC7Vrms AC7Vrms AC10Vrms AC7Vrms AC7Vrms
Input voltage 10kHz 10kHz 10kHz 10kHz 4.5kHz 10kHz 10kHz
Z E Lt [K]
Transformation ratio [K] 0.5£10% 0.5+5% 0.5+5% 0.5+5% 0.5+10% 0.5+5% 0.5+10%
ESRE(BKRE)
Electrical error +20'Max +10'Max +10'Max +10'Max +10'Max +10'Max +10'Max
(Accuracy)
% B8 & £ | 50mVrms 20mVrms 20mVrms 20mVrms 20mVrms 20mVrms
Residual voltage Max Max Max Max Max Max
L i ) h o o o o o o _ pe o o o
Sl A +20°%+10 +10°Nom +5°Nom O°REF +8°Nom 5°+10 0°+=10
Iﬁ;]ufi/nlw:p_ei;ri:e ZRro 1200Q+20% | 140Q+20% | 160QNom | 70+j100QNom | 90+j180QNom [100+j1400£15%| 150QREF
i 'f>l;°—§>1 Zso — — 160QNom | 180+j300QNom | 220+j350QNom | 140+j2700+15% e
Ouipdtimpedance | 7o | 1300420% | 1200+20% | 130QNom | 175+2750Nom | 210+j300QNom | 120412400+15%| 860QREF
F A B & I . . . .
Max operating speed 30,000min~"{rpmj | 40,000min~"{rpmj 10,000min~"{rom} 6,000min~"{rpm}
F E E & H e 0
Operating temperature range 55~+155C
i 5 £ |Ac2s0vms mn(3%) AC500Vrms  1min (%)
Dielectric strength 250V AC ms for one minte 500V AC rms for one minute
e o& K I . . . .
e 10MQMin | 100MQMin | 10MQMin 100MQMin
ﬁass = 0.015kg Nom|0.03kg Nom|0.04kg Nom|0.065kg Max|0.18kg Max |0.22kg+0.1kg| 1.0kg Max
Hjj]?'fj(ﬂjj];‘Eﬁﬁit) E_'_g—q;ztyp% —Q’f7° Ests3= K ERI-RZ'(%OSB +7'f7° Esi.s3= K ER1-R2~C9$9
Output voltage equation [E?z:j; K E::zgl(fe] type Esz.sa=—K Eri-r2*sinf type Eszsa= K Eri-R2sin @

3 Jumyms

¥ Nom : 2FfE Nominal value
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542 Outline
SIZE 06 TS2603N21E64

¥MTG.DIM. 0%2
1(4)

SIZE 15 TS2620N21E11

¥MTG. DIM. 0*°*
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° 3 =l 93 o 5
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1.6%01 1.4%01
172 248 |[|.2
FUE (BEME) 16-32
ZERO POSITION (REF)
SIZE 08 TS2605N1E64 SIZE 15 TS2620N271E14
L=400 Min
m m/ AWG 28
L=350 Min %MTG. DIM. 3202
M/ AWG 28 4’T
(5.4) & (6.5)
1]
5 q k| %
o2 o5 - =
S o - 2 E 3 ols 0
Qs % S PR 5
B 3 a S al | &
z 1 =
26+ |[1.57 3] |25
1802 BB (BEME) 16-8.
ZERO POSITION (REF)
SIZE 10 TS2610N171E64 SIZE 21 TS2640N321E64
MTG. DIM. 1.120%
BB (B EE) L=400 Min
ﬁ ZERO POSITION (REF) W
L=300 Nom
m #MTG.DIM. 2ﬁ5ﬂ’25 m " AWG 28 _
IR 3|88
— S| 7 25,8005 = <
5l Loty 2 = NIND | ifg
|95, © e N
AR x S | e ol | o
< = = s
25=1 || 25 T
22 2+815
2453,
1.5+815
2718,
SIZE 34 TS2660N31E64
L=400 Min
" AWG 26
¥MTG. DIM. 52025 |
(C0.5)
g (C0.5)
< | 0
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[e0]
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A=
o
=
A
WEESOT3H (c05)
Last 3 figures of S/N : 5 5
30

~F&mm  Dimension : mm

#MTG.DIM(Mounting Dimension)s —XEO—FDETFUENE MTG.DIM (Mounting dimension) : Gap between a case and a rotor
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Iﬂ: #% Specifications

,\ﬁ/ﬁg TS2611N11E90 TS2623N11E90 TS2622N41E90

A 1X-BRX

unction

ksl O—%

Primary Rotor

ANRE AC 7Vrms 4kHz
put voltage

ZEL (K] 5%

Transformation ratio [K] 0.5+10% 0.5 —5%

B (1) +0.5° Max +10' Max

Electric error (Accuracy) - -

REERE

Fooi d;‘; voltage 30 mVrms Max 20 mVrms Max 30 mVrms Max

(E ke o °

Ele +25° REF +15° REF

AIE S Zro 70Q Nom 130Q Nom 75Q Nom
nput impedance

e S Zss 90Q Nom 170Q Nom 165Q Nom
utput impedance

AR MERH - - -

Mir operating spesd 6,000min " {rpm} 3,000min " {rpm} 6,000min”" {rpm}

BFEERH ~30~+100C ~10~+80C —30~+100C
perating temperature range

= E AC500Vrms 148

Dielectric strength 500V AC rms for one minute

HRRIES, 100MQ Min 10MQ Min 100MQ Min
sulation resistance

ﬁ;i; 0.1kg Max 0.7kg Max 0.32kg Nom

HAs1T (HAHEEHTER) E s1-s3 = KE r1-r2 COSH

Output voltage equation E s2—s4 = KE r1—-r2 SINO

W v R4 TR EBEIPCSRBHDET, YO [RIVaZVIIRAT L] TI2=16912CELEE L,
Shaft types with IP65 are also available. Please refer to catalogue No.T12-1691

% Nom : 2%ME Nominal value
REF : &2 Reference value
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Outline

TS2611N11E90 (S1 0) WXV 2REDIZE L AIRIL T2,

In case where the connector is not required, remove it and then use its lead wires.
WEABEFAOxI4
Applicable connector
VirykaAL278SHF-001GI-0.8BS
TG INGT LT SMP-07V-BC
Socket contacts : SHF-001GI-0.8BS
Plug housing : SMP-07V-BC

AAE 7 55 7 8 (JST) ARy aERE
(205) | [YPIAY: [ vt (7.5) Connector
Resolver side connector T
E>329MBYM-001GW-0.6A IRIGENo. | U—RERE | B
.ﬂﬁ LT 27Ny TL 5 :SMR-07V-B = Connector ;in No.| Lead Color | Discrimination
I o  Pin contacts : BYM-001GW-0.6A A
W [ yrpmra— Receptacle housing : SMR-07V-B 2 1 ®GRN | R2
R L leadprotective e~ AAREE I FEHE (JST) KyFV ( > awir R
Potting =) =
g X045 55 N :t_A 3 = BLU S4
Divided equally . 152 SSMaxts, 513 4 # YEL s2
!:‘\45°{PCD 36202 o8 1513 2|8 5 2 BLK s3
N~ N 2
c
= & . 8 10 [ S & RED S1
3 | (===t S S
a4 & = 8
(] ) © =
TS2623N11E90(S15) (r—7JL5s{LEY)
(Cable strengthened)
4Xp45 E45 28 72
g5 [PODSOS o g 8 gE U—FREsI
i / Name plate Lead wire's color
{ B CBE -t
0 Discrimination| Lead Color
£ B2 B WHT (R1)
- - 2 8 5| === [ e | S R1-R2 2 BLK (R2)
S & ® 51-53 # RED (S1)
2 BLK (S3)
L] i GRN (S2)
. . e s S2-54 £ BLK (S4)
EX YA ANEM S IR —T L &
Twisted pair wire with shield. _—~ ]
(UL2464 AWG25X3P) g
45 ¢7.610.5
—
B =
Fin
TS2622N41E90(S21) | —soomtn
J—FiRe&5
UL3265 AWG24 ik
\ =) Lead wire's color
P— Y—FRHEF2—T U—kgE | @Bl
Bindinugw\ 5 Lead protective 1Uoe 2 Lead Color | Discrimination
20 50 = 5 # GRN R2
3XM4 FE8F 4 @
Divided equally 5] Hoygos - B WHT R1
PCD 4202 12 AR et & BLU sS4
Potting ™
one L # VEL S2
o £ BLK S3
gl o 7= RED S1
Bl 5| -8
o| & 51 N —
sl §lorL ]
~ S S
D-.
=z

<t - mm

Dimension : mm

Jmygaue 6



+ # Specifications

2 TS2641N11E64
odel
'if:%a‘é_ 1X-BRX

unction
gl O0—4
Primary R1-R2 ( Rotor )
ANEE
g \'Ztage AC7Vrms 10kHz
ZEL[K]
'?}Lansformation ratio [K] 0.5£5%
BRE () 10" Max
Electrical error (Accuracy) -
HREEE
Residual voltage 20mVrms Max
fIHETHh re
Phase shift 5°Nom
AT B 50mA Max
Input current
ABILE—FL X _
Input impedance Zro 1900

HA Zso 3000
Output impedance Zss 2700
SR EERE -
Max operating speed 5'000m|n {rpm}
EN{ERE —10~+100C
Operating temperature range
EE AC500Vrms  1min (%)
Dielectric strength 500V AC rms for one minute
AR AL .
Insulation resistance 100MQMin
BHE
Mass 0.3kg Nom
tﬂjjg‘f7°(tﬂj]%,:_t73_$iiﬁ) +')"V]'7° [Es1-s3= K Emm-cgs&
Output voltage equation type Es2s4= K Eri-R2'sin 6
tES NARMZIEDRUME-5 2@ fE
Accessory M3 Hexagon socket set screw X 2 pieses

| 4R Outline

¥ Nom : 22%ME Nominal value

)

o <TiE fmm
55 0. Dimension : mm
445
$76:05 4 42.5
SPRING PLATE
34.5
2-M3290° 0.5
~ -
- alle
a3l e‘;‘ 1 S| 3| B
S| o ¥ o 8 &
© i z
- 5 R1.75 \7731
i
S olof
_ : g
3 41
W 0.35 "m] -

7  Jumgoug
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LI Fo2IVEIEIC RESOLVER-TO-DIGITAL CONVERTER IC

Smart Coder”

AU6805

799Ny FYIH (UT LI LEHEREER) |
E@+s -8 SF12Ev R D (LYVIVIN, FI5)0) 421 C

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

SmartCoder” (2v—ta—%) ZLYISEFEF VAL
P E SRS BB TRV VI FUANERICTT,

ek Smartsyn” (2~ — 1~ >) | SiNgIsYN® (> oy
V) BEOLYIILNEASDYE T, HBHEBDaRy T
TEMMICR D £ T IRIAW B TOABRN ZHERWZ2L
ZENTEET,

| % & Features

WEEDOHZTV 2V - vIvX> THRDR/DEMRERA
WA - DB -2
W7z VFy 7BBEDTER
OEEHR LA
LYIWNMEERE. LYIWNEERE. R/DEBEE. IC
EESRORES TR
@BCZWEE (Built-In Self Test) #&#
R/DZ i, BEREBFELEESFIvY
WA ERICESL VAT L-AXMNDERKEER
OB 7 > 7 (EHEF : 10mArms.20mArms.)
@ME7OY 7R
BEE7SUr—a iU nFE
OFVEES DM EHEERE FrasiEH: +45° HA)
@flHHIRIE(fw) S EFIE (BIEE7IEEEBERELY
#IR)
@UZTHR—IVICIEBDT I ZIVEHP, LIILNIZXTS
R/D M3t 5|45 £ FT BE
@OREAEED USSLILISVR / SUTIVO=ZETER)

>:< EE‘i'f )( _y—(o_d-o

*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”.

)

M Adopts R/D conversion based on a proven digital-tracking
system

M Low cost, small size and light weight

W 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

B 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

B Enhancement of functions corresponding to various
applications

(MRequires no phase adjustment to excitation signals
(Allowable range: Within45° )

(@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 - Parallel/Pulse/
Serial output)

I £ # Specifications
7 aE ~
B 4,096(=2"2)
B R E 240,000rpm (fawE E k)
Tracking rate (When faw is fixed.)
I
Con%ersion aﬁccuracy +41SB

R OK MOE B
Max. angular acceleration

3,000,000 rad/sec(fswB Eh5HZERF)
(When fBW is automatic adjustment.)

thY T A LA

1.5ms(180° AH AT v 7 fewE BhEREERS)

Settling time (When input step is 180°, and fsw is automatic adjustment.)
H A& .
Output response +0.2°.710,000rpm
H oA o 12Eh2ET—R  EFRE/NTLIL +ABZ +UTIVI/F
Output form 12bit binary code Positive logic parallel + A,B,Z + Serial I/F
R B & R +5VE£10% (45mA : Eh#&7 > 7"10mArms. EXE BF)
Power requirement (45mA : When the excitation amplifier is set at 10mA rms.)
B % B R EEREIE AT > 7 AE (10mA rms. / 20mA rms.)
Excitation power supply Integrated with a constant current control method excitation amplifier
LA N - 48ELQFP (7X7), E>fEkE:0.5mm
Outline 48 pin LQFP (7x7) Pin to pin: 0.5mm
B f B K

Operating temperature

—40 ~ +125C

Jumygaug, 8



I 52X Outline <

Tk i mm

Dimension : mm

. 2 LY VRIS EER
< 0~8° Remaining resin is not included.
N “f RO FAN-FRNIEEEL,
Remaining tie bar is not included.

z| 0.5+015 9

+
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DETAIL A

#¥R[X Functional Block Diagram

=y o | PROCESSIG
] ; fafEas Hs
@} PHA. CONT. g

FIHAAR = COnp [=P1C00TER P i
SYN. RECT. AL

83: | o FEED/A
S3 AW D SN INTERFACE

> / DCMDB
S1 ...W...é.i.wsmwt) MULT. D/A CONV. PUPD

Vo R o S— U F ::8 sscs

I ' ER =5 mimmem mm e A SERIAL I/F SSoT
Rt sl o REH _ESRE C amps mEo7E| [ 55
R2 m_ SINE W. osc] ! SELFDIRG) ! ERR DETE. ! SET. REGIS. DATA

. : GEN.l | e eepeesi - La |
RGND Q ................... 2 g l $£7 :
__0_ ......... — N — ——.. —N—--00-  —-- _O_O_OJ

AGND RLV CLKIN BISTVLD ERRSTB ERR ERRHLD DGND TEST1 TEST2

Q

O

2]

<

b4

_|
L0«

y

o 2
SINMNT 05 FOM Bg
. C _ B
4 - I Y B
oY/ YV V- . RES fga)l’ DS
S e AWeeeens D(sme.smw:) a2 N—& 554038 B%
82 MULT. D/A CONV. DIGITAL SIGNAL D1
|
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NO 55 82¥ g & fis & NO E282% B & s &
’ Symbol Class Remarks ’ Symbol Class Remarks
1 EXMDB D/I SRR RIE SR E—F 25 D11 D/O(BUS)|  ERRCD3. ¢1
Ext. excit. sig. source mode
2 DCMDB D/I DCLYILINE-F 26 D10 D/0(BUS) ERRCD2, ¢2
DC resolver mode
3 RLV D/I TBh i BB 3 4R 27 D9 D/OBUS)|  ERRCD1. 3
Excitation current select
4 vce — TFOTEIR 28 D8 D/O(BUS)  ERRHLD. ¢4
Analog power supply
5 SINMNT A/O SINE=2~ 29 D7 D/O(BUS) ERR. ¢5
6 | COSMNT | A/O COSE=2~ 30 D6 D/O(BUS) —/ 96
7F1AJGND W8, ¢7
7 AGND — Tan 31 D5 D/0(BUS) M
S3AA ViH, ¢8
8 S3 A/l 2507 32 D4 D/O(BUS) s
S1AH Ut ¢9
9 St A/l 1T 33 D3 D/0(BUS) i
S2 Z#8. $10
10 s2 Al S2AT 34 D2 p/oBus)|  ZH/e
S4AH B#E. p11
11 S4 A/l St 35 D1 D/0(BUS) SO
Fh#& 77> 7GND AN, 12
12 RGND - GND:Excitation amp. GND 36 Y D/O(BUS) Phase A ¢
bR /IR2 FORIVER
13 R2 A/0() Excitation output R2 37 vDD - Digital PS
7 TER 1 eEYh
14 VRR - Excitation amp. PS 38 INHB(RD) b/l Inhibit
& IR I5—(fR$H)
15 R1 A/O(l) Excitation output R1 39 ERRHLD D/O(I) Error (Hold_)r
BISTZ 1Tl IZ-Utvh
16 BISTVLD D/l BIST execution control 40 ERRSTB D/l Error reset
J0v7 AH IS—HAB
17 CLKIN D/I oo 41 ERR D/0(1) Error output
J)TIVERET—4 AB/LZH A
18 SSDT D/I Serial se)tztingjgata 42 A D/0 Phase A pulse output
ST IVERECS BH/SILZHE A
19 SSCS D/I /Serial settxing cS 43 B D/0 Phase B pulse output
ST IVF—4% ZA/ VA
20 DATA D/0(BUS) ST 44 Z D/O(l) o M
SUFILCSB FoTELIR
21 SCsB D/I Ao 45 CSB D/I Ghio select
22| PRTY D/OBUS) 17 46|  PUPD D/ | PLMEEEHTA
ST IOy (FANE—REHTE)
23 SCK D/l 7 Serial clock/ 47 TESTT b/l (?'-est mode set%ng)
= 2)LGND 7 ZANE—RERTE
24| DGND — 7ZSLGN 48| TEST2 D/I (F A FaE)
x) Note :

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

(i
1. “No.” I3, 5 F () No S35 T %,
2 EBREEIL. LITICLS,
*A/| 7FOTAA *A/0 THOTHA *A/0() 7FHET B AEIEEFAHICT
AEAEH)*D/| FP2IWAH %D/0 FU2IEH *D/0() FIRIVEF(RER
([CTAAfTHN) *D/0(BUS) FT#ILH F(3-stateH /1) *D/0 (l): Digital output (Input is added internally.) *D/0 (BUS): Digital
3. No.47DTEST1{EE RUN0.48NTEST2{EE I3 BRICIIEEEELAVMES output (3-state output)
THY)EFEIF.TEST1IETUZIVEIR (VDD) & TEST2137T2JLGND(DGND) 3. TEST1 signal in No.47 and TEST2 signal in No.48 do not affect the
ERRIELTHS, operation directly, and TEST1 should usually be connected to the digital
MHERLEVEE IR TITNENT VT v TELTIVE T8N D, PS (VDD), and TESTZ2 to the digital GND (D GND).
When they are not connected to, they are internally pulled up or pulled
down respectively.

2. “Class” means as follows:
*A/l: Analog input *A/0: Analog output *A/0 (I): Analog output (170 is
switched by control terminal input.) *D/I: Digital input *D/0O: Digital output

anygaug, 10



Bt HES LOREE  Mounting method and accuracy

O fIHE @ Mounting method
EIWN B34S Built-in type
- Smartsyn® =M 3 EEIcida— 2 g & 27 — 2§k -In case of mounting to Smartsyn, the rotor iron cores
DAAEEORET (O—F TV AL AT —R ATV AN and stator iron cores are need to mounting on face to
A1 E A D IREE) B HF T X0, (PRI, A1) face.(The roter transformer and stater transformer are
WCED R =358, (@— 2L AT —Z ATV AN need to mounting on face to face.)
MEAIRE) S5 NEINFIBADTIHEREL X If mounting condition is incorrect, resolver is not work
W, correctly.(The roter iron core and stater transformer
are need to mounting on face to face.)
A (F=:PU18A-SS)
'Attaching plate (Model : PU18A-SS) A-%h5>2 g_ A
$hES Roter transformer ase
Spring washer
NPy ZTE-IERILE E?gﬁlb
" Ootlor Iron cores
Bearing Screw or bolt Smartsun
-4
Motor shaft
N HIS—
NN .~~~ Cover
) i FUERAILR 25— 2D N
Zf 'Screw or bolt Stator iron cores g‘[g_tor iahan;rf;er
| T FRES
M Hm | » J Spring washer *
FES
\A Plain washer
#axT ELELERYTICRRMEES (Fl0y 7218648, X))—HKK1373B)
DHTEBETIHELHNET E/- 2 VELEBEIEHATIHELHIET,
Fixable by anaerobic adhesive only (e.g. Loctite 648, Three Bond 1373B, etc.)
without screws and washers. Combined usage of screws and adhesive is also allowable.
M (=0 - PU18A-SS) Al5E
Attaching plate (Model : PU18A-SS) | Optional
M7 ‘ Shaft type
< LYIILSOED FHF OBz, LIS =200 T4 - Fitting diameter of resolver flange is to be put on
va =D HFHFMOIEE FRASE LY ASH mating plate hole, and screws are to be tightened
DT 75V OEBIcd B2V RICA D ERDFIFAZ LT through the flange screw holes. Coupling to be used
FElEBPTEXY, LI B HF A F R odh e o to connect resolver and mating shaft.
Bid o 7V v BN LTUTVE T,
TV AR EEARX
Flange type Direct type
[$hES
Spring washer [$hES
FUEIERILE Spring washer

Screw or Bolt ZTEGRIVS
Screw or Bolt
BTG Hhy TV
Coupling \‘ é Coupling

00 -

M Bliimyuy M S

Mating shaft Mating shaft

L%: Smartsyn

7

11 emyaus



TEAA4T

rh2iil & A4 ik, LV SO FRZE & HLO A5k AR TR 0 il
LD AV EFWTREE L., B3 20 H3 A FH o FE
EWMANFEELE T, K24 712 LYAASOBEREEABO
JHEFMOETX A AR ST IED & A D 3,

Hollow Shaft type

- Potor of hollow shaft resolver is to be fixed to mating
shaft with screw, and stator is to be fixed to mating
plate. Mass of this type of resolver is supported by
mating shaft. Spring plate is for locking of rotation.

LJIVINERZo]

/Hollow Shaft of resolver

>-
IEHRT
Set screw 4
[1nl]
HEFRIE [l
Mating shaft 4
3] Z
o
g
. %
BhE: _— mm
Spring washer K

FTEIEHRIVS
Screw or Bolt

OMAHHEE

EIb 52147

YLt V24 T THU R 235 7 2354, Smartsyn® (v

DIN) DFEFOVERES T MR TE R NI ERHD LT,

R — 2 EO IR ¢0.05mmBA T (0851 & 067 T
1240.03mmEL F)

- [ ' — 2 diz 95 Smartsyn® o —x BT o
Il 4 0.05mmEL T (08%IL 0651 T3 ¢ 0.03mmEL )

- EAE E—- 295 Smartsyn® o — 2 BB o
L AE130.05mmEL T (08%4& 065 T120.03mmBL T)

- W REFABE R 2T — 2 L a— 2Ol RIS+
0.25mmEL T (0651 Ti3£0.2mmEL )

X2 A S I3E—2EhE LI NE AR A o 7)) VORI

K0 EAE, BT ARFE BB ROEENLDD T B
A Y24 T LR CHHEZ HIZHD {1 T<2E 0,

@ Mounting accuracy

Built-in type
To maximize the performance of Smartsyn, take care to
achieve the following accuracies in mounting Smartsyn.

- Axial runout: Runout of the motor shaft must be
¢ 0.05mm or less. (Size 08 and 06: ¢ 0.03mm or less)

- Coaxiality : The coaxiality of the case mounting
surface of Smartsyn with the motor shaft must be
¢0.05mm or less.

(Size 08 and 06: $0.03mm or less)

- Perpendicularity : The perpendicularity of the case
mounting support surface of Smartsyn to the motor
shaft must be 0.05mm or less. (Size 08 and 06:
0.03mm or less)

-Axial travel: The relative dislocation in the axial
direction between the rotor and stator of Smartsyn
must be within £0.25mm.(Size 06 : within = 0.2mm)

*However acceptable perpendicularity and axial

direction play depend on coupling that customer uses
in case of shaft type resolver, requirement of built in
type is to be taken as reference.

Jamugaug, 12



@2~ — I AIAMRD ATJEIL. R TR T,
LAk BB ANEIL. R TIHHSh 28 AT RDE X
HRRE (B, BRERZE A4 =2V 2 T hE)
MEENENZENBHDET,
BRI ) 2K P FIC i3 57201213,
AJIEIE  (ERED£20%
A TSI - (ERRAED£5%
EHREUTIHIH T XN,

@iIZKEL /AN HDGE . BLTE RN RV A
1 VAT DEXE S — R TR AT A HEAL L TL72
él’ \o

2 MAXENRHIE TR STUEIG AR EF 7V 72T
ZUFBEINL TR,

@®Use Smartsyn within the specified input voltage and

frequency, so that you can obtain the specified
electrical characteristics e.g. transformation ratio,
electrical error, input / output impedance, phase shift.
To avoid the deterioration in the accuracy, the allowable
values are as follows:

Input voltage: =20% of the specified value.

Input frequency: =5% of the specified value.

@®In case a noise source is in vicinity, or in case signal

transfer distance is long, twisted/shielded cables should
be used. In case a noise exists on the output signals,
they should be received by a differential amplifier.

VAAMTER—IVRERE B HI
Example of a twisted/shielded cable configuration

R

Insulator

@A~ —t U DY—FHEHHVILER > — LRI B 1 5 B
LTSN 2= VDTS A XH D Mg 7
SHREMEDBDE T,

@27tV D) =AY A AT DB — LR TR 5
BB U AR NE DR & (AN —F v/ 30T 1) EXV =]
YO NAE =T ZEIZESTHIRE R U T B ED IR
IEAE K L7220, HDOITREER B KENGA I IERE
DIRMEANRAD L7200 $BZENHDE T IFHER RIS — LD
R R XIS TELLETO T, FRNHAEL T A+ -
YO ASTBEIEEBE R B0, R/DEHRIE RO A T OR &
(FAV) ZEHLTADEBEEDI KA HETIIFEN,

@F kil SmArtsYn® oIz h Hlx, RkRhsd
B AR REFEENRAELE T O T Smartsyn® = Ro f+
FBERE IO TR KUHUHEE 2 S IR <7ZE0,

@t T U2AH S 2 AP e BT & Bt L 725 B, 2o )
BESAN LD, Sta RS g £ 0T, B0 28I
[RIC B S TRz,

13 emyaus

Shield

=2
Sheath

@Separate a lead or an extension shielded cable of

Smartsyn from a power line so that noise may not
generate on output voltage, and it may not deteriorate
Smartsyn.

@®In case a lead of Smartsyn is extended with a twisted/

shielded cable, amplitude of output voltage may
increase due to resonance caused by stray capacitance
of the shielded cable and output impedance of
Smartsyn, or the amplitude may decrease when the
stray capacitance is large.

Because the stray capacitance varies depending on a
type and length of a shielded cable, check how it varies
in advance, and take such proper measures as to
increase or decrease input voltage of Smartsyn and/or
to change input gain of R/D converter circuit.

@Mount Smartsyn as described in the “Mounting method

and accuracy” on page 12 so that communication errors
may not take place.

@®In case Smartsyn is not connected to the same amount

of loads for each output of the two phases, the two
output voltages will get disproportionate and may affect
the accuracy. Therefore the loads of the two phases
should be the same.



@2~ —hvoua—afllle 27 —2 i, HATRAIE D7 % [ —
B ENIZERTHDET DT, TEBRDZDXT TR T
0, AR IO X7 TTHE I TEAWIGA TR, [ —it &
FNTa—a e 2T —2 A& A TTHAT IO, ks, 5l %
O aFEANDu—2 e 27 —2 A AR5 T AE v
FELTHEL. BN EAERE SER{oNE TR EREIEE
OB AR E TR LW AR HDE T,

QRO EEBZAV— b vou—allE 2T —2HlOMEGE T
FEFRLAWT T XW), BERE, MEREA T 2 TEE A,

@2 ))& /MR 2 SMAartsyn™ OE<ISTHES 5561,
Smartsyn" ORI EE A SR RAEIEEIENHD
E30 8

@ Smartsyn®icfi &% 5.2 200 KSIZEIRE L TAEEW, FR S
T—ADIAINZF ZH DT NI T LI, ks (F
) DR R ELDET,

@Beccause a rotor and a stator of Smartsyn are arranged in

a pair in the same container box at the time of a delivery
inspection, try to use them in the pair as much as
possible.

Even when the pair at the time of the delivery inspection
cannot be used, try to use a pair of a rotor section and a
stator section in the same container box.

Although Smartsyn with a combination of a rotor and a
stator from a different container box operates as an angle
sensor, and electrical angle signals can be obtained,
performance such as a transformation ratio may not

satisfy specified values.

@®Do not combine a rotor section with a stator section of

Smartsyn of different model numbers. Such combination

cannot satisfy required function and performance.

@®In case a strong magnetic field surrounds Smartsyn, it

may not work properly with its magnetic flux affected.

@The Smartsyn coil is exposed, please be careful not to

damage the coil. Cause of failure (disconnection).

@D IE A3 100% U R SR F T R IR 2 &AE
BHULETOT PR REMEDORGT Z B IEDLE Y.

@In case Smartsyn is used in high humidity as close to

100% RH for a long time, its insulation materials may
deteriorate. In such a case, the use of some protective
cover is recommended.

oigag, 14
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TAMAGAWA TRADING CO.,LTD.
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T395-8515
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T395-0063

MOverseas Sales Department
Head quarters : 1-3-1, HABA-cho, IIDA-City, NAGANO-Pref, 395-0063. JAPAN
PHONE : +81-265-56-5423 FAX : +81-265-56-5427
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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 or disassembly 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.
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TAMAGAWA TRADING CO.,LTD.
A COMPANY OF TAMAGAWA SEIKI CO.,LTD.

Headquarters :

1879 OHYASUMI, IIDA, NAGANO PREF, 395-8515, JAPAN

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

O E—Fubh—LR—

SALES OFFICE :

PHONE : +81-265-56-5423
FAX 1 +81-265-56-5427

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

1-3-1 HABA-CHO, IIDA, NAGANO PREF, 395-0063, JAPAN
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FAX (0265) 56-5434

TOKYO OFFICE :

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

FAX 1 +81-3-3738-3134
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