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Rotation angle sensor with excellent environmental resistance
performance Brushless resolver
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TAMAGAWA SEIKI CO., LTD.
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Smartsyn

Brushless resolver is highly reliable
rotary measurement sensor.

MIRIZHEEICBNcQEAE T Y
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Wide Temperature
Range
LSRR

[Temperature Range -55~+155C (3)]
o High Temperature Resistance
Can be used in high temperature
environment such as welding robots and
injection molding machines.
e Low Temperature Resistance
Available in aircrafts and space
environments.
#%Built-in type only
[{EF;REEER -55~+1557C ()]
@ SEMIL
BEORY b STHEER EERR
R CHEMADTRE
ORI
fnZetE. FHRECHMMOIEE
¥ BIL A VIATFDBES

Vibration & Shock
Resistance
THIRED - M

Superior environment resistance
e Vibration:

196m/s(20G} at 10 ~ 500Hz,

for 2 hours to each of three axes.
e Shock:

981m/s2 {100G} for 6ms, 3 times

to each of 6 axes, 18 times in total

HEEREH TRV e IRE). ERRITIEL
@ RSN

[196 m /s?{20G} 10~500 Hz 34 &2h ]
@ TiEE

[981 m/s? { 100G } 6ms 6& 3@ 5t18E ]

Smart COder AUG6805 Series

Smart Coder is a resolver/digital conversion IC used in

combination with SMAartsyn.

Digital tracking method proven in EV/HEV is adopted, and real
time absolute value angle conversion is possible.

Small & Light Weight /\&!, &=

High
Reliability
B SRR

Does not use electrical parts, optical parts.
Maintenance-free for its brush-less feature.

BEFE. AFWROBL, FISILR
DIEDAXYTFIATYU—

SmartCoder 1&. Smartsyn &sExE&hETERT 3. LY

WIN/FIIINERICTT, EV. HEVCEREDH S, TIIIL b

t‘\g-o
Resolution % fiFgE

SyFVITARNERAL. UPILIA LR ENEREZIENTIRE

Function # §&E

10mm
—
Approximately!
%
size down
# 50%
YA XL

Conventional product (AU6802N1)
ek (AUBBO2NT)

7mm

AUG6805

4,096 ( 12bit)

Satisfying fail check Functions
1. Abnormality detection
2. Built - in Self Test

TTAIVF T v IHEE
1. EERHEEE
2. BCHiRREEE
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i Long -
H:!g:t:lgg:d distance
Transmission

Srré(all Fail Check
Light Weight Functions

Allowable rotational speed
for built-in type is
6,000~40,000min.

Resistant to noise and long
distance transmission is
possible.

Smartcoder built-in function

+ Abnormality detect
function
(Signal, Disconnection,
Conversion, High
temperature)

* Built-in self-test function

e Smartsyn :

Built-in type can minimize
the built-in dimension.
[ Size p15mm~]

e Smartcoder -
Approximately 50% size
down compared to
conventional model.
Built-in excitation

EIL b VI 4 T DHFBEOERH AR (TEW s, RIBRHTE
[¥. 6,000~40,000min-'A"a] HIJEE

e
BEo

System configuration

amplifier.

@ XX—hy: AX—hI—S1BEHEE
EIL N VT A FIFHIHA - BRI EE
HTEDEMR LD TIEE (1E5. MR, T, S8)
[ & 15mmb A X~] - BC2HERE

@ AY¥—hI1—%":

TERLAS0BICH A T DY
7 > THE
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Output signals (analog signals) from SMArtsYn are

converted to digital angle data by using Smart Coder

(Resolver / Digital Converter).

% Smart Coder can't support SMArtsyn other than
10kHz excitation frequency.

Hyyy

SmartCoder ¢/
Conversion "

TSV UVALYVILNEG. DEEAEZERESZERT 2AEL

VYT,

Smartsyn »SniES (ZFO71ES) (. Smart Coder

(LYIVIN/FII)EHER) ZED. TIFILDARET—IIC

BRI NTHAUET,

EIEEEEE 10kHz Lsto> SmArksyn ic>\id.
Smart Coder [F3EinE R E T,

| Digital
Signal



Features i=si

Robots and various devices used in severe environments are
becoming more automated and unmanned.

Smartsyn application is expanding as an angle sensor for
rotating bodies such as servo motors for its vibration resistance,
impact resistance, and a wide range of operating temperature
range features.

)

Rotary sensor for joint drive motor of welding robot
BEONRY FORERSE—-IHAEEEYY

Welding robots are installed in harsh environments such as dust
(welding fumes), high temperature, noise due to discharge, etc.
However, the resolver is a sensor that is resistant to such
conditions.

BEORY NE BUA (BiEa—L) H'H2. & KEICK
B /A AN FEETDREBRUVVREBICEBSINE TN LYILN
[FZDELSBEEISTHEVEV T T,

)

I Nut runner (nut automatic fastening machine)
FyhSUF (v hBEER)

For nut runners using servomotors, tightening torque can be
homogenized. The resolver has a lineup from $15 mm and will
also contribute to miniaturization of the device.
Y—RE—9IZFERAITZFT Y SV T} HERRDHF LT
HERET T, LYILNIE. 915mmH 5S4 FvTFhinh, EBE
DINEUEICHEBMULE T,

REBOBULWGATERSNZORY b SBERBEFITEIE
k. |ALDED . SMArESYN (SRS, TEZR. LERER
BEHEEZRRETDED, Y- RE—IREQEKHFDAEEY
HEUTHEMEARLTVE D,

& e

$i) )

SHEREHOE—IOEEY Y

Injection molding machines are expected to improve responsive-
ness and stability by using servo motors for opening and closing
molds, mold clamping, injection and plasticization mechanisms.
However, due to the high temperature and vibration of the
equipment, resolvers are best for angle sensors rather than
optical sensors.

Y—RE—9IZEATDIET, WSt REEE EARIADE
9, e KBEEET. RN H3ch. BEEYDCEIEFEE
VY TRIBLLYILNDRETT,

I Motor rotation sensor of injection molding machine

Rotation sensor for feed and take-up of weaving machine
EEoEVHL, EMYADEEEYY

For weaving machines, resolvers can be used as rotation
sensors for the feed motor and take-up motor. It can follow high
speed rotation, it is strong against vibrations and dust, and it is a
maintenance free sensor for its brushless feature.

BHETE EVHBULE—S. BRWE—5DOE Y FELTLY
IWNZERATEET, SREEICERTEE. IR PRICHEL.
Fle. TSV VADIEDAYTFIRATU—DEI YT,



Lineup s<vrvz

Size Y42

Built-in Type
EWtLYI4F

»P7.8

Max operating speed[min™{rpm}]
STEOEREN

30,000 40,000

10,000 10,000

10,000

6,000

Shaft Type
YA

o g

» P9 10

Max operating speed[min™{rpm}]
FFEEERE

6,000 3,000

6,000

Hollow snaft Type
hZEE S 1

4 Q: R

» P11

Max operating speed[min’{rpm}]
FFECEH

5,000

Resolver - to - Digital Converter IC
“SmartCoder”
LYILIN/FIIIVERIC

Resolution 12bit

DL
Tracking rate  240,000min™(rpm)
EIBRE

»P12~14

About multipolarization

The standard lineup of SMArESYN is a multiplication
factor of angel 1X type which one electrical cycle is a

mechanical one rotation, but it is also possible to

produce a high precision type by increasing multiplication
factor of angle. Please contact us for details and other

inquiries for 2X or more.

SE{ERGICDONT

Multipolarization availability list ZAT{EXIETTEE —ESFR

Number of multiple

Electrical error

sl

IS5y LYILN SMArksYN o@Es v+ v 7 id. BRI Y
AU AR B S R RS R IXIA T T, fSmEElc Y
L U BRE I« TORUETREC T, BfEAm2XIU LDHESsE
IEDW Tl BRISEEVET,.

HERE (XE) EXREE o) B %% 9
1X +10'~%30' { ® ® ® ® ®
2X +7'~%10' - ° ° ° ° -
3X +5'~£10 - - - ° ° -
4x +4'~+5' - ° - ° ° [
5X +3.5'~+4' (187'~188) - - - 'Y ° -




Principle = =

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 right page 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.

Elg.1 erlng Diagram R?%_:Wé\;te ¥
Rl ASE o /
ER1-R2 %Hg )
R2 ,l
Yellow/White /
(#/8)

Exciting Winding (Rotor)
Al (B—%)

Smartssn (LYILY) DREBEFEEREFEAERD
TIH, HOHO—FERT—IICHHINTVBDETS
HNREIGO>TVET,

P RIERZITREBE CHT T 5 &, BHRIERICR
DEANBENFLEINET,
COHABEREFOEAICI>TEILT DD, ZDEE
ZERINBDEICKIBEZBIENTEET,

AR T-R248(CEEEw+=ESinwtZENII T 2T &ICK
W, HAfAIS1-S348, S2-S44BICZENZENEEAEOICIHUT:
Cos SinDIESHFSNK T, (HM2.HI3SHR)
(CDLSBEBVWADLYILNE BRXI A TERVF
ED),

HARIS1-S348. S2-SABTHESNBESEFER—-JD
HTRENE T INZHHNEBEEHREREFVET .
HABEFERCFEEDEVICKIDOEQD 2D
A THHBIET,

Fle. O—FICIES (BE) ZEI B, @EEhSY
AZRAVTVWET,

ZD&KS(C SMArtsYNEEEAICHUIEBEZE SN
REEE. O—INDIESHEDHDOERNSVZ
[CROTIBREINTLET,

Red
(7%)
S1

ES1-S3

- S3
Black
ES2-s4 (=)
S2 S4
Yellow Blue
() ()

Output Winding (stator)
HAEN(ZXT7—%)

B Multiplication factor of angle is the ratio of electrical angle to
mechanical angle.

- Fig.4 shows the case for [1X] .
1 rotation signal will be outputted when the resolver shaft
rotates 1 time.

- Fig.5 shows the case for [4X] .
4 rotation signal will be outputted when resolver shaft rotates
1 time.

BEEALLE BHAICHT 2EIADLETT,
HARLYIL QA OE U1 DES DEHIES
PHBHEZELITXIEVLWVET,
BSELYILNOEA 1 BELIRIC4OEDS DEIES
HH2BEZELAXIEVLVET,



Output voltage equation
HAZEEHFER
(MOutput signal (+ type) HFES (+914 )
Esiss3=K Erize * COSHO
Eszsa=K Erixe * SiNO

Fig.2 Characteristics of excitation/output voltage (In case of +type)
B2 R HAEERSE (9 1 T DIBE)

@Output signal (-type) HHES (—941 )
Esis3=K Erize * cOSO
Eszsa=—K Erigo * SiNO

Fig.3 Characteristics of excitation/output voltage (In case of -type)
B3 bt HAOEERE (-9 1 TOHBSE)

‘.}I %;%tj%g?ivoltage | ‘.}I AN %;%tjég?ivoltage
1 ER1-R2 1 ER1-R2
) ) \/ ) I I\l T \/
3 3
S R =1 outout volt S o AR 1 output volt
iy L WY | > 14 ) ) Vi YINTA: iy L WY | 14 ) ) Vi
E AR R A e T e o B B ARG AT R A e e e
o H A E AR TR0 7 2 TR A Y Est-s3 o H EAE AR VR T B aa A Y Est-s3
Ew / L 158 LYY, EW / L 158 VY
g N AT - N g Al Iy = N -
aRY |“ \ i HA Ly ‘| "l A ES2-s4 SRY |“ \ i HA Y ‘| "l JFEN ES2-s4
0 90 180 270 360 0 90 180 270 360
Shaft angle Shaft angle
E#ERAO[°] E#ERAO[°]
®Output signal (1X-BRX) HFIES (1X—BRX) @Output signal (4X-BRX) E/IES (4X—BRX)
Esiss=K Erize » COSO Esiss=K Erire © cOS46
Es;sa=K Erize * SiNO Es;sa=K Erize * SiN46
Fig.4 1X output voltage change Fig.5 4X output voltage change
E4 1X—BRXDHEAZEEDZEIL E5 A4X-BRXDHEFIEFEDZEAL
LR A A AR, lllJ[H]LHJ[]L Exciting vol AR A RACA AN AVATALWARAWATLA N AWAVAITA NN N Eo_—_—
(RO TR B VT S TG RS TITTCUVA) st ™
(R1-R2) (R1-R2)
3 3
S | | Hllln il g‘“{H\Hﬂ l? fl LILAS AR AT A I i T
o= b i Output voltage 2= Output voltage
gﬁ* ]l AVATRTAVATITA | (ﬁgfg %ﬁ*l TP YIVAY TN HV\\ |(&S711§3§
Sk s ’ Sk A N :
3 g |
0 0
LY | L REENE (s2-54) } \ [ NEN ,,1,, { T (s2sa)
L[] L[] L] L[] [TTT HH‘ 1 LT
0 90 180 270 360 0 90 180 270 360
Shaft angle Shaft angle
E#ERAO[°] E#ERAO[°]

Enin2 * Excitation voltage (Phase R1-R2)
Estsa - Output voltage (Phase S1-S3)
Es2s Qutput voltage (Phase S2-S4)

w =2nf

K :Transformation ratio

f[Hz] : Excitation frequency
t[s]:Time

+60[° ]:Shaft angle (when Rotor is rotating in CCW viewed from mounting end of a resolver case.)

E[V]: Excitation voltage amplitude (VO-P)

Errz : FIBAEBE (R1-R248)
Esiss : I8 (S1-S348)

E[V]: PSS ERIE (Vor)
f[Hz] : BhEE AR %L

Esese - HEBE (S52-S448) t[s]:BRE

w =2nf

K ZEH

+0[° 1:@&EA (LYILNT—ZRHEIrsH#TcO0—9CCW

[EIEH:S))




Smartsyn

Built-in type

EIWVMLYI14T

Specifications {+ #§

Size YA 10 15 21 137

Model #Zz0 TS2603N21E64 | TS2605N1E64 | TS2610N171E64 | TS2620N21E11 | TS2620N271E14 | TS2640N321E64 | TS2660N31E64

Function

" - 1X-BRX

Primary _

B W i R1-R2 (Rotor O—%)

Input voltage AC7Vrms AC7Vrms AC7Vrms AC7Vrms AC10Vrms AC7Vrms AC7Vrms
A Hh B E 10kHz 10kHz 10kHz 10kHz 4.5kHz 10kHz 10kHz

Transformation ratio [K] 1109 459 459 49 109 Lo +100
T E K K] 0.5£10% 0.5+5% 0.5+5% 0.5+5% 0.5:10% 0.5+5% 0.5+10%
Blectical err (Acuaq) | 1 g +10'Max +10'Max +10'Max +10'Max +10'Max +10'Max

EXREMEE)

Residual voltage

= 50mVrms Max | 20mVrms Max | 20mVrms Max | 20mVrms Max | 20mVrms Max | 20mVrms Max —
%k B E K

Phase shift

» +10° ° ° ° o —5°4+10° °+10°
48 & h +20°+£10 +10°Nom +5°Nom O°REF +8°Nom 510 0°x£10

Input impedance

+20% +20% i i i +159
AP VE—5R Zro | 1200%20% 1400+20% 160QNom 70+j100QNom | 90+j180QNom | 100+140Q£15% 150QREF

Zso — — 160QNom | 180+j3000Nom | 220+]350QNom | 140+]2700:+15% —

Output impedance
HHMVE-5I2

Zss | 130Qx20% 120Q£20% 130QNom 175+j2750Nom | 210+j300QNom | 120+]j2400£15% 860QREF

Max operating speed . . . .
%= @& N 30,000min-{rpm} | 40,000min-"{rpm} 10,000min~"{rpm} 6,000min~"{rpm}
Operating temperature range —55~+155C

HEEEER

Dielectric strength | 250 ACms for one minute

H H AN
it = B | A0S i) 500V AC rms for one minute AC500Vrms 1min(53&)

Insulation resistance . ) . .
® B K I 10MQMin 100MQMin 10MQMin 100MQMin
'\%ﬂas‘s g | 0.015kg Nom | 0.03kg Nom | 0.04kg Nom | 0.065kg Max | 0.18kg Max | 0.22kg0.1kg | 1.0kg Max
Output voltage equation +typed 1 —type [Es1753= K Eri2:c0S +type [Eswrsa= K Eri2-c0SH
$h94 7 (EhEEHER) Esw-s3= EEWZ.C'OSQQ g4 Es2s4= K Eri2'sin@ gL Es2s4= K Eri2'sin®
5= K Erigessin

% Nom : Nominal value NFiE
REF : Reference value &#1&



Outline %X

SIZE TS2603N21E64 SIZE TS2605N1E64
L=350 Min
~—~~ AWG 28
(5.4) 6.5)

——
—j—p=
¢ N
S8
r\)C)
®|z

z

Ex
== 1

HMTGDIM. 022 ) [T (6.5) [ o
| ) N\ g o] ‘m
& 3 _ ol g @
5% © g? ' 22 & g
3 5 o ol | = g % 3 a || ®
1 = © < =
tee |14 26+ | |1.57 ¢
17202 HJ‘L*
18i02
sizE Y@ TS2610N171E64 SIZE 18 TS2620N21E11
L=300 Min
/"AWG 28
SMTG. DIM. 0%0%
L=300 Nom
¥MTG.DIM. 2.5%025 m " AWG 28
I
- [11]
Jive 1] « O§ 1] %
= (] T 7 3 =
ol : - g9k :
28 { S g3 115
9% ma- 3 2 ® o H 3
S o =3 5
= =
2.5%01 25 24%% | 11,2
20 Zero position (REF) 16-8>
ENE(SENBE)
SIZE 1]5 TS2620N271E14 SIZE 21] TS2640N321E64
L=400 Min SMTG. DIM. 1.1%0%
m SMTG gu0as m AWG 28 Zero position (REF) L=400 Min
KMTG. DIM. 8 77, = ﬁ BHE BELE) ﬁ AWG 26
[1:1]
g m o o
; o% o = § Og\ °$ F| 25.8*00s % <
d s%;oj‘ 0 =<l g e s
€ n ® olv| Q= =Y
© o © 0| 8w ~
: S I
=] 2 —
g ] B A
Q.ﬂﬁi
Zero position (REF) 16-8»
BB (SEME) 2+91
2.453,
155
27.18,
SIZE &/} TS2660N31E64
L=400 Min
" AWG 26
¥MTG. DIM. 520% ||
(C0.5)
P (c0.5)
8 o
S| g 0
< g° ’g
[o0]
9 P4
0 o
=
~
Last 3 figures of S/N (C0.5)
WEEEO T3 = 5
30

¥MTG.DIM (Mounting dimension) : Gap between a case and a rotor MTG.DIM(Mounting Dimension):sr —2&EO—5 DR (FAIE T E




Smartsyn

Shaft type >
W17 eV

Specifications {+ #§

Size B4R 10 15 929

Model #Zz TS2611N11E90 TS2623N11E90 TS2622N41E90
Function
1 - 1X-BRX
Primary
B W il R1-R2 (Eoiogr)
Input voltage
A H =B RE AC 7Vrms 4kHz
Transformation ratio [K] 100 +15%
Z E M (K] 0.5+10% 05 59
Electrical error (Accuracy) 40 5° (430 +10"
EomE (EE) +0.5°(£30) Max +10' Max
Residual voltage
2 B =B K 30 mVrms Max 20 mVrms Max 30 mVrms Max
Phase shift . .
m @\ ¢ n +25° REF +15° REF
Input impedance
A V-2 Zro 70Q Nom 130Q Nom 750 Nom
Output impedance
WA e Zss 90Q Nom 170Q Nom 165Q Nom
Max operating speed - - -
P T 6,000min™" {rpm} 3,000min™" frpm} 6,000min™" {rpm}
Operating temperature range Can 5 1Ot 8 Can_ o
B R E & H 30~+100C 10~+80C 30~+100C
Dielectric strength AC 500V rms for one minute
it = E AC500Vrms  1min (537)
Insulation resistance . . .
® B B 100MQ Min 1T0MQ Min 100MQ Min
Mass
& = 0.1kg Max 0.7kg Max 0.32kg Nom
Output voltage equation +type [Esm: K Eri-R2+cOSO
Hh94 7 (HhEESER) 94 LEs2sa= KErik2'sin®

B Shaft types with IP65 are also available. Please refer to catalogue No.T12-1691 % Nom : Nominal value 3%5

[El
VY INIATICIIREREIPEEROHDE T, NFOT [RIV3ZVITVATLITI2-1891Z2CELEEW, REF : Reference value £%1&



sIzE 90 TS2611N11E90

M Applicable connector
Socket contacts : SHF-001GI-0.8BS
Plug housing : SMP-07V-BC
WEABEFATIRT2
V/ryhar27KSHF-001GI-0.8BS
7259\ SMP-07V-BC

BARE&E iR F35E (UST)
' Connector
W Resolver side connector
(205) Pin contacts : BYM-001GW-0.6A 9(7-5) ARI IR
‘ ‘ Receptacle housing : SMR-07V-B —_—
WL/ VAEIa%R TS Connector Pin No.| - Lead Color | Discrimination
£>3>87MBYM-001GW-0.6A X JRIFEMNo. [U—PRE R
L . L7 27)VINgS ) SMR-07V-B P
ead protective lube 5k s e 7 517 (JST) - 1 GRN & R2
Binding band  dly —NREF1—T Potting 2 WHT B R1
TR A RyF427 o —
™ = Divided equally £l R 3 BLU &| 54
4x¢p4.5 Z5 . 152° SSMaxty 51g 4 YEL #| S2
PCD 3602 o8 153 2|9 5 BLK 2| S3
N~ ~ <
_ 5 10 6 RED 7R S1
© ~<—>| (]
0 ] Lhe 7 — —_—
0 Oi Cf P
[ee]
O 1TSS & a2
& Q © z

SIZE U5 TS2623N11E90 (Cable strengthened) (4 —7 L& LE)

28 72

Divided equgl ly

£5

AXp45 % 9 3l 4 L
5. /PCD 503 344 Name plate Lead wire's color
| 1R U—RiRER!

‘ ] Discrimination Lead Color
g Gl U—RiRE
S| & WHT B R1)
] 3 8l S| 1 g RIR2 BK 2R2)
MRS 9 5153 RED 75(S1)
BLK E(S3)
— AETEE &
Twisted pair wire with shield. =S
BV ANEIF S =R =TI S
(UL2464 AWG25X3P) IS
45 ¢7.6i0v5
—t
R
s
SIZE 21] TS2622N41E90
o At Lead wire's color
UL3265 AWG24 I
"N © U~ Rl
Binding band Lead protective tube Y Lead ‘Co[or Discrimination
GETR A N J—NREF21—T U—NigE gl
Divided equall 2 % A s GRN 2 R2
ivided equally
3XM4 F8EH 5 ot e WHT B R1
12 BLU & s4
<> LN 3
RoT127 ™\ L VEL = =
- BLK £ S3
RED 7% 51

»10n7 8015
<>

(¢50.5)
$32h7 So2s

10



Smartsyn

Hollow Shaft type

h2EE I 1D

Specifications {+ #§

Size B4R 29

Model #Zz TS2641N11E64
;;nction " 1X-BRX

19
Primary Rotor
B 4 l R1-R2 (|:|— 9)
Input ‘gltag% . AC7Vrms 10kHz
Transformation ratio [K] o
E E M [K] 0-5+5%
Electrical error (Accuracy) 10
EREE(EE) =10 Max
§R§e S'du::,l vol%ge E 20mVrms Max
==

Phase shift .
1 8 ¥ n >MNom
Input current 50mA Max
Input impedance
AE-gvR | 2 1900
Output impedance s 3000
ENMvE-92 Zes 2700
’;‘,gax Sépera@“”g;épeegg 5,000min”" frpml
Operating temperature range 10 .
B fF B = & 6 10~+100¢
Dielectric strength 500V AC rms for one minute
i = E AC500Vrms Tmin (%)
;%sulatgn re;;tanc; 100MOMin
I\Eﬂass = 0.3kg Nom
Output voltage equation +type [Esiss= K Erir2:cosd
HHh94 7 (HHhEEARER) A LEs2sa= KErir2:sinf
Accessory M3 Hexa§|on socket set screw X 2 pieses
= B oo FNAEJUTELIESHRUM3-5 2{EfE

% Nom : Nominal value RFRE

H AV Dimension : mm
Outline %X % mm
$76:0s 44.5
Spring plate 4 42.5
r—_34.5 05
2-M34£90° -
lul.;
~ -~ |II'I|
(|

39
20
¢1 4+80\8
1
é% dN
180~210
|
$20
#50
53

@ 9}@(41+

Detail of spring plate
®) HNZ SHEE

i 035

11



Smart Coder

Resolver-to-Digital Converter IC

LYILIN/FI9IVERIC
AU6805

% The photograph is an image.

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

K{ffE - /B ER12EY MR/D (LYK FIZ)V) ZiE I C

Smart Coder 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 SMArEsYN and

Singlsyn.

Smart Coder (Ax—h3—9) [FLYVILINESETIIIVE
SHBREESCERTZLYIIN FUIIERICTT,
Smartsyn (zv—tvy) . SINGISYN (v )Lyy) e
DULVILNEEFEDE T, BBEZFCHORY b - TIEMR
EBLEVA B CORERECIERAVCREIENTEET,

Features 4§ E

M Adopts R/D conversion based on a proven digital-tracking
system
B Low cost, small size and light weight
M Satisfying fail check functions
(DAbnormality detection
Capable of detecting abnormal resolver signals,
breaking of resolver signals, abnormal R/D conversion
and abnormally high temperature of an IC
(@Built-in self test
Conducts a self-test on R/D conversion and abnormality
detection
M Realization of system/cost reduction based on all-in-one
concepts
(Dintegrated with an excitation ampilifier (Output current:
10mA rms / 20mA rms)
@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 (faw) (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)

BEBEDH DT I bSvFv I ARXOR/DEREIRA
WS -8 -8R E
WO AILF Ty IEREDTTR
OEEHHEE
LYILINESER. LYIV/NESHIR R/DEREE. IC
EEEREDREHTIAE
@BEC22hrkEaE (Built-In Self Test) 158,

R/DZE. ERBHEEZESF v
BA—ILA VD VERICEDL VAT L DA MDD R ZRIR
ORI 7 > TWE (B8R - 10mArms../20mArms.)

QEMEZOv IR

BEE7 FUT—yay(CmUéienTTE

OREES DAERAEAE GragE  £45° LA)

QflfEFEE (few) SR EDE (BEBE7EEEBEFAREKE
R

@UZFZHR—IVICESDFIIILEEEP, LVILNICHT D
R/DDitF [ H OIE

@RUERAEYH INSUIL/ NIV VUTZILD=ETER)

A
o

Specifications {+ ##

Resolution

7 ab 4,096(=2"?)
b2l 315
Tracking rate 240,000rpm éWhen faw is fixed.)
B it & B fewE E )
Conversion accuracy
A E 4158
Max. angular acceleration 3,000,000 rad/sec?(When fBw is automatic adjustment.)
B A I & E (fewE EPEREERT)
Settling time 1. 5ms§When |n%\ut step is 180°, and fsw is automatic adjustment.)
t U YT 9 A LA fewES EDFHEEHS)

Output response

+0.2°/10, OOOrpm

H O mE %
Output form 12b|t binary code Positive logic parallel + A,B,Z + Serial I/F
H A KR 12w 2iEO—R  IFRIE U +AB.Z +JUFIUI/F
Power requirement +5V+1 O%(45mA When the eXC|tat|on amE)lmer is set at 10mA rms.)
EE R (45mA : 77~ 7 10mArms. 52 E b
EXC|tat|on mpower supply Integrated with a constant current control method excitation arrjgllfler( OmA rms. / 20mA rms.)
EEmsliE s 7>~
Outllne in LQFP (7X7) Pin to pin: 0 5mm
N R & 4 EVLQFP(7X7), EVRE:0.5mm

Operatlnﬁztemperature

Jm 2

—40 ~ +125C
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Smart Coder

Outline %X

(1.4)

0.5+0.15

o
1é

0.1z0.1

DETAIL A

Dimension : mm

*1,*2---*Remaining resin is not included.
LOVERINEETE,

BAN=FRN)IZEER,

Remaining tie bar is not included.

7 T mm

VCC VDD
F— O O ——- —
: |
| D11
SINMNT 947 B’
. * COS ROM Bg
6 ] e |
84 AN -oeeeeen )CE D4
S2 AW D( A N FIs b3
S2 | SOl "3 )N—% E5A0IE D1
: 1) PRTY
I Y e W PHACONTL  [comp.| o Jcounter BeE
. AR N <z P 1/0 INHB(RD
COSMNT Q+——— Q L RECT g KiliiTl g EEEZ NTERFACE N Fo
B A
S3 MW Ss('.")-t- | M%LTﬁ% SO J e EZXMDB
s AAN cvenanan ~t ;I;D/A
0 pl C
31 ".W\'mgi.?&gﬂnm a2 N—% izg DPUN'LIZIJDB
i ‘ SIN ROM — # |
VRR Oy SERIAL I/F ::8 SSCS
I ; SINE W o501 'SeaoT T TIT i )77V F 2?;?
R1 GEN. |qos—] | 'SELF D'AG : ERR DETE : SET. REGIS. Eg 36sB
R2 Mﬁ %gé{g EicE T (.BEE'E Self Test) I - ERid ! BELIRE | | - DATA
RGND Q‘...................-E |
—_—— 0_ ......... —_ N — e =Y. - —N—- DN —.. _0 — .0 _0 J
AGND RLV CLKIN BISTVLD ERRSTB ERR ERRHLD DGND TEST1 TEST2



Pin Description AHAHES—E

No. | Symbol Class Remarks NO Symbol Class Remarks
{ESBR E ] ' {ESBR B 8 iE =

1| EXVDB D/ | Btedtsgsoucemode 55| p1q |p/OBUS| — ERRCD3, 91

2| pcmpe | pai | DEjesoermode 56| pio |D/OE@US)  ERRCD2/¢2

3 RLV p/ |Excitation currentselect 57 | pg  |p/o@US|  ERRCD1/¢3

4| vcc — |Analogpowersupply 25|  pg  |D/O(BUS| ~ ERRHLD ¢4

5| SINVNT | A/O SIN monitor 29 D7  |D/O@US) ERR/¢5

6 | COSMNT | A/O COS monitor 30| D6  |D/OBUS) —/ %6

7| AGND — Analog GND 31 Ds  |p/o@us)  Fhase W7

8 53 Al 53 Input 32| D4 |p/opuy| ~Phase Vo8

9 s1 Al 51 Input 33| D3 |p/oeuy| Phase o9

0] 2 Al 52 Input 34| D2 |popuy Phasezsel0

1 s4 Al 54 nput 35| D1 |popuy PhaseBel

12|  RGND _ |GNDixcitation amp.GND 36 | po  |pjous)  Fase @12
13 R2 Ao | EXTRAORPUCR2 37 vDD - S

14| VRR — | Exctationamp.PS 35| |NHBRD) | D/ nhibit.

15 R1 A/O() | Excitation outputRT 39 | ERRHLD | D/O() Error (Hold)

16| BISTVLD | Dy | BiSTexecutioncontol 40 | grpsTR D/I Error reset

17| CLKIN D/ Clock input 41| ERR p/ogy | Eeroutput

1| sor | on | Sastigdde | a4 | pjo |MeseApse ot
9| sscs | on | Sldstgss | 5 | pjo |PeeBpuseoup
20| DATA | D/OBUS) Serial data a4 z p/og) | Phase Z pulse output
21|  SCSB D/I Serial C5B 45|  CsB D/I Chip select

2| wrv ooss| B | ewp | on | Pbsswdon
23| scK D/ Serial clock 47|  TEST1 py | (Testmode setting)
Note : (iE)

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

2. “Class” means as follows:

*A/l: Analog input *A/0: Analog output *A/0 (l): Analog output (1/0 is
switched by control terminal input.) *D/I: Digital input *D/0: Digital
output *D/0 (1): Digital output (Input is added internally.) *D/0 (BUS):
Digital output (3-state output)

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

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

1. “No."l&. 3 F (E>) No.lSxH 15§ %o

2. (551 LITICED,

*A/| 7FOTAH *A/0 TFOTHEA *A/0() 7FOT HAEIEEFAAIC
TAEDT#E)*D/I 7V 2IVAH *D/0 T 2IVEH #D/0(l) 7T 2ILVHAA
ERICTA BRI %D/0O(BUS) FU&ILH H(3-statet 1)

3. No47MNTESTI{EERUN0.48NTEST2E S ERICIHEEMEASLAVME
STHY. EEIE.TEST1EF TV ZILEIR (VDD) & TEST2IEFV&ZILGND

(DGND)&FEHEL TH<,

AHERLEVGE BRI TENENT IV T v TEIETIVEI SN D,

14
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Mounting method and accuracy misizsLomidaE

Mounting method BXfd75i%
M Built-in type
-In case of mounting to Smartsyn, the rotor iron
cores and stator iron cores are need to mounting on
face to face.(The roter transformer and stater
transformer are need to mounting on face to face.)

If mounting condition is incorrect, resolver is not
work correctly.(The roter iron core and stater

WLV 94

c AN— bV VZERUMHTIRICEO-IEHRDERT —F i
DHEEESRET (O—IFSYRERT—IRARSVR
PEETESIREE) BRUMIFTEEL, (TR, BHISER
BICRUMIFEEE. (O—9HLERT—I ARSI
MESSRE) ESHAHASTNFRADTTERLLES
(A

transformer are need to mounting on face to face.)

Attaching plate (Model : PU18A-SS)

AAF M (FL:PU18A-SS)
Spring washer

Roter transformer
A—%2r52X

Motor EhES
Bearing TN Screw or bolt Rotor iron cores
SV FIERIERILN — 2§10
NTV=T o = Smartsuyn -
Motor shaft | W W\ ‘H
E—48H\
A il \ Cover
S HIN—
J N
jﬂlﬁn Screw or bolt
ZV&_H;*M\ Stator iron cores Stator transformer
(i )\\Spring washer |, AT R 25— 5152
A ERES
Plain washer
\4 TES I
*Fixable by anaerobic adhesive only (e.g. Loctite 648, Three Bond 1373B, etc.) 1
without screws and washers. Combined usage of screws and adhesive is also allowable. 4>H<7
T ELEEERE T ICHRRMEEER (F:0y 21648, X1 —KK1373B)
DHTEBTIHELHNET  $/2 2 VBEEBREMETEIHELHIET, a
38p-
N R1
Attaching plate (Model : PU18A-SS) | Optional
AT : PU1BA-SS) BllzE
(o]
MShaft type | E o

- 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.

Flange type
7729HK Spring washer
EhES
Screw or Bolt
FIFERIERIVE

LiEESHE
Smartsyn

« DYILNOBRWDFIFDRRICE. LY ILNT—XDEFIFA
VO—8EMUFIFEFRONREZRESE, LYIL/NEW
FFTSVIBICHBZXINICRIZRI[FFDETEE
NTEFT, LYILNEIE, B S IFEFRI O & DR (E
AVFUITEZNULTITVE D,

Direct type
BEAR
Spring washer
IEES

Screw or Bolt
FTEIERIVE

Coupling
Hy TG

Mating shaft ;

LEESGE:

<Y

Smartsyn




EHollow 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.

Set screw
EHY

Mating shaft
LEES L

WhZEE S 1

- hZEEY S A FIE, LYILNDhZEE & R 4 BFRIDE =
LEHRIZANTEEL. RNRZR A FEFRIOEE
BABELE T RIA T3, LYILNDEEZE {11318
FRIOEH TR R WN\RISEELED EBRI T,

Hollow Shaft of resolver
LY IVINeRZ2 g

Screw or Bolt
FUESIERILN

Spring washer

I$hES

Mounting accuracy BUYIEE

M 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:
0.083mm 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 and holl shaft type
resolver, requirement of built in type is to be taken
as reference.

WLV 94F

EILNA VI T EBYTHEEN S TRIBEE. AXN—hh2 2V (L

VILN) DFEFOMEEN T B ICRIBTERV I ENBIE T,

- RN E—YEHDIRNIE 0.05mmILT (08EE06EIT
[F¢0.03mmLLT)

cBAEHEE-IHICHITEIRAY— MY T —REUTERDE
BE(F 0 0.05mmELT (08E1E06EITld ¢ 0.03mmELT)

CEAE E-YHICHITRIRAY— MY T —REUTERDE
AEF0.05mmIT (0881068 TIF0.03mmELT)

B AAERHE . AT —ILO0—9IDEABBHEF L
0.25mmEF (06Tl +0.2mmELT)

XEIA TRODPZEE I A F(FE—IEELVIVINEEHS Y
TUVTOEREICKY). ERE. BAAFSRHEOEENT
DUFRITH EILNA VI TFERUEEZERICEUALIFT
<fEELY,

16
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Cautions for use @mtoizs

eUse 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.

eln 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.

@AY —h YV EHRDANEE. IR TITERA TV,

TRERBBIANEBE. AR TIEASNZ L MEHROES
BRI (B BRERE AL VY E—T VX (IETNE)
MESNRBVIENHIFET,
BRERE ER) ZE TSR FICTERT BT,

AIEE : IEDE20%

ATIEREL - (AHREDE5%
ZERELTITERATEL,

Q@i ICKER/ A XDEN H D5 BLRUEREHNIRVNSE

(F YA AT DERNY — VIR TEAIR T DT EZRALELT
<FEEL

Fle /A RENHAESICELTUEIBER . EB 7 VI
TREIFBLIICLTLEE L,

Example of a twisted/shielded cable configuration
VA ZNTERY— LR R

Insulator

TS

eSeparate 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.

eln 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.

eMount Smartsyn as described in the “Mounting method

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

eln 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.

Sheath
=2

@AY —hIVDU—RIRH D VIFIERE Y — IV RRIFENFIHRD

SEEUTLKREEV AN — bV DHAEBREIC/ A THEY 4
BEZIRIGSOIREMN B IR T,

OAX—hYVDU—RREY A AT DEXRN Y —IVRIRTIER

I2HE. VI MERBOFEESE (AN —Fv/NV T 1) &
AX—bIYDHIA VE—F VR ECEO>THIFZEE L TH
NEEDIRENMEARLICY., HDVIFFEBFENAEVEFSIC
(FHABEDIRBNRAD U T BDIENBIE T FHETE
[F—ILRROBEPREICI>TEIELE T DT, . SHilCAE
UC AN —b YV DANEREZER S Bl R/DEIROEED
ASIBBDFNG (5 A V) ZZEBELTEDE B RBREDMR=ZHELT
<FEEL

OEEREHMERATY— MY VBOBITET NS IRNA 5D

BERFGESRENRELITDOTAY— b Y VZERURT
DX BRI ES LUBIHBEZSRLIIZE L,

O NRESCICAFEREEZERULICIBEE1F. 240HA

BEENTTFEEGY BREZRESEITOT. HHRID21E(F
BUERERGTERLEE L,



eBecause 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.

eDo not combine a rotor section with a stator section of
Smartsyn of different model numbers. Such
combination cannot satisfy required function and
performance.

eln case a strong magnetic field surrounds Smartsyn, it

may not work properly with its magnetic flux affected.

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

OV —bhrDO—-IAlERT—I & BERERONRT %Z
BE—EEHEARICERTHIET DT, TEBRIZDRFPTT
FERATEV. HERBEROR7 CTERTERVEETE.E
—EBEATO—IRERT—IAZEEETTERATEL,
1B&B. B4 DRBFEADO—IRAERT—IAZBERBE
THAEELVYELTHFL. EXNBREESZ/SNET
N EELREDERENMIRZERELRVSENHBIET,

O HDERBZAN—hrrDO—IAIERT—IAIDHEEET
[FERAUIBWVWT RS HEE. MaEERE CEF B Ao

O NBHBURN R T — b Y Y DL [CHET BBAI. X
Y= MU YOMRICHEESR, BERRESIEITEN G
%?O

OAN— I VICEBZSZAIBVWKLSICERBLTLIET WV FIC
O—9DIAIVICFRXZDIFRVNKSICTEFELIEE W, tHfE
(BifR) DIRAEBFIET,

eln 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.

OEMNEEN 100%(CEVEIRESRME T RIFEIERA I 2 L&
HELF T DT FIKREBEDIREIZHBHLET .
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FAX(0265)56-5426

FAX(03)3738-3134

FAX(048)833-0766

FAX(042)707-8027

FAX(0568)35-3534

FAX(0564)71-2551

FAX(06)6307-3670

FAX(092)437-5533

FAX(0265)56-4108

FAX(0265)56-5427

FAX(0265)56-5427

AR E EEE

FAX(0265)21-1861
FAX(0265)56-5412
FAX(0265)56-4108
FAX(0265)34-7812
FAX(0178)21-2615
FAX(0178)38-5583
FAX(0178)60-1155
FAX(0178)60-1566
FAX(0176)50-7162
FAX(03)3738-3134

AREICETZITEER
O IF L < ZARIZHMHOW2L 20, THHONNS [%4
LD ZHERE] % &< BaiA E &0,

/\ Safety Warning

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

"SAFETY PRECAUTIONS" carefully before using them.

BRDIREE

B O BERTORAEIIRIS AT % —F L LE T, 220, BHEMK
OBGEF 7B RIZ LD WA T AR E EF, Adb, WH
PREG D 728 O I PRAE W RSB %2 T > T H | BeAhidaR
ARG ST LE T, Hidh B, B Pl s h
7RIS (MTBE) B0 TROLEDTHD ¥ 78,
THEN ZHERIEE (0) TlEdD EEADOTHALEE O
EHARETEALNSMHF I3 W MROKRNEF I h
T D 720 L O R R A LD 2T L% 713 (B
KU) BSCHAA TN B Z LA BRI LET,
WARRANTY

Tamagawa Seiki warrants that this product is free from
defects in material or workmanship under normal use
and service for a period of one year from the date of
shipment from its factory. This warranty, however,
excludes incidental and consequential damages caused
by careless use of the product by the user. Even after
the warranty period, Tamagawa Seiki offers repair
services, with in order to maintain the qualitiy 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.

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’ == smexL<Ler
[ YOV PSP

https://www.tamagawa-seiki.co.jp
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BEhE{zEu,
- Fift A BEVEhEE
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27— hI-40E : LAy XS
TEL (0265) 56-5433
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This catalogue is current as of December 2019.
ALL specifications are subject to change without notice
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