Rotation angle sensor with excellent environmental resistance
performance Brushless resolver
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Smartsyn

Rotation angle sensor .
with excellent environmental resistance
performance Brushless resolver.
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Wide Temperature

Range
[LVW\MERRE SEHE

[Temperature Range -55 to +155°C (3)]

@ High temperature resistance
Can be used in high temperature
environment such as welding robots
and injection molding machines.

@ Low temperature resistance
Available in aircrafts and space
environments.
% Built-in type only
[ RESERE -55~+155°C(3%)]
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Vibration & Shock

Resistance
MRS - miEEE

Superior environment resistance

@ Vibration:
196 m/s?(20G) at 10 to 500 Hz,
for 2 hours to each of 3 axes.
@ Shock:
981 m/s? (100G) for 6 ms, 3 times
to each of 6 axes, 18 times in total.

NFEBRD W= IREN, FHEICIEL
© i iRED

[196 m/s? ( 20G) 10~500 Hz 38 &2h]
@ fiEE

[981 m/s*(100G) 6 ms 64 &3[=] 51182l

Reliability
Ik
Does not use electrical parts, optical
parts.

Maintenance-free for its brush-less
feature.
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Smartcoder avssos

Smartcoder s a resolver to digital converter IC used in
combination with Smartsyn.

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

Smartcoderis. Smartsyn csEAAaHETERTBZLYIL
NFSZIVEHRICTY, BEV. HEVCEEDH 3. TR LSy
FU I BRERAL. U TILEA LBEHERE LN TR TT,

Small & Light Weight /& - 822 Resolution 43 f#HE Function #% &t

10mm 7mm Satisfying fail check functions
— — e 1. Abnormality detection
. 12 bit (4,096 divisions) 2. Built-in self test
2E TIAIF Ty IMkE
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Conventional product AU6805 o L
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High Speed
Rotation

RIBEHEXRTHE

Long-distance
Transmission

Small
&
Light Weight

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

Resistant to noise and
long distance transmis-
sion is possible.

@®Smartsyn:
Built-in type can minimize
the built-in dimension.
[Size $15 mm min.]
@Smartcoder :
Approximately 50% size

EILbA VR4 TOHFRRLERRR
1£.6,000~40,000 min A ATEE,

/A RNTBWc. REEBHEX
ESEIL- 2N

Zx1INF v ItsHEE

Fail Check
Functions

Smartcoder built-in

function

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

System Configuration

down compared to temperature)
conventional model. * Built-in self-test
Built-in excitation function
amplifier.

® Smartsyn: Smartcoder ss#gse
EIL b 221 TISHEHRA - EERAIHEE
HTEOEBLH AT RE (E5. WifR. Z#. &8)
[d15SmmtF - X~] - BT 2t

® Smartcoder:
TESREHIS0%ICH 1 X5 >
e 7 > TR

S AT LR

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

% Smartcoder can't support SMArtsYn other than
10 kHz excitation frequency.

Smartcoder
Converter ,

TSI LZALYING. BEEAEZERESZERTIAEL

VYT,

sSmartsyns 5 nES (7+HO7ES) &, Smartcoder

(LYILN | TORIVEBRSR) #FEV. TORILDOBET—ZIC

TMENTHALED,

S iR B 4K 10 kHz Uk SMArtsyn ic >\ T,
Smartcoderizestin e b £95

Digital

Signal




Applications =

Robots and various devices used in severe environments are

becoming more automated and unmanned.

Smarktsyn 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.
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I Welding robot Z#EORw

Welding robots are installed in harsh environments
such as dust (welding fumes) , high temperature,
noise due to discharge, etc. However, the Smartsun

is a sensor that is resistant to such conditions.
BAEORY I HLA CAEEa—L) HHS. =B, K
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I Injection molding machine 5} Az 14

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

H—RE—FEFEAITBET BEY. BREMRALEHLR
ADEY, el KBEFIERT. IRBNH 27D AEL
PHICIZAEFE Y TIda<Smarksyn 2’ &:&E T 9,

I Nutrunner Fvk3>7

For nut runners (nut automatic fastening machine)
using servomotors, tightening torque can be homoge-
nized. The Smartsynhas a lineup from ¢15 mm and
will also contribute to miniaturization of the device.

HY—RE—2Z2EAITZFTvEZ2F (T -BBFE
1) 13, BB RFEDHIT LI D ERET Y,

Smartsyn (& ¢p15 mmH5> 1 >V F v IThH b, EED
INEMEICHERL T,

I Weaving machine i #

For weaving machines, Smartsyn 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.

BT ZODELE—2 BRDE—XDOEEGELHE
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Lineup s>

Size H#1X
Built-in Type
ELb1>8214F
~QX-‘ ° ° ° o ° ° > P78
N
l-'.'.-{.ril '
Max. operating speed [min"(rpm) 1) 5, o 40,000 10,000 10,000 10,000 6,000
A B
Shaft Type
[1:0 40 g
- = - - o L [ - » P9, 10
At g
Max. operating speed [min™ (rpm) ] B B B
A 6,000 3,000 6,000
Hollow Shaft Type
rhZEgh 21
1. 2 - - - o - > P11
‘ﬁ.e s
Max. operating speed [min® (rpm) ] ~ ~ ~ ~ 5000 B
B ElER L ’
Resolver to Digital Converter IC
SmaftEOder Resolution 12 bit (4,096 divisions)
RID(LYIIN|FIRIER)IC SMRAE 2|
e, Tracking rate 240,000 min™(rpm) > P12to14
BREEE
About Multipolarization BRI BICDWVT
The standard lineup of SMArtsYn is a multiplication factor SMartsSSNoE#£S 1 >+ v 7. KL 1EEGE B MIC1EESD
of angel 1X type which one electrical cycle is a mechanical one o R
rotation, butitis also possible to produce a high precision HATIMEBIXZATTTH WEAZEMSESWILLICERE
type by increasing multiplication factor of angle. Please 21 FHEETEET T, BMEAXU EOABEHMICOVWTIE. B/
contact us for details and other inquiries for 2X or more. WA HEBENLET

Multipolarization Availability list Z#&E{b3tEAIEE —E

Number of multiple Electrical error Size f 1 X

WEA (XH) BRRE im TB 21]
1X +10'to =30' o o o o (] (]
2X +7'to £10' - [ ] [ ] [ ] (]
3X +5'to £10' - R _ ° ° i}
4X +4'to £5' - [ ] - o Y Y

+3.5'to £4'
X (Amplﬂilguide 7't0 8" - - - Y P _
B




Principle = =

The principle of SmArtsyn 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 isinduced 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
$2-S4in the output winding when the phase R1-R2 in the
exciting winding is excited by the voltage of Erir2=E sin wt.
(See Fig. 2 and Fig. 3) (Aresolver 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.

. . ) ) 5
Fig.1 Wiring Diagram Re%é\//égute QO
X1 BRI R /I

ER1-R2 %}H% /
R2 /

Yellow/White /
(&8

Exciting Winding (Rotor)
&R (O—%)

SMartsYN o FBIFZEERCIFLACRALTTA, &%
DA O—FERT—RIZHDNTVB LI AN EBZHOTW
9,

BRI B4R 2 3R B E CTRIR T2 &\ H A AISIRICIIR
DENBEHIFRINET,
COHNEEIZEEAICE>TELTRD. EDEESE
FAMBLICKDAEEMB N TEET,

B ELBIR1-R2ABICEBEEr n=Esinwt ZENMY 5 Z LIC&
D, IS1-S348. S2-S4MEICENZNEERAOICIG LT
CostSINDEENESNET, (R2.RI3BMR)
(COESBBEVWHDLYILNE BRXZA T LEVET,)
HFIAIS1-S34H. S2-SAE TR ESNBEBIEER—J DR
TRENFI. INZzHNEEAFERXETUVET,
HABEAERRISIFBEDEVICLDO @D 2TEED
BATHHBOET,

Efe. O—2IES (BRE) 2mET 570, BlERTY
AZBVWTWETD,
ZoO&3IcSmartsYnizEEBICIELcEEEES N
BRI, O—EADESTEDHOEE NS
ICE>THERETNTUVET,

Red
(7%)
S1

ES1-s3

L oS3

Black
ES2-s4 | (=)
S2 S4
Yellow Blue
(#) (&)

Output Winding (Stator)

HAR(RT—%)

EMultiplication 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 Smartsyn shaft
rotates 1 time.

« Fig.5 shows the case for "4X".
4 rotation signal will be outputted when Smartsyn shaft
rotates 1 time.

WEEA I EHAICNTZ3ESADLEERTT,

X413 SmartsYNoshh 1 Eléx L7k LElER S D /11
BHHZHEEEL M1X1 tLWWET,

X5 (& SmartsYn oéhh 1 ElEE L - I ARlIED O B 15
SHHBHEEREL 14X ELVET,



Output voltage equation
HAOBEEARER
®Output signal (+ type)
Erire=ESinwt
Esis3=K Erire * COSO
Es2s4=K Epure * SiN6

HAES (+217)

Fig.2 Characteristics of excitation/output voltage (In case of +type)
E2 R HABERE (21T D5E)

@Output signal (-type) HHES -217)
Erire=Esinwt
Esiss=K Erire * COSO

Es;s4==K Erirz * SiNO

Fig.3 Characteristics of excitation/output voltage (In case of -type)
H3 - HAOEERE (-2 TDBE)

1
HHHHH A mimninvinimn R s
AP E T Bxting voltage A A AT AT Exciting voltage
TETERN RN RN AR VRV ANRVATATRVATRTAVAVAVAY S IRTAVEVRTRVAVNNRTAVANRTAVAVRURTAVANRTAY e St
A IRIRIAIAIRTRTRTATRIRIRIRI IR IR TRIAT RN A TR IATRI AT IATA
2 . Oy = OO
EE _Outpivoltage T:.E B Output voltage
S T T eSSy ST T I e AT Esres
%DW [TATAVAVAS AVAVAVAVATAVAVAVAVAZVAVATATA Output envelope %Dw WAV /]v\[\/\ \AAAANA AT Output envelope
£ v IRVETATRY VY- eheie . = [ IATEVRVA S A ATRY R 7o
> = "l E(S1-S3) > E(S1-S3)
Output voltage Output voltage
—HhE AN AT NN Ny — HE
VAV ITIVAVATAVATLYSoAVAYLVATATAVAYivAvelc e WOV AVAVATAVAVAVAVAVEZVAVAVAVAAVAVAVAVIS I S
A VARVARY VARV Vit ALV T outputenvelope IATETAVAY R YV V"] outputenvelope
E(S2-54) E(S2-54)
0 90 180 270 360 0 90 180 270 360
Shaft angle Shaft angle
ElErAe (7] EEE6 7]
(®Outputsignal (1X-BRX) H71155 (1X-BRX) @Output signal (4X-BRX) H7IES (4X-BRX)
Erire=Esinwt Erire=Esinwt
Esiss=K Eriro * COSO Esiss3=K Erro * COS40
Esz.sa=K Eriro * SIiNO Es».sa=K Eriro * Sin40
Fig.4 1X output voltage change Fig.5 4X output voltage change
K4 1X-BRXDHHEBEDZEIL K5 4X-BRXDHEABEDZEL
Exciting voltage Exciting voltage
— WREEE — BHEEE
E(R1-R2) E(R1-R2)
£ i A A P E(S1-S3) giz N Al 1 Al E(S1-S3)
s i [NANARSaARVUUTUTTTTTIARAALANITUULL output envelope & i (LML M T IV AU Output envelope
o ([ JUUVY i LA SV — L RN 1T VARV Z RN VA VAN 1A
S i T ! E(S1-S3) S E(S1-S3)
T T — S~ LR T A T o LA T A 1 — SR e
AU AR AR ATUMANA -+ E(S2-S4) AN ATT U AT AT ILTT WAL ES2-S4)
AR R m _ Output envelope AV NPTV NPT N 7%1%%%%10pe
E(S2-54) E(S2-54)
0 90 180 270 360 0 90 180 270 360
Shaft angle Shaft angle
EERAo 7] ElERA6 [°]
Emse: Excitation voltage (Phase R1-R2) E[V]: Excitation voltage amplitude (VO-P)  Eriro: FHEEEE (R1-R24R) E[V]: BIREEEIRIE (Vor)

Esiss: Output voltage (Phase S1-S3)
Output voltage (Phase S2-S4)
w :=2nf

K @ Transformation ratio

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

Esess:

+0 ["]: Shaft angle (when Rotor is rotating in CCW viewed from mounting end of a resolver case.)

Esiss: HHAEE (S1-S348) f[HZ] [h B R £
Esasat Hjj]%& (52-54*9) t[S]: B%FEE

w o =2mf

K @ ZEEH

+0[°]: B4

(LYW —ZBUFEID 5 HTA— K CCWIEIEREF)




Smartsyn

Built-in Type

EILL2214T

Specifications

sze o | (1§ 08 10 15 2l 34

Model st | TS2603N21E64 | TS2605N1E64 | TS2610N171E64 | TS2620N21E11 | TS2620 N271E14 | TS2640 N321E64 | TS2660 N31E64

Function
rr 1X-BRX

5 13
Primary _
B - al R1-R2 (Rotor O—%)
Input voltage AC7Vrms AC7Vrms AC7Vrms AC7Vrms AC10Vrms AC7Vrms AC7V rms
A h B E 10 kHz 10 kHz 10 kHz 10 kHz 4.5 kHz 10 kHz 10 kHz
Transformation ratio [K]

+100 + 50 +50 +50 +109 +59 +109
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%
A et +20' max. +10' max. +10' max. +10' max. +10' max. +10' max. +10' max.

BRBE ()

Residual voltage

[P 50mVrmsmax. | 20mVrmsmax. | 20mVrmsmax. | 20mVrmsmax. | 20mVrmsmax. | 20 mVrms max. —
5% 2] & £

Phase shift

- . +20°*+10° +10° nom. +5°nom. 0° ref. +8°nom. -5°+10° 0°£10°
i # 3 +h

Input impedance

N N Zro 1200£20% 1400£20% 160Q nom. 70+j100Q nom. 90+j180Q nom. 100+j1400£15% 150Q ref.
APAYE=4YR

Zso — — 160Q nom. 180+j300Q nom. | 220+j350Qnom. | 140+j270Q0%15% —

Output impedance
Hh1VE-402

Zss 130Q£20% 1200+20% 130Q nom. 175+j275Qnom. | 210+j300Qnom. | 120+)2400%15% 860Q ref.

Max. operating speed

" -l in? in*
Mo aperaingspeed. | 30000 min (rom) | 40,000 min® (rpm) 10,000 min-*(rpm) 6,000 min"*(rpm)
Qperating temperature range -55to +155°C

B FREE & R

Dielectric strength 50VACrms forone minute

1 N
it 5 E KCB0Vms 145 AC500V rms for one minute AC500V rms 143f

Insulation resistance . . . .
w & B 10MQ min. 100MQ min. 10MQ min. 100MQ min.
gass g 0.015kgnom. | 0.03kgnom. | 0.04kgnom. | 0.065kgmax. | 0.18 kgmax. | 0.22kg®0.1kg 1.0 kg max.
Qutput voltage equation +typeZ1~7 -type Esiss= KERH?Z'COSS] +type [Es1—53= KEerz-cose]
$ha47 (EhEEHER) [E51753= KERLRZ'COSG] RAS Esz.54=-K Ert-R2°sinf RAS Eszse= K Erusa+sing
Es2s4=  KErwr2+sing

% nom. : Nominal value /XFrfE
ref. :Reference value &1



Dimension : mm

Outline #FE 5% | mm

size (8 TS2603 N21E64 size I} TS2605 N1 E64

. L=350 min.
L=500 min. m] " AWG 28
qgm (5.4) g (6.5)
¥ )£0.2
MTG.DIM. 0202 @) (§.5) _
- NS ™
o| *| &g © a5 & g
s 5 g o= 9 %° 3 al|®
< = S S S
1.6 1.4 2.6 1.57
17 s
18
size 0 TS2610 N171E64 size B TS2620 N21 E11
L=300 min.
/ AWG 28
XMTG. DIM. 0#°2*
L=300 min.
XMTG.DIM. %_?1“5 m " AWG 28
[1:1] )
i < gl I
_ N E| § 9o 5 E
3 o - ERAE ~
g q EES o Ry
= b
2.5* 25 2431, 2
22 Zero position (ref.) 1682

FUE (BEME)

size I 752620 N271 E14 size 2] 182640 N321 E64

XMTG. DIM. 1.1+0%

m ¥MTG. DIM. 3025 m ANG 28 Zero position (ref.) L=400 min.
. b Eeresm AWG 26

[11] ,
(] g x|
— o| &
E Jlo 1 0 2|38
DY N~ NI
S| 0 = [32) [e]ite} 8
© a © EC
R =
Zero position (ref.) 168 T
BB (SEUBE) 2%
24538,
1.5
27.18

size &/} TS2660 N31E64

L=400 min.
/ AWG 26
¥MTG. DIM, 5=0% |

7an) e N
2 (C0.5)
3| o
RS % go §
3
OO . ©
Q o
=
EA
Last 3 figures of S/N Co5
BEFSDT 3MHT (€05 5 5
30

¥MTG.DIM (Mounting dimension) : Gap between a case and a rotor 7 —X&O0—4% QEUSFAIE %
8




Smartsyn

shatt Type

i L

Specifications 1+ #§

Size HAX ﬂ@ % gﬂ
Model Fzt TS2611N11E90 152623 N11 E90 182622 N41E90
%‘"Ctm“ " 1X-BRX
;brimary i al F-R2 (Rorop
')’Cp”t‘;‘j’ltag% . AC TV rms 4 kHz
g"s‘(‘;rima“°t"tra“°[['l‘(] : 0.5+10% 0.5 +;§/Z/ °

Electrical error (Accuracy)

EEEE(BE) +0.5° (£30') max. +10" max.

§R§esidu§; volt;ﬁége E 30 mV rms max. 20 mV rms max. 30 mV rms max.
gase*sﬁhift + hn +25° ref. +15° ref.

I)Eg;{trtngid;nji Zro 70Q nom. 130Q nom. 75Q nom.
Outputimpedance Zss 90Q nom. 170Q nom. 165Q nom.

BHA V-4V 2

Max. operating speed
A OB & #

6,000 min~*(rpm)

3,000 min~*(rpm)

6,000 min~* (rpm)

Operating temperature range

B kR E B E -30 to +100°C -10 to +80°C -30 to +100°C
Dielectric strength AC 500V rms for one minute

iif) ES E AC500Vrms 193/

Insulation resistance . . .
i@ 5 i . 100MQ min. 10MQ min. 100MQ min.
Mass 0.1 kg max 0.7 kg max 0.32 kg nom
= = 1lkg . Tkg . .32kg .
Output voltage equation +type [Esiss= KErir2+cos®

HH217 (HhEERER) 24 LEszsa= KErir2:sin

MShaft types with IP65 are also available. Please refer to catalogue No.T12-1691 "Positioning System".
ST REA TICIIREREIPOSROLBHOET, hEOY RO 3=V IO RFTL1T12-1691% ZBL T,

% nom. : Nominalvalue /AFrfE
ref. : Referencevalue £#{E



size ) TS2611N11E90

+ Applicable connector
Socket contacts : SHF-001Gl-0.8BS
Plug housing : SMP-07V-BC

- BREBEFRAOIXYY
Vv hd>%% ~:SHF-001GI-0.8BS
TZYIN\IY 7 SMP-07V-BC
BAEERTFEE(ST)

+ Resolver side connector 75)
Pin contacts : BYM-001GW-0.6A .
Receptacle housing : SMR-07V-B e

Connections

FiRiAR

< LYILNMAIaRS S Connector Pin No.| - Lead Color _ [ Discrimination
E>av94 8 BYM-001GW-0.6A N RGN0, [U—Riges| BBl
Lead orotective tube L2727 I\I3>7 - SMR-07V-B o
ead protective tube  Fx Traim 2wl ()3 T) = 1 GRN % R2
dly ) —RIREF2—T Potting j 2 WHT & R1
RyF1>o | |9 3 BLU & S4
= Divided equally -
g, Jx 045 55 o 157 35S max s 519 4 YEL #| S2
& » -2 . 3 2]
:‘\ {PCD36°3 K 1.5 = 5 BLK 2| S8
;gi/ 5 10 6 RED 7| SI
@ < ~> [
| an 2 7 — —
3 7~ © ; 2 @
AR 5 ol $
(34 ] ° Z
size I§ TS2623 N11EQQ (caBLE STRENGTHENED) (4 —)L3&{LAL)
Eivédfg %q/u\auy 28 7z
4. péD B0t 9. 314 Name plate Connections
i\ / /8% FoAR AR
M Lead Color Discrimination
T ..o U—RiRe @l
B g o WHT 5 RD)
. Q 3 91 | |- === ——|- & BLK 2 RI-R2 "R2)
9 & © RED i s1.s3 8D
BLK £ ) (S3)
L GRN_{& (82
_ o . BLK = | 525 [(s4)
Twisted pair wire with shield. Z°
BEVARREI S —ILRT—T U ]
(UL2464 AWG25x3P) Q
45 ¢7-6t05
4»%
T

size 2] 182622 NA1E90

Binding band
TR
Divided equall

3xM4 E28%
PCD 42:02

Lead protective tube
U—RR#EF21—T

%

L=200 min.

UL3265 AWG24 ™\ R

o
20 50 0 - .
o
5 o
12 Pottin =~

-~ YT I\ L

(¢50.5)
$32h7302s
¢10h7301s

|~

Connections

FoiRiLtR
Lead Color | Discrimination
U—RiReE
GRN % R2
WHT H R1
BLU & S4
YEL # S2
BLK 2 S3
RED 7% S1

10
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Smartsyn

Hollow Shaft Type

RZEIAT

Specifications ft #%

Size #+AX 21]

Model it TS2641N11E64
;;nction . 1X-BRX
,I;)Jrlmary " a R1-R2 (goio;)
';CP”t ‘;‘J"tag‘% . AC 7V rms 10kHz
Tzr\ansfokr_tmatlo;tratlo[[ll((] ] 0.5+5%
Electrical error (Accuracy) +10' max.

BERARE(BE)

Residual voltage

20 mV rms max.

% B g8 K
Phase shift s rom
fii # v N .
IRPUt C;J”ren% i 50 mA max.
Input impedance
N 1900
Output impedance Zso 3000
HHIVE=4YR Zes 700

Max. operating speed

F & B &

5,000 min~*(rpm)

Operating temperature range
B OF R E & H

-10 to +100°C

Dielectric strength
firf S E

AC 500V rms for one minute
AC500Vrms 14/

Insulation resistance

i P i - 100MQ min.

fl\éass - 0.3 kg nom.

Output voltage equation +type [ Estss= K Er1-R2¢cOSO

HH217 (EAEEAER) 4~ LEs2sa= K Er1-R2*Sin6
Accessory M3 Hexagon socket set screw X 2 pieses
i & an NANGEEDREMS-5 2ENE

% nom. : Nominalvalue /A#riE

Dimension : mm

Outline #HZE

Spring plate @ 7605
1R/ \FR 4

<& D mm

554,

445
425

2-M3£90°

r——‘$— 0.5

$39
$20
¢ -l 4+8018

i 035

[ [ ol of o
—+ | O ©O
o ©
it g R1.75 7;’{
—\
S o) oHlh-————
N
c2> 41
b = ~—J
Detail of spring plate
® /(% B




Smartcoder

Smartcoder

Resolver to Digital Converter IC
R/D (LYIN[FTTHIL) ZEHIC

AU6805 . . . ¥ The photograph is an image.
Digital-Tracking System (Real Time Absolute Angle Conversion) KEEREA X—ITT,

Low cost/Small size High-speed 12 bit R/D (Resolver to Digital) Converter IC

TR SYEVT AR (VTR LIERHEAEEHR) |

EAHA% - /B B3E12 bit R/D (LYILN/FEARIL) BiRIC

Smartcoder is an R/D (Resolver to Digital)
converter 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 SmMartsyn and
Singlsyn.

Features & E

WEEOH BT R bTvF T HADR/DERZ A

SmartcoderizLyiLNESE T IR B AEESIC
THRTBLYINTIRILERICTT,

Smartsyn . SingIsYn (o> L) HEDLYILNESE
AEHDE T BBEZIECLHORY b - TEEMAC. BLVDEF
TORAERMICCERVE SR TEET,

BMAdopts R/D conversion based on a proven digital-

grackingsystem o weicht WA - /B - R
ow cost, small size and light wei A
M Satisfying fail check functigons & WY LF Ty IHEEDTR
(MAbnormality detection OEB R
Capable of detecting abnormal resolver signals, LYILNESRE. LYILNESHHS. R/DERER. ICR
breaking of resolver signals, abnormal R/D e ot e - : :
conversion and abnormally high temperature of an IC RRBRORLA FIRE
@Built-in self test @BC 2 UkEER

Conducts a self-test on R/D conversion and
abnormality detection
M Realization of system/cost reduction based on all-in-
one concepts
Integrated with an excitation amplifier (Output
current: 10 mArms/20 mA rms)
@Integrated with an operation clock
BMEnhancement of functions corresponding to various

RIDEHREEEHEZESTF VY
WALV ERICEDL S RTLAL AR DOHIEZRIR
OB 7> 7WE (HAER: 10 mArms/20 mA rms)
QEtErOvIRR
BERET7 TUTr—> avIicmiisLicisenitE
ORBESONARAERE (FRHE: T45°URN)

applications . o QIR () RETZ (BT @R QBB LS
Requires no phase adjustment to excitation signals
(Allowable range: Within®45°) iR

@UZTR=IICEETDT I RIVEHD, LVILNIZH TS
R/DOILFEHeh FIBE
@REAEHNT ONSLILNILR[ZUTILO=ZERR)

@Variable setting of controlling bandwidth (faw)
(Selectable from 7 types of fixed values or automatic
adjustment)

(®Capable ofdiFital conversion of linear hall IC signals
and R/D parallel connections to resolvers

@O0utput redundancy (Triple redundancy-Parallel/
Pulse/Serial output)

Specifications 1+ #§

Resolution 12 bit (4,096 divisions)
il 1 A

Tracking rate 240,000 min* {rpm} (When faw is fixed.)

E i E E (fewE E )

Conversion accuracy +
T +4LsB
Max. angular acceleration 3,000,000 rad/sec? (When fw is automatic adjustment.)
= K m&E E (few B BNFREERS)
Settling time 1.5 ms (When input step is 180°, and fsw is automatic adjustment.)

(180° AN ZT v fewE ENFAEE)
+0.2°/10,000 min (rpm)

t VYT E2 AL
Output response

0 I T -
Output form 12 bit binary code Positive logic parallel +A,B,Z +Serial I/F
A A 12bit 20— R EHREBNSLIL+AB,Z+U7ILIJF
Power requirement +5V=*10% (45 mA: When the excitation amplifier is set at 10 mA rms.)
PR B & R (45 mA: B 77> 710 mArms. SR EBF)
Excitation power supply Integrated with a constant current control method excitation amplifier (10 mArms. /20 mArms.)
B ® & R EBmbIEH S R > TR
Outline 48 pin LQFP (7X7) Pinto pin: 0.5 mm
b0 S 2 M 48> LQFP (7X7) . EVEFE: 0.5 mm

Operating temperature
B EREE

-40 to +125°C




Smartcoder

Outline %ﬂz Dimenéri%n smm

& . mm

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

. A es:y LYVEDIERERL,
2 = _‘T RO Remaining tie bar is not included.
é = o =| 05:015 FAN=EDIFEFRE,
ST T2 A 012508 S
1 DETAIL A

vVCC VDD
b O o —— -
|
I D11
D10
D9
! * OS ROM— B§
: DIGITAL SIGNAL Bo
' LTI Sy B4
. ) g1 g
T ' oN—% fE50E gi
: +y ¢ PHA. CONT, ¢ PRTY
m; v COMP.| o |cOuNTER coB
. HEHIE Ay >, % [P 1/0 INHB(RD
Q oin reer [Pl [Py INTERFACE RO
! | L AMA g
: "%"L%jlg(;’\g/ 1V5-71-2 EZXMDB
E 1
KR 8
‘ SIN ROM — # |
SERIAL I/F D sscs
SNEW] @ 1 rmrmemmimgem e 2I7IVI/F 1:8 ggET
GEN, leos— 25 | SELF DIAG. 'ERR DETE. ; SET REGIS. Eg scse
M) (Bul\t el Tosy|  BEIRH | SBELIRY - DATA
%HE%E ——————————————
R o T 3 $ g, ..... _0 _0 _0 J
AGND RLV CLKIN BISTVLD ERRSTB ERR ERRHLD DGND TEST1 TEST2
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Pin Description AHAHEE—E

NO. Symbol Class Remarks NO. Symbol Class Remarks
B2 A W = e # = W =

1| EXMDB pi | Bepgdtsigsoucemode o5 pjy | pjoeus)|  ERRCD3/pl

2 | DcmDB D/I DC resolver mode 26 D10 D/O(BUS) ERRCD2/02

3 RLV pii | Ecitationcurrentselect o7 D9 D/O(BUS) ERRCD1/d3

4 vee — | Analogpowersupply g D8 D/O(BUS) ERRHLD/d4

5| SINMNT | A0 SIN monitor 29 D7 D/O(BUS) ERR/®5

6 | COSMNT | A/O COS monitor 30 D6 D/O(BUS) —/96

7 AGND - Analog GND 31 D5 D/O(BUS) Phase W/e7

8 s3 A/ 53 input 32 D4 D/O(BUS) i

9 s1 A/l SLinput 33 D3 D/O(BUS) Phase U/5

10 s2 Al sizi;‘\@’j”t 34 D2 D/O(BUS) Phasgmz 910

11 s4 A/l 54 input 35 D1 D/O(BUS) Phaste 1

12| RGND — | CND:Bitationamp.GND - 3¢ DO pjoius)|  Phasg @12

13| re | o | BERROMPUR2 57 woo - i

W we | o | et | wewo | on |t

15 R1 ajo() | Exctation oUtputRl 39 | gppHiD D/o(l) E;r;’r_((';'%‘?g)

16 | BISTVLD pji | BT eéi‘;”%tg’%o”tml 40 | ERRSTB D/l ir;‘flffye:

17| CLKIN D/l Clock input 41 ERR D/0(l) Error output

18| ssor | oop | Seplsettngdd g 4 oo | PR e P

20 DATA D/0(BUS) Serial data 44 z D/o(l) Phasiélﬁ)‘if;;“tp”t

| s | | SESE | o | o | s

2|  PRTY D/O(BUS| Parity 46 |  PUPD py | Paral-abs.upd sw.

n| s | o | Smam | n | g | esmedesming

Note : GE)

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

2. “Class” means as follows:

*A/l: Analog input *A/O: Analog output *A/O (I): Analog output
(/O is switched by control terminal input.) *D/I: Digital input
*D/O: Digital output *D/O (I): Digital output (Input is added
internally.) *D/O (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." (&, iF (E>) No. XI5 d %,
2. ESBER UTIES,

XA/l 7FOT AN *A/O FFOTHEA *A/O() 7FOTHEHGEEHFA
AITTAE AR *D/I I FILAS *D/O FIFILHA *D/O() Y7L
HA(ARZRICTASRIN) %D/O(BUS) FI¥ILHA(3-stateH)

3. No.47DTESTHES R UN0.48DTEST2ES 4. BAICIFEEBE S LA WME
STHO BEIG. TESTHIFTYHIVER(VDD) &, TEST2(E7 % ILGND

(DGND) &g#E L TH<,

AHERLBWSRIEBRE TENZNTILT VTR IZ TN IV S5,
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Mounting Method and RCCUIACY  w»i5 s vmime

Mounting Method BY{d3757%

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
transformer are need to mounting on face to

|70 9725 v

- Smartsyn zmoOHHF3ICIZO— 28D AT — 28
DHEEESRET (O—LZFSVREXTF—RINS VR
HEAZTASKRE) MOMFFTREETW, (TR HRIEBER)
WICEO 78S (O— 2% DL AT -2 XSV IHE
TASKRE) (ESPENTNECADTIEELLTL,

face.) Attaching plate (Model : PUT8A-SS) Case
EYﬁmS(ﬂz_ft:Pm iA'SS) Roter transformer T=2
pring washer A—% ko2
xotf; FRES
Bearing \ Screw or bolt Rotor iron cores
IPZa ] RIEIFRILE O—% ki
HH ‘ H H H 4 Smartsyn
Motor shaft 1| Ji \
58
/J il 2 Cover
7 HIIN—
DN
Screw or bolt
FIEIEIRIL Stator iron cores Stator transformer
(- D\ g vasher | S AF=FHIVA
N\ TR
Plain washer
FESR R28 T
*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
XY BEREEERTTICHSMEEER (B 0y U510 K648, AU —RVR1373B)

DHTEET D ELHDE T Fe RVBEEBREHBTEHELHDET,

M Shaft Type

- Fitting diameter of SMArktsyn 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

77VIAR Spring washer
[FEE
Screw or Bolt
KIFERIFRILS

Mating shaft /

HEFRIEh
Smartsyn

Attaching plate (Model: PUT18A-SS) | Optional
M (FE=: PUT8A-SS) pillb

|

- Smartsyn oEO FIFDEICIE. LY LT —ZXDERD
VT > O—8EBD G IFEFRORNCEREIE. LYILN
WO TISUOEICH BRI ERDHTZ T
BENTEET, LYILNEE. RO EFAIOEHE D
BlEHY T T ENLTITVED

Direct type
EEAR

Spring washer
SR

Screw or Bolt
RIYFIFRILS

Coupling
PN

Mating shaft ;

Bl

D

Smartsyn




HHollow 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. i

.;

Set screw

Wz

c RZEMAA TS LYILNOHRZEE B [T EF R0z
LEHXZZHVWTEZEL RNARZED ST HEFROEE
BABELE T A% T3 LYILNOEEZERD {148
FRIOMTE X R/N\ARIFEELEDHEBDET,

Hollow Shaft of resolver

LY)L R 2t
A

Screw or Bolt
RIFEIFRILL

Spring washer
[EeliEa

Mounting Accuracy EX{3¥EFE

M Built-in Type

To maximize the performance of Smartsyn, take

care to achieve the following accuracies in mount-

ing Smartsyn.

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

+ Coaxiality:
The coaxiality of the case mounting surface of
Smartsyn with the motor shaft must be ¢$0.05
mm or less. (Size 08 and 06: $0.03 mm or less)

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

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

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

|17 0 9725 v

EILbA 221 ZIEEUTREENS 742154, Smarktsyn o
DHREN T DICRIEBTEIRVWIEAHDET,

- BRN: E—2EDOIERNIZP0.05 mmLLT (Size08X 06 Tl
$0.03 mmLLT)

- FIEHE:

E—4Eicxd 3 SMartsyn oo —2 RS ER O FEE IS
$0.05 mmELTF (Size08¥06TIEh0.03 mmLLT)

- BAE:

E—A2EICN T3 SMArtsyn o — BT DBE A E I
0.05 mmELT (Size08X06T1£0.03 mmELT)

- BARFARHE:

27 —REO—ZOEARBHEIFE0.25 mmILT (Size06
TIE+0.2 mmILTF)

A TELCREEEA TRBE—RBELYIILNBEZHES
ATV IOBRICED. EHE. ISRFABHEOEE
NEODDEIN EILbr> R FERICEEZBRICED Y
IFTLTEE W,
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CautionsforUse «m.:0:=

@UseSmartsyn within the specified input voltage @ SMartsyn (RO AN ERE. AR TIERIEE L,

17

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.

ARERBBIANEE ARBTITERATND L AROETH
Bt (ZREL.BRRE ARV E—L I MUETHE) D
BoNBVWIENBDET,
BRERE BE) ZETEETICTERTBHICIE

ATIEE: HRED £20%

AT B RE: ARIED 5%
ZERELTIEAIEEL,

@IICARER /A BN BB HE ELUCEERIRVGE

B YA RRART OER S — LTRSS 3C LB AL LTS
E,

Flo JAXEHHNERICROTLES BB EB TV AT
B BESICLTES W,

Example of a Twisted/Shielded Cable Configuration
VA XIRTERS—ILRIE EaA

Insulator
A

@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 15,16 so that
communication errors may not take place.

@®In caseSMartsyn 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.

Conductor
BK

Shield

@ Smartsyn o\J—RigdH 3 WIERR S —IL RIgISENFIED

SEEL TSV SMArESYN o AEEIC /1 XHY5D. AL
ZHEBSHRENBOET,

OSmartsyn o) —RigE YA RARTDERT S —ILRIE TR

TRHE I NERNIBOFERE (XAFL—F v /NS T1) &
sSmartsyn oA > E—A R EICESTHIREE U THA
BEDIREAIMBERLIED. HBVITFERTENKEIVHRICIE
HABEDIRBABDLIEDTEZI A BDES FBERE
S—ILMROEEPREICIOTELLEI DT ERIICHEL
T. Smartsyn o A HBE=EH S 7D R/DEHEEDOA
NEOFE (T V) 2ERELTEDEZBREDWEZHEL TS
20N,

@A ER iy Smartsyn o#oMISE TN ES IRND B

3HE I3 EEBRENRELETOTSMArtsyn o1+
BRI WO IFAES SUVERIHEEZSRIIIL,

QLS AI2EZ IR TFEREH ZEELISIZE I 2O

BENFHEADREZRESEITOT HARD248IZ
BCERAEATERLTRE L,



@®Because 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).

@ Smartsyn oO—2fAl e 27— 2MlIF BERERFDORTZ
E—RLERICTERTHDEITDT. TETBROEDRTTIE
ATV HARERORT TIERTERWGETH(E—
MEFERTAO—2A T —2AIZEEE TIEAK IV A
B R 4AolBFEROO—2AERT—2ZHEEEIHET
AR ELTHEL.EXNEAERESZR/oNEIIN
BEL G EDMRENMEREZFBE LBVGEDHD T,

OFXDE% S Smartsyn oO0—2AlEXTF—2BI0EHED
ETIREALBVT R TV IEEE Rz mE T T Ao

@& IR D SMArtsyn oA ICFEET 355 13,
SMartSYNOBRICHEES X, BBEZRESHBILHHD
E3E

@ Smartsyn ICEHEE 5 X AWK SICREBL T T VAFIC
A—2OOAIUCF X DT RVESICTERLIE SV E
(HT#R) DRE RO ET,

@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.

@HEXEEH 100% I VWEIRERA T RFHERY 5 Cithk
HELET DT PR REBEDOEF EEBEDOLET,
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T395-0063 REFRFEDHIHA | THIES
WILBIRE M
T330-0071 BERE WEHHOR LK TE1E1S 58A075PEL3F
WERREEMNA
T144-0054 RRHAARFHMITE9ES
WEEREEM
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BREFEEMR
T395-8520 REFRFATEE1020%H
W RERE AR
T444-0837 EMRMAIETE1THE2E1S HAKEIL2F-A
BEEEEEM
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WK RRE P
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T812-0011 EAREATESXESRE4TEIESS BS/\EALIL6F
WEAEEER
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WE = = ¥ FF T399-3303 RERETHEMEMWIIETAB3 748122
BARSEFM\FE—TH T039-2245 BHRRNAFi >y —T%MEi TE3E4TS
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TEL (0265)56-5421

TEL (048)833-0733

TEL (03)3731-2131

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

TEL (0265)21-1800
TEL (0265)56-5411
TEL (0265)34-7811
TEL(0178)21-2611
TEL (0178)38-5581
TEL (0178)60-1050
TEL (0178)60-1560
TEL(0176)50-7161

FAX(0265)56-5426

FAX(048)833-0766

FAX(03)3738-3134

FAX(042)707-8027

FAX(0265)56-4108

FAX(0564)71-2551

FAX(0568)35-3534

FAX(06)6307-3670

FAX(092)437-5533

FAX(0265)56-5427

2 —
Y E ) B @ & X &

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

ARZEICEATIER
O IF L ZRzBfnnTz72L 72, SR ORI [4%4
LR 2L BHRALIES W,

/\ Safety Warning

@®To ensure proper and safe use of our products, please read the
"SAFETY PRECAUTIONS" carefully before using them

HROREE

RO WARIINRT I MR L LET, 72720, BEME
O EINLBRICEDWHEDBMT2IRE E TS ks, MER
ROz OMICIFEHIRFE THTH > TH | FErhid iz
HoTTVE T, Bt 8GR o LIc PRI S Wi B
FiBE (MTBF) 3D TRVWHDOTHY £33, FHIZNh DK
[E#RI3FE (0) TEHY EHAOTHRMBBOEHARET
FEAON MM E IEW RO RN E B SN T, FRMLED
12DLEORRFR MDY AT 2 %7203 (B L) BEICHL
HihFEFNHEEEEANIZLET,

WARRANTY

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

TAMAGAWA TRADING CO.,LTD.

A COMPANY OF TAMAGAWA SEIKI CO., LTD.

International Marketing Sales Department
1-3-1 Habacho, lida-shi, Nagano, 395-0063, Japan
PHONE +81-265-56-5423
FAX +81-265-56-5427

Motortronics serusizxi<Lzs.
@Webt K~ https://www.tamagawa-seiki.co.jp
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BANSOTOEBRVEDERITEASEVWLET,
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BHELRET L,

- KAl VSN

2Y—hYVEE  E—49 bOZ v U XREFH
EifiEEE TEL (0178) 60-1563
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2¥—hI-5EE : EYY Oz v O KR
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This catalogue is current as of September 2024.

All specifications are subject to change without notice.




