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Brushless resolvers based on a novel automatic winding method
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Through self-developed automatic winding
technology, we have been mass-producing
quality Smartsyn at low cost.
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Smart Coder”
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Resolver to Digital (R/D) Converter
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Smartsyn’ =i,

Smartsyn is an angle sensor that

Smartsun® skt o i atal b L OVE et converts rotational angles into
DREATE ASHIUNER T A (EA - o R . .
) 12 KT T AL N T, electric signals.
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Smartsyn is a brushless resolver based on an
innovative winding method (National/Foreign
Patent registered) our sophisticated design
and production engineering developed.

The traditional winding has been performed
only by hand but our new method has
enabled automatic winding by machine, thus
realizing high productivity, low cost, high
reliability, and excellent electrical properties.
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From manual control to highly
precise mechanical control
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For driving robot wrists and body Detection of winding length Detection of traveling position of
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Detection of roll interval
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MR 1-R2AC B E E - w=Esinw t& FUIF 52 &1 &k0. HJ{ & &
S1-S3HH. S2-S4tizF M2 NIl AIZIEL7=Cos, SinDIE SAHLEN vellow  Blue
i‘@‘o (2\ 37';}3&5) Excitfwbém Vﬁ?rgc?iln_gg()Rotor) Outp&ut7J V%Ii]r(éz_g_(it)ator)
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SIS EREFUET, Fig.1 Wiring Diagram
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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 ¢ 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.

OHIIES (+£4 7)) Output signal (+ type) @OHNIES (=44 7)) Output signal (-type)
Esiss5=K Egir: * cos Esiss5=K Egir: * cos 8
Es256=K Egix: * sin Es2ss=—K Egire * sinf
AR AR A AR AR R AR e AR A AR AR A ma
A Rl R P Exciting voltage A HiA L { - Exciting voltage
I AR Y HH Y Errm2 A JHiFH-A Ert-R2
) I | I \ "l T I 0 \ l\l  § N \ l\l  § FIAY-IY \ [ I | S | 1 l\l I 11X \ l\l T JUOAETY ‘\l ] TTX L § \I’
e] ©
2 =
[0 = n | — [ v A7 = —
‘I ‘I JIAY Ji l’ I I| ‘I T T l‘ %E ‘I ‘I 11X 1 l’ I I| ‘I T I l‘ EE
5 AR AL A AATHUUNA A LR AL B0 race B € THUAA LA AAPLVA A L n AL G050 e
H o FHATY VA VN Estss B P VAR Y- Es1s3
|Em] % \f jmTaR Uy }EHP % 1 ) Uy
S S
> ] R A > N A =
JA AT & b A 1 & 3 A A HABE A0 & o A | iR A A A | ) HAHEE
AR A ACAS AR WA Output voltage VAR HHA AR WA Output voltage
S\ |“ ||" "l AR W |“ "'l JEYEY ES2-34 LA |“ \ "l AR VL |“ "l JEYEEA ES2-S4
0 90 180 270 360 0 90 180 270 360
EE=T N EES=TIN
Shaft angle Shaft angle
X2 - EOEEEE (21T D5E) X3 - EOEESY (217 D5BE)
Fig.2 Characteristics of excitation/output voltage (In case of +type)  Fig.3 Characteristics of excitation/output voltage (In case of -type)
Erore : i EE T (R1-R24H) E[V]: Vit 3B RIS (Voor) w =2rxf
Excitation voltage (Phase R1-R2) Excitation voltage amplitude (Vo-p) K #tlb
Esiss : HJEE (S1-S3HH) f[Hz] : Jiliigh & B Transformation ratio
Output voltage (Phase S1-S3) Excitation frequency +0[° |:mEERA (LS —ZHUHA S
Ess.si: HJIEIT (S2-S44H) t]s]: R ATa—X2CCWIaHzEEE)
Output voltage (Phase S2-S4) Time Shaft angle (when Rotor is rotating in CCW viewed

from mounting end of a resolver case.)

T/, u—2IEE (BE) 212E 5729, bRt 7 22O T0ET,
Zo&HIZ SMArEsYN® X HEAIZ b U= BHEAR S MR L, B —2ANDEFRED 2D DML 7V 2T K>THEK ST
ESc
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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W/AVEEERE  Wide temperature range
@i R E HiPH —55C~+155C
Operating temperature range: -55C~+155C
BMEN/-THIBEM  Superior environment resistance

@1KE)/196m/s2{20GH10Hz~500Hz 34 & 2h (FEfH)
Vibration: 196m/s*{20G} at 10Hz~500Hz, for 2 hours

to each of three axes.
@1 %/981m/s100G}6ms 6 fili £ 3 |

180l

Shock: 981m/s?{100G} for 6ms, 3 times to each of 6

axes, 18 times in total

@ 90%RHLL F /i E+60CIZT

Humidity: 90% RH or above at 60°C

W =R AR Ak

High speed rotation

WX IE#RE Absolute position detection

WEEREME  High reliability
HARMZE—- 2 LFRICHETH D TIUEETHEFE WS
D70, FEESIEFICE S L-oT0ET,

Extremely long life and high reliability are assured by the
structure of mechanical parts and automated coil
incorporation.

BEBEBREEHIFIEE (/4 X125 Long-distance transmission
Robustness against noise enables long-distance
transmission

WO\ N E#AANFIBE  Capable of compact incorporation
YL a4 TaFHTEZ 128D, AR hEIEFIC
L TBHZENTE, 2237 MRENIIRE T,

The use of built-in types of Smartsyn minimizes housings
of motors. Best suited for compact design

BO—3Xb  Low cost

JC C (J

#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 _ ro o o o
Sl A +20°%+10 +10°Nom +5°Nom O°REF +8°Nom 5°+10 0°+=10
Iﬁgjufi/nlw:p_ei;ri:e ZRro 1200Q+20% | 140Q+20% | 160QNom | 70+j100QNom | 90+j180QNom [100+j1400£15%| 150QREF
i 4»5—931 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 R o
Operating temperature range 55C~+155C
i S £ |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
Hjﬁg'fj(ﬂjj];Eﬁﬁit) 97 Tese KEmm-cosG] —Q’f7° [Es1-ss= K Er1-r2:cos6 +7'f7° Est.s3= K Eri-r2:cos@
OUtDUt equation type Evs= KEairesing type Es2-s4=—K ERr1-r2°sinf type Es2.sa= K Eri-r2:sin 6

3 Jumyms

¥ Nom : 3FFE Nominal value
REF : &2Z{& Reference value



CAVIAE

SIZE 06 TS2603N21E64

L=500 Mim

SIZE 08 TS2605N1E64

AWG 28 L=350 Min
" AWG 28
HMTG.DIM. 0= il 6.4) Uiesf
1 ' T
* % 9 =1 HEENIIIE
1.6 1.4+ 2(ﬁlu£7 +92
17102 18l02
SIZE 10 TS2610N171E64 SIZE 15 TS2620N21E11
L=300 Min
L=300 Nom

¥MTG.DIM. 2.5%0% m AWG 28

¥MTG. DIM. 002

mm

Jir 1l « . . J101] «
5 Gg 1. | g 25 2 go [TH] g
P IES © Q Q 0
i Elk g°l< || [ 8

z BUEEEME 1=

ZERO POSITION (REF) 2.4 ||| 2
25%1 || 25 63
22 -0.2
SIZE 15 TS2620N271E14 SIZE 21 TS2640N321E64
L=400 Min ¥MTG. DIM. 1.1*02° L=400 Min

FUE (ZEME)
ZERO POSITION (REF)

0 x é g
=| 3| . 2 2| 8| 7| 5| 258> — <
3 g = 2 i I R = s B
Sl @l % g9l g IR
© H 3 S| 8| = Q o
3 = = g
3 M 25 ;
ENE(SEME) o4 _
ZERO POSITION (REF) = 2
2453,
1'5+815
27.1%8,
L=400 Min
Y %MTG, DIM, 5202 Y AWG 26
a (C0.5) ¥ —
ol & €051 (C0.5)
- 3w s | R
s &l =
[e0]
89}
:
(€05, |
HEESOT 34 SIS »
Last 3 figures of S/N 30 ~HEmm

Dimension : mm

¥MTG.DIM(Mounting Dimension)s —X&O—4 DS FIE A
MTG.DIM (Mounting dimension) : Gap between a case and a rotor

Lamggaug,
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,\ﬁ/ﬁg TS2611N11E90 TS2623N11E90 TS2622N41E90
A 1X-BRX
unction
ksl a—z
Primary Rotor
ANRE AC 7Vrms 4kHz
put voltage
EEH(K] +10%
Transformation ratio [K] 0.5£10% 05 —5%
B (1) +0.5° Max +10' Max
Electric error (Accuracy) - -
REERE
- di] voltage 30 mVrms Max 20 mVrms Max 30 mVrms Max
(E ke o o
Phase shift +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
A EEE o o L
M omerating spesd 6,000min " {rpm} 3,000min " {rpm} 6,000min”" {rpm}
BFEERH —301C~+100C —10C~+80T —301C~+100T
perating temperature range
= E AC500Vrms 145
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
HAz1T (HAHEEHER) E s1-s3 = KE ri-r2 COSO

Output equation

E s2—s4 = KE r1-R2 SINGO

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

5 umyme



TS2611N11E90(S10)

BRI 2REDIGE L FIRL T,
In case where the connector is not required, remove it and then use its lead wires.
WEABEFRDXI2
Applicable connector
Vryh3al278SHF-001GI-0.8BS
TSN\ SMP-07V-BC
Socket contacts : SHF-001GI-0.8BS
Plug housing : SMP-07V-BC

AARE BT EEST) AR AEHER
(205) [ [RYIA ImE 378 (7.5) Connector
|‘—’| Resolver side connector M
E>3>447MBYM-001GW-0.6A WHENo, |U—FigE | HR
LT 87N T27:SMR-07V-B P~ Comecor Pin No. | ~Lead Color | Diserinintion
Pin contacts : BYM-001GW-0.6A o
.  Receptacle housing : SMR-07V-B = 1 ## GRN R2
U_I\{%ﬁ?l_; EZJKE%%%&%(JST) ;j;‘"y7_-,r‘/7" Y 2 E WHT R1
4X¢p4.5 5 Potti o
Divided equally oting :‘j_ 3 % BLU S4
15=0s 35Max sle 4 # YEL S2
g 15 3 3|8
o8 : H =9 5 ZBK| s3
£
[T} 6 F= RED S1
|® Q?< Lnl © < ‘1—9 N 7 _ —
o o8
| Lo :
w © o 2
\ & & © =z
TS2623N11E90(S15) (r—7 V(L EY)
(Cable strengthened)
Divided eg%t;?lly 28 72 J—FiE&E5]
Xp4. R
95+ /PCD 50%: 9. 314 $41R Lead wire's color
| i /S0t Wl IR
i 7o) Discrimination Lead Color
£ & o o . B WHT (R1)
] 2 8|38l =11 I R1-R2 Z BLK (R2)
2=
° S1.53 7= RED (S1)
i . £ BLK (S3)
BXVAZANEX G-IV r—TIL ES $2.54 | #®GRN (S2) |
Twisted pair wire with shield. -~ 8 £ BLK (S4)
(UL2464 AWG25%3P) .o Q
—a4
%o}
Im :v:ﬂ
TS2622N41E90(S21)
L=200Min U—RixEs5!
UL3265 AWG24 5 Lead wire's color
SR Y—K{RHEF 2~ = U—RigE | B
Binding band 20 50 H— Lead Color | Discrimination
& 3XM4 FE8F Q
u Divided equally A sealll 2 #& GRN R2
s, B
_| 8T8 # YEL S2
§ = (5T 2 BLK s3
B 7 RED S1
M RS RN
o
zZ

STiE T mm

Dimension : mm

Jmygaue 6



2 TS2641N11E64
odel
A 1X-BRX
unction
F5h ARl 0—%
Primary R1-R2 (Rotor)
ANEE
input voltage AC7Vrms 10kHz
Zz E Ok IK]
Transformation ratio [K] 0.5£5%
BREE (AR +10'Max
Electrical error (Accuracy) -
HREEE
Residual voltage 20mVrms Max
fItBgh —5°
Phase shift S5"Nom
ANBf 50mA Max
Input current
ABILE—FL X _
Input impedance Zro 1900
5 R Zso 3000
Output impedance Zss 2700
FramEEE .
Max operating speed 5'000m|n {rpm}
%M’E}Er%%ﬁ —10C~+100C
perating temperature range
M EE AC500Vrms  1min (%)
Dielectric strength 500V AC rms for one minute
MR AL .
Insulation resistance 100MQMin
BHE
Mess 0.3kg Nom
HHEA7 (HABEHRERR) TEAT B KEmmwoosd
Output equation type Es2s4s= K Ert-R2:sin 6
tES NARMZIEDRUME-5 2@ fE
Accessory M3 Hexagon socket set screw X 2 pieses
¥ Nom : 22%ME Nominal value
oA
JU 0
556 E)J—i;l'r%(:ewgi]on :mm
44.5
¢ 7605 4 425
SPRING PLATE
34.5
2-M34£90° 1. 05
S e
o alle
38 %:‘ 1 1sglglg
4 o s e o &
=4l Z 3
i T R1.75 -5
u I /
° o|e]
. - § A\
o 41
] 035 b =2

Lamagaus,

(8)

R/NF SR
DETAIL OF SPRING PLATE




RESOLVER-TO-DIGITAL CONVERTER IC

Smart Coder”

AUG6802N1

B, FURIL - b Ty v ) M R
10/12¥ 9 LN/ FURILEEHIC
High-speed, Digital-Tracking, Complete Angle
Detector 10/12-Bit Resolver-to-Digital
Converter IC

SmartCoder® (x~v—ta—%) &, LYIWESET VR Smartcoder® is an IC to convert analog output signals of
FEHE F SR FICE R T AL VI T UL EHRIC TS, resolver into digital absolute position (analog) signals. It is
Wtk Smartsyn® (A~ — oY) BEDL VI EH AL widely used for angle detection, in combination with our
bHET, gk b - TIEEWEZ DB, I ESE T, resolver, Smartsyn®. The applications are Robot, Machine
IEIAW S TOMEMPICTHINNZZZENTEE T, Tool, Car and Aircraft.

IEWEMEREEE: —40C~+125C
I'J"Jbsl{ijJ 038
(BEEHEM : 240,000min-"/10bit5}AREE) -ﬂ i ety KELC
BEDC+5VE—EIF
(LYY FR{ES IR : 10,20kHz)
W/METEE 10X10mm
(B~ (EvF) 0.65mm, 52E>TQFP, E£0.3g)
HECZH (RE&RE) BN
WL AR EOEREE
SNV S INGUIV INZR+ D YTV > B—T 1 —2R
W3R DR IRELTE : 10X (312bit
BUVWHOBHZEREEE: X1, 2, 3, 4
W70y YAH (20MHz)
P HEBCLKA D, KBRIRF 73y 7 HIRF (RIRFIEE)
(1) Vehicle-mount quality
+ Quality level : Transportation equipment involved with safety
- Operating temperature range : -40°C~+125C
(2) High accuracy
(3) Simple to use
- Real time output (High tracking rate : 240,000 min" for 10 bit resolution)
- Single power supply of DC5V (Integrated oscillator for exciting resolver : 10/20 kHz)
- Small size and light weight (10 X10mm, Pin interval : 0.65mm, 52pins TQFP, Mass. 0.3gram)
+ Built-in test (Abnormality detection) function
+ Pulse / Parallel / Bus serial output (Selectable)
- Resolution of 10/12 bit (Selectable)
+ Capable to set the number of poles for UVW (Selectable from X1, 2, 3, 4)
+ Clock input (20MHz) : External CLK input / Crystal resonator / Ceramic resonator (Selectable)

—1.20 Max

Jumygaug, 8



t i & INAF)=T—RINFLIL10/12bit/ SR /NF T, EGRIE
Output form Binary code parallel 10/12 bit bus compatible, positive logic

2 - fE 1,024(21) 4,096(27)

e Trackingigte (MAX Angulsgil: velocity) s B3 240,000min~ 60,000min™"

Be B 0 BT B +21.SB +41SB

DT S BB e ) 1ms TYP (ACMD="H") 2.5ms TYP(ACMD="H")

Rpetépong(As %téu%gpggs?diﬁnpgeﬁr%% ai;?e) +0.2°MAX/10,000min™! +0.4°MAX/10,000min""

2wl BB A A S B 256C/T 1,024C/T

i = i DC 5V+5% 45mA MAX(30mA TYP)

= S & —40°C~+125°C

5 STirage temperata%e B —65°C~+150°C

a Humidity = 90%RH MAX

. Mass & 1g MAX

XESADBREETHD. BHADEBREEE. Smartsyn® (AX—hYY) OMEATE >TRELET,
% This tracking rate represents electrical angle. This tracking rate should be divided by number of pole pairs of Smartsyn® to show tracking rate of mechanical
angle.

U ONail DIO Qlagl'd
Smartcoder (AU6802N1)
: ST —]>DATA SUTILHH
| I COS ROMK———— 1] S <_'_SCK SERIAL OUTPUT
1 1 ggltﬁlvl%%’ sinB-cose-f(t) .
2_|_ it MULT. H
siné f(t)[24 f D/A3>/N—% . |
— D/A CONV. )r_ﬁglhﬂl:& i 12 bits | o NZLIV] v YSLILHA
AR | 1R = poea == PAR. PARALLEL OUTPUT
PHA.CONT, COMP. ™SR E (10/12 bits)
cosd - fm[81—;—+ 10bitFREE SYN.RECT. !
ss— LORLMILT Y le=sino-e1-ft) |
' D/A %ONV cosf-cosep-f(t) g i
O ' VAV S
| SIN ROM e T 6§7=|=>PULSE OUTPUT
: GENLOG| 1 ABZUVW.ULVIWI
BHIES AT | - BHESE (10/12 bi
EXCITE SIGNAL INPUT | R AR () — | ?E%%Lﬁ% (() l\(l)SETblt)
—~ISYN.PHA.DET BCoH :
o R1E—|—EM g (BEHRH) | UV, WIBHERTE (X1,2,3,4)
R2E— 1~ WIRE BK.DET. SELF DIAG. . lé% W settlrlﬁ NUMB:II'E_}F; OF POLE
. (ERR DETE S 25 Ll SEL DIAGHO, QUTAUT
BRERAESEL | SVS.CONT.
CLK (20MHz)
EXCITE SOURCE OUTPUT » == AHAHIEES
EXT.SIG.GEN. | ngggg”'[ﬁl?u%%SIGNAL
. 1 |SYSTEM CONTROL SIGNAL

9 Jumyme



1 R1E A/l WA AT 27 DO D/O(BUS) PRTY . $12
2 R2E Al (EE AT 28 D1 D/0(BUS) ERRHLD /11
3 vee — A DTRR 29 D2 D/0(BUS) ERR¢10

4 SINMNT A/O SINE=Z- 30 D3 D/O(BUS) W1/ ¢9

5 s4 Al SINAZ 31 D4 D/O(BUS) V198

6 s2 A/l (= AT 32 D5 D/0(BUS) U1/ e7

7 | aewo - 77 E7GND 33 | DeND - Bt onb
8 St A/l COSAN 34 D6 D/0(BUS) Wi~ 06

9 s3 A/l (8 AT) 35 D7 D/0(BUS) Bk

10 | COSMNT A/O CosE=s-— 36 D8 D/O(BUS) ViR od

1 vee - o LB 37 D9 D/O(BUS) ZZ*CEh//q?SS

12 RSO A/O JHBESE 38 D10 D/0(BUS) Be?

13 com A/O OB 39 D11 D/0(BUS) i

14 | AGND - FATAL 40 | DGND - DAL anD
15 MDSEL D/l AREEER 41 csB D/l EAEA
16 ACMD D/l AC(;JIEFA%EE— CorRoL 42 RDB o READ

17 XSEL1 D/I UVWHRERIR 43 INHB(RD) /I TREES

18 XSEL2 D/l UVWARZGEIR 44 PRTY D/0(BUS) fEn

19 OUTMD D/l AR 45 ERRHLD D/O I (RE5)
20 SCSB D/I ZyTvess 46 ERRSTB D/l i ot Ayl
21 DATA D/0(BUS) Ry 47 FSEL D/ FREQ AN e
22 SCK D/I :ggﬁ,{f gf'oé'i 48 FSEL2 b/l FHEQ%&%%&%@LECT
23 vDD — D|g_|?/;f)sb(%;§cE 49 VDD - DI(?‘F/,;,;L?)S[:C’J%ECE
24 XTAL - S ¥ 50 TEST1 D/l A rone
25 CLKIN b/l EXT%EEIL\IIZELLgLKAI?\IJPUT 51 TEST2 o/ Tié(Tl\&O_DI\:.%E
26 D GND — ZZ2LGND 52 A GND — AR

CE) *A/I 7FOTAN *A/0 7FOTHH *D/I TIFILAS *D/0 TIF)LHT
Note :*A/I ANALOG INPUT. #A/0 ANALOG OUTPUT. *D/I DIGITAL INPUT. D/O DIGITAL OUTPUT.

Zamygawe, 10



@M% Mounting method

EJLR 23247 Built-in type

- Smartsyn® Wiy 282130 — 2 @b & 27 — 2 FROA A S RETHRF T TLZ2 v (TR HHSR)
WG 72358, Bt IZNEFHADTIERS 20,

In case of mounting to Smartsyn, the rotor iron cores and stator iron cores are need to mounting on face to face.
If mounting condition is incorrect, resolver is not work correctly.

BUAFT (X PU18A-SS)
Attaching plate (Model : PU18A-SS) O—%k5>X
E1EE Roter transformer
Spring washer
ITESIGRILE A— &8k
Screw or bolt Rotor iron cores
7 Smartsyn

NT)T

Bearing

E—2#

Motor shaft\

NN

HIN—

.~ Cover

FUEIFARILL 2T =&k I N
'Screw or bolt Stator iron cores 27 —ghIeR

‘ Stator transformer
I I | I$REE w
H H ‘ MH | » j Spring washer .

FES

Plain washer

XU ESBEER L TICHRRIEEER (Hl:0y 24648, XU—KF1373B)
DHTEBETIHEOHET & R VFEEBRIEHBTIHEbHIET,
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.

NN

2w IRRAT Shaft type
< LYIILSOEHT OBRIZIE, LN —2OHUTA v a =5 E BT R RO I E 2 A &8, LYIILSHHT 7 52 DI
HHEIVRIZAVERHTI B Z ETHEHENTEZ 4, LNl BRI F IO e oiid o 7 ) V7 & LTHTWE T,

Fitting diameter of resolver flange is to be put on mating plate hole, and screws are to be tightened through the flange
screw holes. Coupling to be used to connect resolver and mating shaft.

T VAR BEEAK
Flange type Direct type
I$hES
Spring washer IThEES
FUEIERILE Spring washer
|Z: Screw or Bolt ITELIGRILE

HyT)g
Coupling \‘

Screw or Bolt
HyTIT
Coupling \
; WO ; 00 L
HEFARI%h H H 7] HEFAIEh H H

Mating shaft Mating shaft
L%: Smartsyn

7
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thZedl 447" Hollow Shaft type

- gl A 4 T, UYL SO 2l & BUSHS R R O fl A 1D % D A IO TEE L B S 3 AT A RO B 2 N E e U
T KA T VUM DOBEREIGHIEF RO T A, oy idmlizibo L 50 9,
Potor of hollow shaft resolver is to bve fixed to mating shaft with screw, and stator is to be fixed to mating plate. Mass

of this type of resolver is supported by matinh 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

Q@EFF5E Mounting accuracy

EJLR 2247 Built-in type

YLt v a4 T THUREEA S 7 5384, Smartsyn®™(L V) O OWEER TR TE LW ENH D X T,

To maximize the performance of Smartsyn, take care to achieve the following accuracies in mounting Smartsyn.
- iR T — 2 ORI $0.05mmEL T (0851 TId ¢ 0.03mmbL )

Axial runout: Runout of the motor shaft must be ¢ 0.05mm or less. (Size 08: ¢ 0.03mm or less)
- [EE - & — 2035 Smartsyn® 7 — 2 U O EE 1% ¢ 0.05mmBL T (08Z4Cid ¢ 0.03mmbBL )

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

(Size 08: $0.03mm or less)

- EAE B 295 Smartsyn® — 2 BUHE O R & 120.05mm AT (087 Ci%0.03mmEL )

Perpendicularity : The perpendicularity of the case mounting support surface of Smartsyn to the motor shaft must be

0.05mm or less. (Size 08: 0.03mm or less)

- WA AFFARBE 27 — 2L a— 2O EIZ0.25mmPL T
Axial travel: The relative dislocation in the axial direction between the rotor and stator of Smartsyn must be within

+0.25mm.

2 A 73T — 2 LN A RES S o 7 YO ORBHICZ KD AL, BOTARFA BB RO EMENEDDE§H LA &

A T LR A HOE T T 220,

However acceptable perpendicularity and axial direction play depend on coupling that customer uses in case of shaft
type resolver, requirement of built in type (hollw shaft type) is to be taken as reference.

Jamugaug, 12



@~ — AR D AJVE . T T,
EARE BB AJTERE. RTINS ALRRDE X
R (Z b, RS AHIA E— 2 V2 AT E)
PHONENZERHDET,

B ) 2K TP AT 57201213,
ANBRE - IR ED£20%
AJIEBR - D 5%
EHREUTTHH T X0,
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.

@IS KEL/AREDBZEE . BELWER IR R OIGA
VAT DRI — LR CRIRR A2 L HAR L L T2
0,

F2 IAZERIIFE RIS TUEIG AR EH TV 72T
ZFBEINIL TR,

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.

@A~ —1 VD)~ Hd BN R > — LR E) SR S

LTLEZEN A7 =M VDI BRI/ A XA 3D, PR A 7
S REMERHDE T,
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.

VAAMTER—IVRER  BEH
Example of a twisted/shielded cable configuration

i

Insulator

Sheath

13 emyaus

@R i Smartsyn® #o IS h Elx khs s

BEGAITARRREN I LE T O T Smartsyn® #E0 s+
BERIE B HT 7 this KOEUREE & Sz E0,

Mount Smartsyn as described in the “Mounting method
and accuracy” on page 2 so that communication errors
may not take place.

@ 2% & ISP B A fedi L 7= B3, 2D )

BEDBAPHLRD, e A ETOT, MO 2181E
[RIC B TR 7z&0,

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.

@A~ — VD)= A VAT DR — LR CIEE 5

Bt o RN OPRE R 1 (AN —Fy/ Sv 7 4) L7 —b
PYOWTAVE—=E Y 2L &S THIREEC T T B IE DR
IRAMERL720, HBNIIEE R EAKENIGAITIIM I EE
DIRIEAIRD U720 FBZENHDE T FHER L — RO
MR RECKSTEMNLET O T, HHGHTHAL T AV -t
YOATTBIEAIREE 72D R/DEBRAEED A TIFROF|F
(FAV) #EBLTHDEBREDHREHETIZEN,

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.



@458 /) 5 /MR A SmAarEsyN O E<IC(FTE T 25613,
SmartsYN" ORI B A 54 B AR T LB
79,

In case a strong magnetic field surrounds Smartsyn, it
may not work properly with its magnetic flux affected.

@ Smartsyn® |8 E 5.2 W KOIZEEL T2 30 FFIC
T—ZD I INZF X5 DTN LN TR LR, gk (b
1) DR KERDET,

The Smartsyn coil is exposed, please be careful not to
damage the coil. Cause of failure (disconnection).

@ KA 100% 2 E S S R CL RIS 45 &4
BEHILET O T PR RHEREDOMET A s BEDLET,
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.

Junyawg, 14
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T395-0063 REFEMAMTUEEN THIE1S TEL(0265)56-5424

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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FAX(0568)35-3534
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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

SALES OFFICE :

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

@1 2—Fybhk—L~—T  http://www.tamagawa-seiki.co.jp
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RENBZEAWANLET,

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.

FHZOJICRBORBISHES) X MEEICIRZLTT.

BEH2OJTOBHEVEbEIITREABEVLET,
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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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