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The use of encoders is currently expanding into the fields of factory
automation, medical equipment, aviation, and space.Tamagawa
Seiki Co., Ltd. has a full line-up from compact models to high
resolution models to meet all your needs.

What’s more is that we are the first private company to have our
angle calibration business registered as a provider under the
Measurement Law Calibration Company Registration System
(JCSS). (ISO/IEC17025) This business oversees the strict calibration
of angle measurement instruments and issues a calibration
certificate that is valid worldwide. We possess the ability to calibrate
with high-precision at a measuring resolution of 0.001 seconds, with
an expanded uncertainty of measurement of (o = 2) 0.062 seconds.
Thus, here at Tamagawa Seiki, a company that achieves' ultra-high
performance angle measurement, we are confident that we can
meet all your expectations in terms of angle control.
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INC.

ABS.

Smartceiver

Converter

Coup-
ling

REF.

AITURAIINI Y-S —BEBR

XEEEEDH. WEAREEBBULEHDETEL,
xAs these products are made when ordered, contact us for details such as the delivery date.

E4) IRE): X,Y,Z&BM2Hr, Et6Hr 2R T A L2 RHELETT,
E5) EE: X,Y,Z&M3E., FH8EEBMET S LERMFELAMETY,

a1
Shaft Type
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Ultra rugged Type
B e TS53CJCINSCIC] | TS5ACICNCICIT | TS50CJCINCICIC] | TS50 1IN
PRV &
Series 01538 01366 01568 0l1S128
S (mm)
Outside Diameter ¢ 38 ¢ 66 []68 ¢ 128,125
#WE (mm)
Shaft Diameter ¢ 6 ¢ 5 ¢ 10 ¢ 16
SERRE - - -
Resolution 100 ~ 2,500C/T 100 ~ 5,000C/T 25 ~ 5,000C/T
el | A B, Z# A, B #
Output Phase A, B, Z Phase A, B Phase
BREE -
Supply Voltage DC+5 ~ +12V DC+5, +12V DC+24V
HEER (1)
Consumption Current (NOTE1) LA L ANl L Al Lo
HAREE Open Collector, Voltage, Open Collector, Voltage,
Output Form Line Driver Line Driver Complementaly
RAICEBRE
Maximum Response Frequency 200kHz 125kHz ik
HCEI R IV 4.4x10-3 N - m Max 2.9x10-3 N - m Max 9.8x10-2 N - m Max 2x10-" N - m Max
Starting Torque (45gf-cm Max) (30gf-cm Max) (1kgf-cm Max) (2kgf-cm Max)
1ERESER 1.5x10 - kg - m2 Max 3.0x10 -6 kg * m2 Max 3.0x10 -6 kg * m2 Max 5.0x10 5 kg * m? Max
Moment of Inertia (15g-cm? Max) (30g-cm? Max) (30g-cm? Max) (500g-cm? Max)
RAFFEEERE (A LHR) . . .
Maximun Allowable Rotation 5,000min”' (rpm) 7,200min"' (rpm) 2,500min"' (rpm)
&AM 21.6N Max 98N Max 392N Max
) . Radial (2.2kgf Max) (10kgf Max) (40kgf Max)
FEEMEE (X2
Allowable Shaft
Load (NOTE2) T 10.8N Max 12.7N Max 49N Max
Axial (1.1kgf Max) (1.3kgf Max) (5kgf Max)
Xn PRIER : 7kg Max
Mount Type
Mass 0.15kg Max 0.5kg Max 1kg Max 7528 : 8kg Max
Flange Type
BN FE #E -10 ~ +70°C - o - o - o
Operating Temp. Range (Line driver type : 0 ~ +70° C) 0~+70°C -10~ +70°C 0~ +50°C
FREEE (£3) _ _ -
Protective Structure (NOTE3) IP =50 IP =52 IP =57
&8 (E4) 49m/s? 98m/s?
Vibration (NOTE4) (10G)
&E (£5) 490m/s? 980m/s?
Shock (NOTES5) (100G)
N=
Page 7,8 9,10 11,12 13, 14
E1) HEER  HAHNRKEFERFOLKETT.
E2) FEMEEOMREIBMIMETYT, RERAICSVTIIERED20%UNEHEL T,
E3) REBSOHHEMRBICOVTIE, THETE L,




INCREMENTAL

hZEE AT
Hollow Shaft Type

HE (E#A)

Magnetic Encoder

T R
Wane ’1’5’@ @

TS517LIN60 | TS52[ [ IN3[ [ ]| TS52[ I IN5S[I[ ]| TS52[ [ IN4[ ][] TS5291N100 ‘ TS5291N500
01585 OIH35 OIH48 OIH60 MIB0.4
85 ¢ 35 ® 48 ® 60
¢ 15 ?6 X ¢ 20
TEF RIS TEF RIS TEFfEhE TEFREE

Motor shaft Diameter

Motor shaft Diameter | Motor shaft Diameter

Motor shaft Diameter

1,024C/T (B%1280154) | 128C/T (#4128 DI5#)

9,600 ~ 50,000C/T 500 ~ 6,000C/T 1,000 ~ 12,000C/T 1,000 ~ 8,192C/T (No. of teeth 128) (No. of teeth 128)
A, B, Z U, V,W#H A, B, Z#
A, B, Z, U, V, W Phase A, B, Z Phase
DC+5V DC+5V
250mA Max 200mA Max 200mA Max 100mA Max
Line Driver Line Driver AZ;ngZﬁgit

576kHz

1.5MHz 200kHz 512kHz 128kHz
2.5MHz

2.0x10-2 N - m Max
(200gf-cm Max)

5.9x10-3 N - m Max
(60gf-cm Max)

9.8x10-3N - m
Max
(100gf-cm Max)

2.0x10 -5 kg - m2 Max
(200g:cm? Max)

1.0x10 - © kg * m2 Max
(10g-cm? Max)

6.5x10 - % kg - m2 Max
(65g-cm?2 Max)

5,000min”' (rpm)

6,000min' (rpm)

30, 000m|n1 m)
BRI
(Electrical Spec.)

40,000min! (rpm)
(BXHY *g
(Electncal Spec.)

ADEEFAIEX L X
19.6N Max Mounting Tolerance Y EWEEDT v v 7015+ 0.0lmm
ax 22 B 0.05mm TIR Max ir gap berween Sensor ee
(2kgf Max) EERAEE Air gap berween S & Wheel
Radial Play Y ERET VT IVARMEXL £ 0.3mm
5w 0.2mm Max Radial in alignment between Sensor & Wheel
9.8N Max Axial End Play Y EEEZT X MARMLEAL £ 0.5mm
(1kgf Max) RffEmEE@NEN  0.1° Max Axial in alignment between Sensor & Wheel
Shaft Inclination
1kg Max 0.2kg Max 0.3kg Max 0.5kg Max 0.5kg Max
-10~ +85°C -20~ +85°C -20~ +85°C
IP =40 (BFEREL)
IP =52 Electronic Circuits IP =40 IP = 66
Disclosed
80m/s? Max
2
s 3% 3Hr(10~2,000Hz)
3-way
2 > 2 1,000m/s2 Max
Half sine wave, 3-way, 6 times each
15, 16 17,18 19, 20 21, 22 23, 24 25, 26

NOTE 1) Consumption Current: Specified value for an output circuit with no load.
NOTE 2) Specified value for the Allowable Shaft Load. Usage to within 20% of the specified value is recommended on actual use.
NOTE 3) Regarding special specifications for the Protective Structure, please consult us.
NOTE 4) Vibration: Value which satisfies the conditions of 2 hours each for axes X, Y and Z, for a total of 6 hours.
NOTE 5) Shock: Value which satisfies the conditions of 3 times each for axes X, Y and Z, for a total of 18 times.

INC.

ABS.
Smartceiver

Converter

Coup-
ling

REF.



INC. 7ZoOYUa— ny:_g\\ _%§

m KERTEEDCH. MR ERFRSHVEDETREL,

xAs these products are made when ordered, contact us for details such as the delivery date.

Smartceiver e 5 :
SGNE—T -4 YIFE—2I -4
Single-Turn Encoder Multi-Turn Encoder
Converter
Coup-
ling
REF.

f,fgg el No. TS5668N20 TS5710N40 TS5711N40 TS5643N110 | TS5667N120 TS5702N40

JU—ZX%

Series SI35 SA35

43 (mm)

Outside Diameter ¢35

B}E (mm)

Shaft Diameter ®6 ¢ 6 »8 ¢ 6 »6 ®8

DB 1 E#17bit 23 bit {‘/@,fﬁ}lb'/‘ﬁg'%ﬂgg}; 1 E8517bit, $E816bit | 1E1523bit, SE16bit

Resolution 17bit/turn ! B 17bit/turn and 16bit/Multi-Turns | 23bit/turn and 16bit/Multi-Tums

11bit/turn and 13bit/Mutti-Turns

HAaa—F 2

Output Code Pure Binary

EREE

Supply Voltage DC+5V

SEEER (1) 150mA Max 90mA Typ. 125mA Typ.

6onsum tlf; cﬂ rent(NoTe)|  110mA Max. 150mA Max 1Ny 7VJBRENRS 100pA Max. | /37 BREHRS 100pA Typ. | /37 JBREDRS 65uA Typ.
P Battery operation | Battery operation | Battery operation

HARRE

Output Form Line Driver

EERILY 5.9x10-3 N - m Max
Starting Torque (60gf-cm Max)

1EMRESR 0.24x10 8 kg * m2 | 0.17x10-6 kg - m2

-6 ko - m2
Moment of Inertia Typ Typ 1x10 © kg * m?2 Typ

BAFAEESR (RENLR)

Maximun Allowable Rotation

*&Hm
Radial 0.05mm TIR Max

play
ANEHD
HEmE | WP
ZL Axial 0.05mm Max 0.1mm Max 0.2mm Max 0.1mm Max
Mounting | Play
Tolerances BN

6,000min”' (rpm)

Shaft 0.1° Max
Inclination
Ha 0.03kg Max 0.3kg Max 0.06kg Max
Ten (r—7IVEERLY) 0.03kg Max 0.06kg Max (r—7IVEFEV) | (F—TIVEEEWL) 0.06kg Max
Without Cable Without Cable Without Cable
EpER S EEE L aEo
Operating Temp. Range -10~+85°C
RERE (22 e
Protective Structure N Eﬁgﬂﬁl’a d
(NOTE2) ot Enclose
&E) (X3) 98m/s?
Vibration (NOTES3) (10G)
&EE (x4) 1,960m/s?
Shock (NOTE4) (200G)
N=
Page 27,28 29, 30 31, 32 33, 34 35, 36 37,38

E1) HEER  HANBREAFOMLRETT,

E2) REBEDFHRMITICOVTIE, THET S,

E3) REN: X,Y,Z&B2Hr, Et6Hr £HME T e RMGELAEETT,
E4) EE: XY, ZEHMIE. FH8AEHET S EERMHFELAETT,



ABSOLUTE nc
== Smartceiver
TNFa—>I a4 m?nﬁ (If_m)
Multi-Turn Encoder Eagng -
ficoder Converter
Coup-
ling
REF.
TS5722N10 TS5667N420 | TS5700N8420 | TS5720N8410 | TS5667N253 | TS5667N650 TS569( IN5
MSBO0.8/
SA35 SA48 SA100 SA135 MSBO.4
¢ 35 ¢ 46 ¢ 48 ¢ 100 ¢ 135
¢ 8 ¢ 8 ¢ 8 ¢ 30 ¢ 65
= f 14
1E&25bit, $EEx16bit | 1EE&17bit, %E&16bit | 1EEE23bit, HEER16bit | 1EER25bit, £ EE16bit 1E#517bit, % EEx16bit sakzgfl;;t(ﬁﬁxz )
25bit/turn and 18bit/Multi-Tuns - | 17bit/turn and 16bit/Multi-Turns | 23bit/turn and 16bit/Multi-Turns | 25bit/turn and 16bit/Multi-Turns 17bit/turn and 16bit/Multi-Turns t Wax. 14
(Number of teeth2'4)
P2 2
Pure Binary Pure Binary
DC+5V DC+5V
50mA Typ. 60mA Typ. 125mA Typ. 50mA Typ. 70mA Typ.
Ny 7 EREDRF 30pA Typ. | /N7 BREES 100pA Typ. |/ Vv 7V ERENEF 65pA Typ | /\y T ERENEF 30pA Typ. 7\ T UBRENRF 100pA Typ. 100mA Max
Battery operation | Battery operation | Battery operation | Battery operation Battery operation
Line Driver Line Driver
6.5x10~3 N - m Max 9.8x10-3 N - m Max 80x10-3 N - m Max | 98x10~3 N - m Max
(65gf-cm Max) (100gf-cm Max) (820gf-cm Max) | (1,000gf-cm Max)
150x10 6 kg * m2 | 1.21x10 -3 kg *+ m?
-6 ko + m2 -6 ke + m2
1.0x10 -° kg - m? Typ 6.5x10 © kg - m? Typ Typ Typ
in-1 in-1 9,216,000/Zmin"!
6,000min”' (rpm) 3,0(00m)ln 1,5(00"‘)'n Z:
rpm i (BSH#) (Electrical Spec.)
0.05mm TIR Max
0.1mm Max
0.1° Max
0.08kg Max 1.2kg Max 1.5kg Max
0.06kg Max (=7 EFEW) 0.3kg Max (r—7IVEFEV) | (F—TIEEEWL) 0.08kg Max
Without Cable Without Cable Without Cable
-10~ +105°C -10~ +85°C -10~+105°C -10~ +85°C -10~ +85°C
BB P40 [CR
Not Enclosed Oil Resistant
98m/s? 49m/s? 5~50Hz £1&1&1.5mm
(10G) (5G) 50~2,000Hz 100m/s?
1,960m/s? 294m/s? 1,000m/s?
(200G) (30G) 11msec
39,40 41,42 43,44 45,46 47,48 49,50 51,52
NOTE 1) Consumption Current: Specified value for an output circuit with no load.
NOTE 2) Regarding special specifications for the Protective Structure, please consult us.

Vibration: Value which satisfies the conditions of 2 hours each for axes X, Y and Z, for a total of 6 hours.
Shock: Value which satisfies the conditions of 3 times each for axes X, Y and Z, for a total of 18 times.

NOTE 3
NOTE 4



- ois 38 Series

AI0UXIII/BIALT

W 45K FEATURES

® 5 ¢ 38mm/ EhiZ ¢ 6mm

lc_oup- ® 7f&ge 1 100 ~ 2,500C/T
ing

Smartceiver

Converter

® Outside Diameter: ¢ 38mm / Shaft Diameter : ¢ 6mm

e ® Resolution : 100 ~ 2,500C/T

W 542 OUTLINE

<% mm Unit: mm

I0|s38 3XM3R& 6 17 45
3XM83 Depth 6

PCD28 =2 2
oI1s 66

ols 68

ois 128

¢6 Sorz
]
|
f
|
|
|
|
i

ois 85 Section B-B

%’H g ?si
-

Detail of Shaft

8 5 ‘

OH 35

ER}

OH 48

OH 60 IBESMAZE £0.5mm  Unless otherwise specified, tolerance is +0.5mm

We0.4  mmFZsX  Model No.
HEX OB zHEE 230,
ORI TABREC £ 5 00,

Designate the Model No. when ordering
© For special cases, please consult us.

TS53 N5

o B OB

BEXAYH

Resolution Electical Spec.
00 : 100C/T 10 © #=>aLI94hH
01 : 200C/T BJFEEE+5~+12V
02 : 300C/T 12 1 SAYRSANEH
03 : 360C/T B|REE+5V
20 :  400C/T
04 : 500C/T 10 : Open Collector Output
05 : 600C/T Voltage /+5~+12V
06 : 900C/T 12 @ Line Driver Output
07 : 1,000C/T Voltage /+5V
08 : 1,024C/T
09 : 1,200C/T
11 : 1,800C/T
12 1 2,000C/T
13 1 2,048C/T
14 1 2,500C/T




B 14§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

#MA14E  Mechanical Spec.

EEI ML 4.4x10-3 N - m Max
Starting Torque (45gf-cm Max)
Jitka-cES 1.5 x10 -6 kg-m?2 Max
Moment of Inertia (15g-cm? Max)
RAFEOEH

Maximum Allowable Rotation

5,000min~" (rpm)

SEEE
Resolution 100 ~ 2,500 G/T
epalic| A B Z#
Output Phase A, B, Z Phase
BREXE DC+5V-5% ~ DC+12V+5%
Supply Voltage DC+5V £5%
HEER 100mA Max (#& & farif)
Consumption Current (No load)
BAHRHAEE 40V
F—7raLs4a Maximum Allowable Output Voltage
(0] Collect =
o | P oneeer BALNHABR  30mA
=4 Maximum Allowable Sink Current
pake]
=
3
3 v —ZE#R 20mA Max
g3 - - Q Source Current
= FARZAN
Line Driver S oW 20mA Max
Sink Current
BAGEBRB 200kHz

Maximum Response Frequency

I bV, LTV ERE
Rise / Fall time

200nsec (74> KZ4N)
(Line Driver)

FEHME 21.6N Max
R E Radial (2.2kgf Max)
Allowable Shaft Load A M 10.8N Max
Axial (1.1kgf Max)
A—7>aL V4R 700
B) 538 fE % B Open Collector —10~+70°C
O H . - ~ - — &
perating Temp. Range 7{_/ K 7_’f/\Fﬁ 0 ~ +70°C
Line Driver
RTFR S0 R  LQEO
Storage Temp. Range —20 ~ +85°C
REBE
Protective Structure IP =50
#RE) 10 ~ 500Hz, 49m/s? (5G)
Vibration 3 FM\#& 2H 3way, 2H each
e 490m/s? (50G) 11msec
Shock 6 7 H& 3 [A 6way, 3times each
28
Mass 0.15kg Max

INC.

ABS.
Smartceiver

Converter

Coup-
ling

REF.

W AR E R ()

CIRCUIT AT OUTPUT STAGE (EXAMPLE)
e F—7aL 7 4HHA  Open Collector Output

S—IWR =TI
Shield Cable
DC+5V:R. =220Q
/ B DC+1 2V:#L =470Q
Power Supply
[\ wrese [ ) R

< Output signal line o]
* \ GND \ !} - gfﬁ ]
Encoder \ XAREPEBESOMLL T (|c':.20mA)\ L'Load
"% Transmisson distance 50m Max:
® ZA > RNZ4/NHF  Line Driver Output
26C31 1HY 26C32 1Y

26C31 or compatible

26C32 or compatible

Lo

Encoder

| JememmuonT || 7

*Transmission distance 1km Max
YARIT =V Kg—T L

Twisted Pair Shield Cable

HETRERIERE R, FRARRICLUARECEDYETOTITERS LS,
MRERT — TG, A P E—S 2 REEEORE E CHREBO L. AL TS

&L,

3% Note that the displayed transmission distance will vary greatly
depending on the usage environment.

% Verify the effects of properties such as impedance characteristics of a
transmission cable before usage

W RS 75 (1)

~Fi& mm Unit: mm

BREDEh
Driving Shaft

==t

0.05TIR

+FRA AL M3/

Cross-reccessed-head
pan-head screw

ATTACHING WAY (EXAMPLE)

B £ AHGIFEZE  OUTPUT PHASE SHIFT

BBV ET,

T
I,.T
a.b i ¢ djabed=z28 Insistor
AREH A lij """""" Tr : OPEN
A ch Output li ,,,,,,,,,, Tr : CLOSE
BAEH 7
B ch Output —I—,—\—,_
e e =Ti-%
Zia AE—
Z ch Output U ccw
gL ) RT
Viewed from
Shaft End

E) A—=T ALV SHADEES. ERRLEERT A EICK ) EROERE

FAYRZANEAOBZEICE, REES LHRGESHFEASIET,

by loading a RL shown in the left figure.
For line driver, reverse and non-reverse signal are outputted.

M #&#tZx CONNECTION TABLE

Note) For open collector output, above voltage wave form shall be obtained

J—FigeE A—7aLy4Eh A o PAY- -
Lead Wire Color Open Collector Output Line Driver Output
bi RED DC+5 ~ +12V DC+5V
= BLACK GND GND
# YELLOW Z ch Output A ch Output
=] WHITE GND A ch Output
&5 BLUE A ch Output B ch Output
#  GREEN B ch Output B ch Output
% BROWN — Z ch Output
#& ORANGE — Z ch Output

BEIZATIA AL MNIERTEH Y T THELL>TEDOTEETOTERL T LS,
Note that the alignment for attachment will change depending on the couplings or other devices to be attached.

757 ,,,,,,

o

R &
Driving Shaft

o1s 38 I

ols 66
oIS 68
ols 128
ois 85
OH 35
OH 48
OH 60

mie 0.4



ols 66 Series

AI0UXIII/BIALT

Smartceiver

M 555K FEATURES
COMETET @ B ¢ 66mm/ BifE ¢ Smm
lC_oup- ©® 4f&BE : 100 ~ 5,000C/T
ing
REF. ® Outside Diameter: ¢ 66mm / Shaft Diameter : ¢ 5mm

® Resolution : 100 ~ 5,000C/T

M 542 OUTLINE

~+i% mm  Unit: mm
OIS 38 1810.5 54
I AXM4RE 7 3
oI1s 66 50 4X M4 Depth 7
ois 68 L]
ois 128 s8] s ;
_ Cg i§ B I D 18
ois 85 3 ©
OH 35
=

OH 48 L = 500Min /I;J
OH 60 IEESHAZE £0.5mm  Unless otherwise specified tolerance is =0.5mm

M 0.4

B #23X Model No.

FEX DR IFR ZHEES LSV,
OFFRIERRIE TR 230,

Designate the Model No. when ordering
© For special cases, please consult us.

TS51

BRALH

2 @B OB
Resolution
00 : 100C/T
01 : 200C/T
02 : 300C/T
03 : 360C/T
04 : 500C/T
05 : 600C/T
06 :  900C/T
07 : 1,000C/T
08 : 1,024C/T
09 : 1,200C/T
10 : 1,500C/T
11 : 1,800C/T
12 @ 2,000C/T
13 : 2,048C/T
14 : 2,500C/T
15 : 3,600C/T
16 : 4,096C/T
17 : 5,000C/T

132:

632:

102:

602 :

122:

Electical Spec.
132:

F—FraLT79%A
B|HEEE+5V
F—FraLT79%A
BJEEE+12V
BEHSH
B|HEEE+5V
BEHSH
BEEE+12V
SAVRSANEH
B|HFEEE+5V

632:

102:

602:

122

Open Collector
Voltage/+5V
Open Collector
Voltage /+12V
Voltage Output
Voltage/+5V
Voltage Output
Voltage /+12V
Line Driver
Voltage/+5V




B 14§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

#EMA4E  Mechanical Spec.

INC.

= -3N . ABS.
PIREE 100 ~ 5,000 C/T E® vy 2.9x10-3 N - m Max
Resolution Starting Torque (30gf-cm Max.)
HAHHH A B, Z 4 hiEtkaES 3.0x10 8 kg-m? Max Smartceiver
Output Phase A, B, Z Phase Moment of Inertia (30g-cm? Max)
BREE o o RAHFEOER in-1 C
onverter
Supply Voltage DC+5V 5% DC+12V=5% Maximum Allowable Rotation 5,000min =" (rpm)
HEER 200mA Max (A& FEEF) FEHE 21.6N Max Coup-
Consumption Current (No load) R E Radial (2.2kgf Max) ling
BASREAERE 40V Allowable Shaft Load A @ 12.7N Max
F—7rary 4 Maximum Allowable Output Voltage Axial (1.3kgf Max) REF.
Open Collector RAHARAER 100mA ENEIR IR 0 ~ +70°C
H o Maximum Allowable Sink Current Operating Temp. Range
€ :
g ] ) RI7 R EEE — LRFO
NE | BEHA H = DC+2.4VMin | H = DC+10V Min Storage Temp. Range -20 ~ +85°C
# iy Voltage Output L = DC+0.4V Max | L = DC+1V Max REBE
§ Pr:)tecfi:_ve Structure IP =50
& s i VY — &R 40mA Max
FARTAN N75113 Source Current #RE) 5 ~ 500Hz, 49m/s* (5G)
Line Driver SNTSTISOr > %% 40mA Max Vibration 3 B 2H 3way, 2H each
P Sink Current i 490m/s? (50G) 11msec
BAGE R Shock 6 AE%& 3 [E 6way, 3times each
X 125kHz Max
Maximum Response Frequency g8 0.5kg Max
MEY. IV Tusec (BEHT) | 200nsec(F1KF1/%) e
Rise / Fall time Volt: Output Line Dri
(Voltage Output) (Line Driver) ois 38
W B E (B) .
CIRCUIT AT OUTPUT STAGE (EXAMPLE) B HfIfHZE  OUTPUT PHASE SHIFT ols 66 I
e A —7>aL Y 42HHA  Open Collector Output T -
=R —T I a by c,djabed=z+g  1ansistor ois 68
Shield Cable I Tr - OPEN
TR DC+5V:R. = 2200 AR ’
Power Supply DC+12V:R. =4700 Achoutput —— | L1 Lo Tr:CLOSE  ©I5 128
[ mtE%ﬁ_{ \ A BN
< \ / Output signal line \ [} '|' B ch Output ois 85
* GND < eSS e=T+1
Encoder !X{iiEEEﬁSOmuT(IFZOmA) ‘ L:Load 74885 4’—\— 2 OH 35
*¢Transmission distance 50m Max Z ch Output ‘ e ‘ cow
® EEHFA  Voltage Output L ! \ i RT o 48
=W —=J Viewed from Shaft End
Shield Cable
/ mg B A—7>aL0 SEAOBES. EERERETCECLIEROBER oy 60
. Sower Soo BT, ) ]
/ \ ;v;]eé%u;;y / \\ FAURIANEADFEICIE, REES EHERGESIHNEhET,
27 Note) For open collector output, above voltage wave form shall be obtained miB 0.4
\ / Output signal line \ [} T by loading a RL shown in the left figure. 0
A4 GND \d L'%ﬁ For line driver, reverse and non-reverse signal are outputted.
Encoder ‘ MAmxiER2mLL T ‘ L:Load

" Transmission distance 2m Max

® A RNZ4/NHiF Line Driver Output

SN75113 1§24

VAT =R =TI gN75115 14

SN75113 or compatible

Twisted Pair Shield Cable
/

SN75115 or compatible

Encoder

HARIEIERE T kmBL T

7

I%Transmission distance 1km Max

HRRTERER S, FRARRICLURE(EDYETOTITEEC LS,

KEET— T, AV E—4 2 ZBHEOHEE RO L, EAL TS,
% Note that the displayed transmission distance will vary greatly depending

on the usage environment.

3% Verify the effects of properties such as impedance characteristics of a
transmission cable before usage

ATTACHING WAY (EXAMPLE)

W B35 (1)

~F%& mm Unit: mm

BREhe
Driving Shaft

0.05TIR

Cross-reccessed-head
pan-head screw

B jE&3% CONNECTION TABLE

=72 a7 46 LVBEHD
Open Collector

U— Nige

T4 NI INEA

Lead Wire Color Line Driver Output

Voltage Output

bii RED DC+5V DC+12V DC+5V

2 BLACK GND GND

B YELLOW Z ch Output A ch Output
=} WHITE GND A ch Output
= BLUE A ch Output B ch Output
Fod GREEN B ch Output B ch Output
x BROWN — Z ch Output
& ORANGE — Z ch Output

BEIZXTIA AL MIERT2H Yy TV TELL>TEDSTEETOTERL T LS,
Note that the alignment for attachment will change depending on the couplings or other devices to be attached.

757 ,,,,,
B

FER B AN M4/

&
Driving Shaft

g . 0.15° Max

I a-4
Encoder

20 Max

10



ols 68 Series
= AVIURIIN, WIAT

W 45K FEATURES

Converter @ HLR4) 68mm/ BifE ¢ 10mm
Cop- @ MEHE 1 100 ~ 5,000C/T
e @ pEEREE. ALY —Iuft

Smartceiver

REF.
@ Outside Diameter: ¢ 68mm / Shaft Diameter : ¢ 10mm
® Resolution : 100 ~ 5,000C/T
® Dust-Proof construction, With oilseal
M 542 OUTLINE
~+i% mm  Unit: mm
20 =05 70
ols 38 €8 1,126
561 sxg5d 3.6
oIs 66 15_ |15, |
IOIs 68 i o U
ois 128 o sl o TE 3
— 3 §slr et ———
ois 85 s 4% é <
OH 35
OH 48 )
- Lﬂwwn//g
OH 60 IEESHAZE £0.5mm  Unless otherwise specified tolerance is =0.5mm

We0.4  mmFZsX  Model No.

FEX DR EHRXEEIEE 720
OFFRIEHRIE T 230,

Designate the Model No. when ordering
© For special cases, please consult us.

TS50 N

S M@ OB

Resolution

o ipfax
Electical Spec.

00 : 100C/T 532: #—=vavLo9dhH 532 : Open Collector
01 : 200C/T B|REE+5V Voltage /+5V
02 : 300C/T 632: A=AV IIHH 632 : Open Collector
03 : 360C/T BREE+12V Voltage+12V
04 : 500C/T 502 : E|ELHS 502 : Voltage Output
05: 600C/T B|REE+5V Voltage/+5V
06 : 900C/T 602 : E|EHS 602 : Voltage Output
07 : 1,000C/T FIREE+12V Voltage+12V
08 : 1,024C/T 122 SAYRSAN\HEH 122 : Line Driver

09 : 1,200C/T FIREE+5V Voltage/+5V
10 @ 1,500C/T

11 : 1,800C/T

12 @ 2,000C/T

13 1 2,048C/T

14 : 2,500C/T

15 : 3,600C/T

16 : 4,096C/T

17 : 5,000C/T

11



B 14§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

#MA14E  Mechanical Spec.

INC.

A 2N . ABS.
PIREE 100 ~ 5,000 C/T £ vy 9.8x10-2N - m Max
Resolution Starting Torque (1kgf-cm Max)
HH4 A B Z# g RS 3.0x10 6 kg-m2 Max Smartceiver
Output Phase A, B, Z Phase Moment of Inertia (30g-cm? Max)
BREE o o RAFEOEZEH in-1 C
onverter
Supply Voltage DC+5V=5% DC+12V=5% Maximum Allowable Rotation 7,200min =" (rpm)
HEBER 200mA Max (& k) ¥EHm| 98N Max Coup-
Consumption Current (No load) HAMEE Radial (10kgf Max) ling
BAFBREHERE 40V Allowable Shaft Load i H M 49N Max
F—7ravs 4 Maximum Allowable Output Voltage Axial (5kgf Max) REF.
Open Collector RAHARAER 100mA BERE &R 10 ~ +70°C
@ Maximum Allowable Sink Current Operating Temp. Range
g RIFREEEH —20 ~ +85°C
5 2 | BEEN H = DC+2.4V Min | H = DC+10V Min Storage Temp. Range
# Y Voltage Output L = DC+0.4V Max | L = DC+0.4V Max 1REBE P =52
3 Protective Structure -
BE
- o Y—ZEF 40mA Max iEH 5 ~ 500Hz, 98m/s? (10G)
FARIAN SN75113 1855 Source Current Vibration 3 AE#& 2H 3way, 2H each
Line Driver Eg‘rfqigt?bfg B 40mA Max = 980m/s? (100G) 11msec
Sink Current Shock 6 & 3 [@ 6way, 3times each
RAICE BRI HE
Maximum Response Frequency 125kHz Max Mass Tkg Max
LBV, 3TV RERE 1usec (BEHFA) |200nsec(F1KF71/Y)
Rise / Fall time (Voltage Output) (Line Driver) - ois 38
B EAfAHZE  OUTPUT PHASE SHIFT
. tﬂﬁfﬁ@%(@]) T oIS 66
CIRCUIT AT OUTPUT STAGE (EXAMPLE) ToT
o a.bcdjabed=z+g qangistor
e F—72aL 7 ZHF  Open Collector Output \ oIs 68
S—IWRr =T AR | | | """""" Tr: OPEN
Shield Cable A b Aodent — | 1 .
- DC5VAL= 2200 A oh Output Tr: CLOSE ols 128
L DC+12V:R. = 4700Q BHEH 7
Power Supply o
[\ wnese [ L B oh Output T ois 85
< \ / Output signal line \ [} '|' e=T+5
o GND <
a L& ZHH S oiH 35
Encoder ‘>ﬁ<-1£i£ﬂﬁ%ﬁ50mL:l'F(lc=20mA) ‘ L:Load Z ch Output | e | ccw
“%Transmission distance 50m Max \ \ sk W R T
® EEHF  Voltage Output ) Viewed from Shaft End OH 48
gﬁélé'\g;bi;b F) A= 2 ALV aEADHEES. ERRLEERT I EICKY LROBER
AT VERR
ET g . OH 60
T4 RNIANEADZEICIE. REGES EIERGESHFHAEShET,
* POW@"_SUPPW —-l_ Note) For open collector output, above voltage wave form shall be obtained
/ \ HAHESER / \\ by loading a RL shown in the left figure. MIB 0 4
Output signal line For line driver, reverse and non-reverse signal are outputted. :
C ™ = AT e
Encoder XAREIEEE2mMLL T L'lCoad =
% Transmission distance 2m Max | . Eﬁ% CONNECTION TABLE
® o1 RNZ4/NEFA Line Driver Output 5% T
" YARINRT =R —T L " y—rge  |TTTVALISRSURELR | S50 k54 A
SN75113 184 Twisted Pair Shield Cabl SN75115 1B ) Open Collector . )
SN75113 or compatible wisted Fair Shield Lable fongsiis or compatble Lead Wire Color Voltage Output Line Driver Output
i RED DC+5V DC+12V DC+5V
= BLACK GND GND
= YELLOW Z ch Output A ch Output
Encoder SMAREIEEE kLT e =] WHITE GND A ch Output
3% Transmission distance Tkm Max = BLUE A ch Output B ch Output
MRREXIERE R, FRARBICLURZ(EDYETOTITEECEEW, —
SRR — TS, { Y E— 42 ARHEOREE CHROL, BALTI LSV, B CREED B ch Output B ch Output
3% Note that the displayed transmission distance will vary greatly depending X BROWN —_— Z ch Output
on Fhe usage environment. _ _ o = ORANGE Zch Output
% Verify the effects of properties such as impedance characteristics of a
transmission cable before usage
W B{+ 5% (B])  ATTACHING WAY (EXAMPLE)
. ] BEAIZXTIA AL MIERT2H Yy TV TELE>TEDSTEETOTERL T LS,
<Fi& mm Unit: mm Note that the alignment for attachment will change depending on the couplings or other devices to be attached.
EREheEmh
Driving Shaft
EREhEH
Driving Shaft —g ————— T~ —
- 0.15° Max
— J/
— 20 Max I>a-4
o« " Encoder
o
8 <
o S
N
+FRfFH N M5
Cross-reccessed-head
pan-head screw 12



- ois 128 Series

AI0UXIII/BIALT

W 45K FEATURES

N @ S 128mm (JEERY). [1126mm (75> TR) |
Coup- © #iE P 16mm \

Smartceiver

e @ 4M&EEE : 25 ~ 5,000C/T
REF. O Biafbry
® Bk (IP =57)

@ Outside Diameter: ¢ 128mm (Mount Type) oy
[1125mm (Flange Type) / Shaft Diameter : ¢ 16mm ‘ LY

® Resolution : 25 ~ 5,000C/T ‘ v

® Ultra Rugged Type

® Water-Proof (IP = 57)

W S4FZE OUTLINE

oIs 38 . .
<Fi& mm Unit: mm
*EIEEIE (¢128) JIS B 1301
ols ME: T — .
66 Mount Type ‘ Asf;i’;;a'a”e‘“y 5;%3 ?(rﬁzcgl?l)e land
m o — EiBeM(AC25C) = HAICHH
Z EEUVERTENRCEVET,
oI1s 68 13575 p Cable gland AC25C s available
AXTEE(T z 7 on request.
2 Connector Type ~ * 7| A (Total body lengthshall be increased.)
Z 1 g ‘{ i - — &) B

IOIS 128 h=2000MIN 28 ‘
32
’:( > D
oI5 85 T R gab‘z"{:';{j Ty T

— 120 T\ 46 | 60 | —| 18
(140) ~ (82)
OH 35 4x910

OH48
6XM8 F&22% 45 AXPIER

6XM8 Depth 22 Egually spaced Egually spaced
OiH 60 778 © PCDI00\  [izsMax FCD140
w 92Max |

m——— 18 : FfFx— 4 EiE£4 (A20C)
Flange Type j:cisi?iméiﬁjf Water tight cable_gland
miB 0.4 2 5x5%28 HEEM (AC25C) (- bHISARE.
- JIS B 1301 K LRRTEIR A ET.
8 i01 Cable gland AC25C is available
| onrequest.
i s N (Total body lengthshall be increased.)
Bl 24 (A20C)
Water tight cable gland
&
W

IBESAZE £0.5mm  Unless otherwise specified tolerance is +0.5mm

B #3X Model No.
HEX DRI EHIEE S ZE 0,
ORFIHRE HBC £,

Designate the Model No. when ordering
© For special cases, please consult us.

TS50 N

o B OB BRI

Resolution Electical Spec.
80 : 25C/T 10: BB - -9« 10 : Mount Type - Cable Type
81 : 200C/T BEHAH Voltage Output
82 : 300C/T 100 : BBE - ARTIIAT 100 : Mount Type - Connector Type
83 : 600C/T JVFUXVI VA Complementaly Output
84 : 900C/T 310: ISV YB - OxJ994F  310: Flange Type - Connector Type
85 : 1,200C/T EEHH Voltage Output
86 : 1,500C/T 300: ISV ORJITIA4FS 300 : Flange Type - Connector Type
88 : 2,500C/T IV FUXVI VA Complementaly Output
90 : 5,000C/T

13



B 14§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

INC.

#MA14E  Mechanical Spec.

= 1N - ABS.
MERE _ 25 ~ 5,000C/T EE _l~1lz’7 2x10-1 N - m Max
Resolution Starting Torque (2kgf-cm Max)
74 A B# 1B 5.0x10-% kg-m?Max Smartceiver
Output Phase A, B Phase Moment of Inertia (500g-cm? Max)
EEET o RAFEOEZEH in-1 C
onverter
Supply Voltage DC+24V= 20% Maximum Allowable Rotation 2,500min~" (rpm)
HEBER 300mA Max (f & fa7hs) ¥EHm| 392N Max Coup-
Consumption Current (No load) HAMEE Radial (40kgf Max) ling
Allowable Shaft Load i H M 49N Max
EEEH H = DC+24V20% Axial (5kgf Max) REF.
# o | Voltage Output BER R i
o _g. L = DC+0.5V Max Operating Temp. Range 0~ +50°C
3 R R AR ,
®d , Storage Temp. Range 20 ~ +85°C
3 ACTUAAIVEH H = DC + 24V +20% E.
5 Complementary L%E%E s IP=57
Output L = DC+1.1V Max rotective Structure
RED 98m/s?
BRAWE R o5KHz M Vibration (10G)
Maximum Response Frequency z Max e 980m/s?
I kW, STV 5 M Shock (100G)
Rise / Fall time Hsec Max g2 7kg Max  JEEBE, 8kg Max 758l
Mass Mount Type Flange Type
o1s 38
L
W D ERE R () M HAGFEZE  OUTPUT PHASE SHIFT
CIRCGUIT AT OUTPUT STAGE (EXAMPLE) ois 66
T
* = 1L
BEHFA  Voltage Output S a_ b . d|abed=z+g Transistor ois 68
=Wy .
Shield Cable AR T | | | Treore ois 128
= AchOutput —— | b———"rs Tr: CLOSE
s
> Power Supply BiEH 5
[\ wrese [ ) sehowpat || | [ ois 85
Output signal lin R — cow
\Jorsmaiel 4| ] i) BT
> | GND ¢ | CES Viewed from Shaft End ~ OIH 35
Encoder MAREEEEES0OMEL T L:Load =
“xTransmission distance 50m Max . %*‘Ei CONNECTION TABLE oH 48
&
e 17X 2AJVHF  Complementary Output #® L
R . . Function OH 60
A:25C3733 1824 JAANT L=V =T )b = T
B:2SA1460 1HX Twisted Pair Shield Cable BEHD ALTUXHIVER
A:25C3733 or compatiole TR Voltage Output Complementary Output miB 0.4
B:25A1460 o compaib Power Supply ’
: WEMEILS H RED 1 C+24V DC+24V
)
- OO0 ano —-— BLACK 2 GND GND
1 )
HAESHR 3 WHITE 3 GND Ach Output
Output signal ling| ch Dutpu
o { | o L BROWN 4 Ach Output GND
GND . — GREEN 5 Bch Output Bch Output
Encoder ‘ ‘ LA
L:Load —_— 6 —_— GND
MARXFEEES00mLL T AT —TIVETBERICKUHEFTRETT

*Transmission distance 500m Max
NERNGRER L, FRAREICLYVAZC(EDNETOTITERC LS,

MEET—TIVIE, 1V E—-F 2 AFMEOHEE CHIEOL, AL TS,
% Note that the displayed transmission distance will vary greatly depending

on the usage environment.

% Verify the effects of properties such as impedance characteristics of a

transmission cable before usage

W BfF5% (B])  ATTACHING WAY (EXAMPLE)

<& mm  Unit: mm

EXEheEm
Driving Shaft

EER
Mount Type

KIHFARNDFARISARTRIL MM A Z AFH L, DN—EBHULIT> TS,
Fiz AN—BUFEHIIEOY T EHERICEA L. KIV &S ML
44kgf-cm THIF T T Z& W,

% Output cable is provided upon request.

% When wiring connections to the terminal block, remove the cover by unscrewing
the four M4 hexagon socket head bolts. When attaching the cover, insert the

O-ring securely, and screw the bolts in with a tightening torque of 44 kgf - cm.

%,,

—-=]
]

77 TE BREhdm
Flange Type Driving Shaft
e
Q .
.
i ™~

0.05TIR

RERMFRIL b M8
Hexagon socket head cap bolt

Z

BEFIZXTIAAL MNIERTE2H v TV THILL>TED>TEXRTOTERELTLERL,
Note that the alignment for attachment will change depending on the couplings or other devices to be attached.

14



Y oIs 85 Series
s AYITURIIN BRI A D

Smartcei
martceiver B 455K FEATURES

Converter @ SRS 85mm/ ABFEBIEHE ¢ 15mm
Coup- © 9fE8E : 9,600 ~ 50,000C/T

e @ BEEEH
REF. O RYFITHERE
— O 5EEH

@ Outside Diameter: [ ] 85mm /
Motor Shaft Diameter : ¢ 15mm

@ Resolution : 9,600 ~ 50,000C/T

® High Speed responsivity

@ Easy to attach

@ High reliability

os3s M AHZE OUTLINE

Axp5.5RENES 22 70Max. <Fi& mm Unit: mm
ois 66 Equally spaced oblong hole ‘ 5
PCD100 ‘ .
45° ‘ |2 | |15
ols 68 ‘ N \

. |
- : =
ois 128 o 7< © & 3 g

IOIS 85 ~ E.o, g o§ 2| gc 8 © |~ goi
N (T ~TT o) 2198 T, T o T FE g% e B
= s |[~= % s
i i
o 35 @ ‘ o L b
S 5308 / 2X M4, || 3:02 ® 27.5
OH 48 ;% & || ] ) -
OH 60 ‘ |
— Q)
we 0.4 3

¥ —fIE
97F3102E22-14P (DDK) / Key Position /

IBESAZE £0.5mm  Unless otherwise specified tolerance is +0.5mm

B #2X Model No.

FEX DR EIFR ZH#EEL LSV,
OFFRIE#R I T 220,

Designate the Model No. when ordering
© For special cases, please consult us.

TS517LIN60

oS B OB
Resolution

9 1 9,600C/T
0
8

125,000C/T
:50,000C/T

15



B 14§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

SMEEE

Resolution 9,600 ~ 50,000 C/T

el ic| A/B,Z U V,W#

Output Phase A, B, Z, U, V, W Phase

BREE

Supply Voltage DC+5V=5%

HEER 250mA Max (#EET7RF)

Consumption Current (No load)
26LS31 #H

o 26L.S31 or compatible

c

AL | FALRFA Y—ZBER  20mA Max

i Line Driver Source Current

L S UBR 20mA Max

Sink Current

RAICE BRI 9,600C/T | 25,000C/T | 50,000C/T

Maximum Response Frequency 576kHz 1.5MHz 2.5MHz

=) IR

LBV LRV BFERE 200nsec

Rise / Fall time

W e (6)
CIRCUIT AT OUTPUT STAGE (EXAMPLE)

® J 12 KNZ4/\HF Line Driver Output

261331 or compatible VAR S—IRAr—T )b 55630 o compatible

261531 45 T’\/msted Pair Shield Cable 261532 84
Encoder ‘->Z<1£iﬂE%SOmL:l'F(Ic=20mA) ”

B%Transmission distance 1km Max
MRNERIERE, FERARBICLUARZ(EDNETOTITERCLEL,
MEET— TG, 1V E—F 0 AFMEOHEE CHIEOL, FRAL TS,
*%¢ Note that the displayed transmission distance will vary greatly depending
on the usage environment.
3% Verify the effects of properties such as impedance characteristics of a
transmission cable before usage

B #&#t3 CONNECTION TABLE

97F3102E22-14P

I F S " AE HFES ®AE

PIN Function PIN Function
A A ch Output V ch Output
B A ch Output L V ch Output
C B ch Output M W ch Output
D B ch Output T W ch Output
F Z ch Output S DC+5V

G Z ch Output R GND

H U ch Output — —

J U ch Output N Case GND

B BM$5% (B]) ATTACHING WAY (EXAMPLE)

#MA14E  Mechanical Spec.

INC.

U ch Output

V ch Output

W ch Output |

VR =F=pj]

V i8S [

W HEH A

CCW

s ) RT

x
-+
3

k.l.m.n.p.g =30°+1°

Q@I I—4DX—FERLEET—FIDEHREEDETL LT,

<% mm Unit: mm

FERMEANML M5

Cross-reccessed-head
pan-head screw

@ Align the center of key groove with motor Zero point.

‘ h Viewed from Shaft End

EE LY 2.0x10-2N - m Max ABS.
Starting Torque (200gf-cm Max)
RitREER 2.0x10 -5 kg-m? Max Smartceiver
Moment of Inertia (200g- cm? Max)
RAFEOGEH P C
onverter
Maximum Allowable Rotation 5,000min~" (rpm)
FEHE 19.6N Max Coup-
SR E Radial (2kgf Max) ling
Allowable Shaft Load B M 9.8N Max
Axial (1kgf Max) REF.
EN{ER E #E o
Operating Temp. Range 10~ +85°C
1RTFIR FE #E B .
Storage Temp. Range 20 ~ +90°C
REBE =
Protective Structure IP =52
5~ 55Hz. £ 1&g Total amplitude 1.5mm
i) 49m/s? (5G)
Vibration 55 ~ 200Hz, 49m/s
3 AE& 2H 3way, 2H each
fiEd 1,960m/s? (200G) 11msec
Shock 6 A ME#& 3 [ 6way, 3times each
HE
Mass 1kg Max
o1s 38
(o -
M EHfHHZE  OUTPUT PHASE SHIFT
oIS 66
. I.TI
AfEES | TS5179N60 abcd=y + g oIs 68
A ch Output T
T e=T = 5
T T o1s 128
B AEH " TS5170N60 abcd=7 + g
B ch Output _,__\__,_ e =4T~10T
al bl cld - TS5178N60 abcd=1 + 1 ois 85
Z 1A ‘ ‘ e =8T~20T
Z ch Output . Cccw OIH 35
imL R T
‘ [ ‘ Viewed from Shaft End
OIH
BELX15° 48
Error between
P . OiH 60
— By TIT DX —EFRDEDEREETE°
Error between the key groove center of the coupling
miB 0.4

16



INC.
ABS.
Smartceiver

Converter

Coup-
ling

REF.

ols 38
ols 66
ols 68
ois 128
ois 85
IOIH 35
OH 48
OH 60

mis 0.4

17

oiH 35 Series

AT URIIN PEBIALT

W 45K FEATURES

© 53 ¢ 35mm/ HEHFRIEHR ¢ 6mm
O PFREE
0o BYRIHPER

o &/

i

500 ~ 6,000C/T

@ Outside Diameter: ¢ 35mm / Motor Shaft Diameter : ¢ 6mm
@ Resolution : 500 ~ 6,000C/T
@ Easy to attach

@ Ultra Small Size

W 542 OUTLINE

[SSENNNNN

o
pz T )

BT IEHRLU N
KB :
Hexagon

socket set screw

(attached 2 pieces)

I a-4WfE
Encoder mounting surface

~_)

~0.004

|
Al
}8

$6.2
|

EESSENANNAN

23.7

¢6 +got2

hEFARR
Shaft Details

E—sEhHETE
Recommended
Dimensions on Motor shaft

R14.5 +0.5

<& mm  Unit: mm

( AR LUR )
PCD 29

Recommended screw hole
on mounting side
PCD 29!

N.P
il

¢35

T SA TRV M2.5 /
FeiFhERER

Recommended screw:
Hexagon socket head cap screw.M2.5
A Plain and Spring washer is used.

EESAE £0.5mm  Unless otherwise specified tolerance is +0.5mm

~__L=500Min

B 23X Model No.
FEEXDOEEHRXEEIEE 280,
ORFIMERIZ CHBC £,

Designate the Model No. when ordering
© For special cases, please consult us.

TS52

2 & B
Resolution

04 : 500C/T
07 : 1,000C/T
08 : 1,024C/T
12 1 2,000C/T
13 1 2,048C/T
14 : 2,500C/T
31 : 3,000C/T
16 : 4,096(2,048x2)C/T
17 @ 5,000(2,500%x2)C/T
33 : 6,000(3,000x2)C/T

N3

B

Pole
00 : 1% 4 00 : Pole/4
10 @ 1@%6 10 : Pole/6
30 : t@#8 30 : Pole8




B 14§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

#MA14E  Mechanical Spec.

INC.

‘. -3N. ABS.
PIREE 500 ~ 6,000 C/T 8 vy 5.9x10-2N - m Max
Resolution Starting Torque (60gf-cm Max)
BEpaLic] A, B,Z U, V, W 48 EiREDSE 1.0x10 -6 kg-m? Max Smartceiver
Output Phase A, B, Z, U, V, W Phase Moment of Inertia (10g-cm? Max)
EEET o RAHFEEEL in-1 C
onverter
Supply Voltage DC+5V=5% Maximum Allowable Rotation 6,000min~" (rpm)
HEER 200mA Max (& 75) R Ay 0.05mm TIR Max Coup-
Consumption Current (No load) ANEFRMABR L WH A ling
Mounting Tolerance Axial End Play 0.2mm Max
h o
gﬂﬂi‘]ﬁ nclination 0.1° Max REF.
26C31 X B fFREEE o
w 26C31 or compatible Operating Temp. Range =20 ~ +85°C
o 5
< 1RTFIR FE #E B o
NS | S4LRSaN Y —ZR®f  20mA Max Storage Temp. Range 25~ +857C
- . . Source Current
BT Line Driver BEEE IP =40 (BEFEEREL)
3 [ Protective Structure B Electronic Circuits Disclosed
3 > UER  20mA Max o :
Sink Current RE 5 ~ 55Hz, 21§ Total ampzlltude 1.5mm
Vibration 50 ~ 200Hz, 49m/s? (5G)
3 M 2H 3way, 2H each
E= 490m/s? (50G) 11msec
— - 3 Shock 6 A ME+#& 3 [ 6way, 3times each
DS IR 200kHz Max BE
Maximum Response Frequency 0.2kg Max
FEUNES UL 100nse0. M Mass
Rise / Fall time nsec. Viax ois 38
A -
W EL4HZE  OUTPUT PHASE SHIFT
W A E R (F) ois 66
_CIRCUIT AT OUTPUT STAGE (EXAMPLE) T
® 51> KZA/\HH Line Driver Output 2 b o 4 aboder s T eoTel oIs 68
} 478 2
26C31 17 HANTI=RT =T opLs32 #HY bed=T =T (x2 xap
26031 or compatible / Jwisted Pair o0 3 or compatile Algn | L | | ahety > 6~( oo 5 ois 128
P Shield Cable P Ach Output g: ZAALEUR (LEY)
S
‘EE Bcﬁ ?ﬂ g : From Uch (rise point) ois 85
P to Zch center
N
» OH 35
L Z RN I
Encoder \ SRRIEEE kmIL T i Zch Output e
B%Transmission distance 1km Max "74’1 OH 48
MRNEXEME, FARECLVARZ(EDUETOTITERC LS,
MERT— TV, AP E—F2 2FME0REE CRAOL, FALT LR, [¢]
% Note that the displayed transmission distance will vary greatly depending ‘ OH 60
on the usage environment.
% Verify the effects of properties such as impedance characteristics of a U ldgﬁ'ctﬂti miB 0.4
transmission cable before usage ch Qutpu
VA B2
s [ ]
B B{374:% (BI) ATTACHING WAY (EXAMPLE) Voh Output Pole | kimnp,q | r
<Fi& mm Unit: mm 4 30+1.5° |180°
ANAENEDRU (KIZH5%) M2x3 (274) W 8 H [ [
~] 2XM2X3 Wech Output K I|m n p|lqg 6 20+1.5° |120°
Hexagon socket set screw (Cup point) ‘ ‘
8 15+£1.5° | 90°
= CCwW
- MfAESLIRT

Driving Shaft

© REAERINF
———— Hexagon wrench

Viewed from Mounting side

B i3 CONNECTI

ON TABLE

ANENFFARIVIM2.5
M2.5 Hexagon head socket cap screw

R=ILRAAFHLLIE
NAERINT & TORIC
IITUTERL TS,
Please process and use the
ball point wrench or hex
wrench as shown in figure.

M 5514k SPECIAL SPECIFICATIONS

FRlfEiRE AT SO

For special specifications, please consult us.

AN (MEP3BICENET,)
cA-=FraLvs

- BEIREZ1T

- E—21BE

+ With cover

+ Open collector output
* Less wiring type

* Number of motors pole

—KNig& A2 A PAY: V)

Lead Wire Color Line Driver Output

# RED DC+sV
= BLACK GND -
5 BLUE A ch Output -
%/ 2 BLUE BLACK AchOutput -
e GREEN B ch Output
# 2 GREEN ~ BLACK B ch Output -
B YELLOW ZchOutput
# ® YELLOW ~ BLACK Z ch Output -
* BROWN UchOutput
%2 BROWN ~ BLACK U ch Output -
X GRAY V ch Output
J&/® GRAY / BLACK V ch Output -
=] WHITE W ch Output
B2  WHITE ~ BLACK W ch Output -

18



OIH 48 Series

INC.
ABS. ~ ~ 50 ©
Smartceiver
M 455K FEATURES
CONEET @ ST 48mm/ ABFEIERTE ¢ 8mm
Coup- © hZHE o 9.525 (3/8inch) * TXIIGHIHE
ling BEEROF THHVEDEEEN,
REF. © 4##EE : 1,000 ~ 12,000C/T
® BT ES
@ Outside Diameter: ¢ 48mm / Motor Shaft Diameter : ¢ 8mm
@ Hollow shaft available up to ¢ 9.525 (3/8inch)
Please contact our sales divisions.
@ Resolution : 1,000 ~ 12,000C/T
® Easy to attach
M 42X OUTLINE
ois 38 N, L = 500 Min <& mm Unit: mm
oIs 66 % - 5
(o] 68 R20
ois 128
ois 85 T N - %
OH 35 o
. Z|} B ot
IOIH 48 ‘ 35 Mounting plate details
I a-FWfE
Encoder mounting surface 23.5 0
OH 60 5 22 Min °+;°°
0.4 O e
— (LR [ S— 2
i 2 8T *mzzzzzzzy zzezzess |
= = 2xM3
L S TSRS AARMIED
46 Recommended Dimensions on Motor shaft ﬁéﬁgﬂ:g

19

IBESAZE £0.5mm  Unless otherwise specified tolerance is +0.5mm

Shat Details socket set screw
(Attached 2 pieces)

B #5X Model No.
HEX DT R EHIEEL 80,
OFRIHRIZ SHEC £,

Designate the Model No. when ordering
© For special cases, please consult us.

TS52 N5

2 % B B B
Resolution Pole
07 : 1,000C/T 00 : 1@%L 4 00 : Pole/4
08 : 1,024C/T 10 : f@%. 6 10 : Pole/6
12 : 2,000C/T 30 : 1@%8 30 : Pole/8
13 1 2,048C/T
14 : 2,500C/T
31 1 3,000C/T
16 : 4,096C/T
17 : 5,000C/T
33 : 6,000C/T
46 : 8,192(4,096x2)C/T
36 :10,000(5,000%x2)C/T
32 :12,000(6,000%2)C/T
¥ X 4HTTHE
X 4 is possible, too.




B 14§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

#MA14E  Mechanical Spec.

INC.

SRRE N 5.9x10~3 N - m Max ABS.
Resolution 1,000 ~ 12,000 C/T Starting Torque (60gf - cm Max)
4R A B, Z UV, W4 EiREE 1.0x10 -6 kg-m? Max Smartceiver
Output Phase A, B, Z,U,V, W Phase Moment of Inertia (10g-cm? Max)
TBREE o RAFEOEZEH — C
onverter
Supply Voltage DC+5V=5% Maximum Allowable Rotation 6,000min~" (rpm)
HERER 200mA Max (4 & 7E) _ ‘ R Ay 0.05mm TIR Max Coup-
Consumption Current (No load) ANWHFEMABEZ L 75 0.2mm M ling
Mounting Tolerance gﬂ:({ig?;fnd Play -cmm Max
s Shaft Inclination 0.1° Max REF.
26LS31 1 BEEERE
# o 26L.S31 or compatible Operating Temp. Range -20 ~ +85°C
c L
AL | S K4 V—ZBH  20mA Max i S B0 -25 ~ +85°C
B e Brhver Source Current Storage Temp. Range
% RERE IP =40
& Y2 ER  20mA Max Protective Structure =
Sink Current EH 5~ 50Hz, £#1& Total amplitude 1.5mm
Vibration 50 ~ 200Hz, 49m/s? (5G)
atio 3 A ME%& 2H 3way, 2H each
RKRICE BB 200kHz Max e 980m/s? (100G) 11msec
Maximum Response Frequency Shock 6 A ME+#& 3 [ 6way, 3times each
LBV, LR EERE gE
Rise / Fall time 100nsec Max Mass 0.3kg Max o
ois 38
(ol
W OEx R () B EHfHHE  OUTPUT PHASE SHIFT o5 66
CIRCUIT AT OUTPUT STAGE (EXAMPLE) .
® 514> N5 /N\HF Line Driver Output L ) ols
p a,.b,c,d a.b.c.d-4t8 e=Tsg 68
[
. e . . T T
261531 ffi%  VIANATYIMT TN p6sap 8% AR abodsg 2 (X2, X4) ois 128
7 wisted Pair - ] . N
261831 or compatible / Shiold Catle. |28H8320r compatible A ch Output g E*F:PIL EUR(LED)
BB . - ois 85
g : From Uch (rise point)
‘E B ch Output to Zch center
cx1° OH 35
— e 7 ZEdN —\—
Encoder 1 : x{;gﬁﬁ%@ kmLT Z ch Output e | cow olH 48
»&Transmission distance 1km Max DAELIET
HRTERER . ERARECLYRECEDIETOTITER(LSL, g Viewed from Mounting side
KBRS — TV, Y E—4 2 ABREOFEE CRRO L, FAL TR, OH 60
»* Note that the displayed transmission distance will vary greatly depending -
on the usage environment. U fatih 4, I—, miB 0.4
% Verify the effects of properties such as impedance characteristics of a U ch Output 1B )
transmission cable before usage VHiEH Pole | k,l,m,n,p,q | r
V ch Output _\__,__\__ 4 30+1.5° | 180°
O ThH& ATTACHING WAY (EXAMPLE +1.5° o
) Hl‘ﬁ'jJ—/ (@J) ( ) W AR Tj [ 6 20+1.5° [120
~Hi& mm- Unit: mm W ch Output ki llmlniplq 8 | 15%1.5° | 90°
ABRIED R (<IFH%)M2X3(2F) ‘ P
~1 2XM2X3

Hexagon socket set screw (Cup point)

Driving Shaft

—

RARFFHRIIMS

M3 Hexagon head socket cap screw

M F57l{t#: SPECIAL SPECIFICATIONS

AFRIERRIE TSV

For special specifications, please consult us.

cA—FraL vz (5V,12V)
- EHFREE 24,000C/Tig
- HEIREZMT

- E—21BE

- X445 FEBE

+ Open collector output (5V,12V)
+ High resolution 24,000C/T Max.
* Less wiring type

* Number of motors pole

+ X4 resolution

M jE&3% CONNECTION TABLE

—KNig& A2 A PAY: V)

Lead Wire Color Line Driver Output

# RED DC+sV
= BLACK GND -
5 BLUE A ch Output -
%/ 2 BLUE BLACK AchOutput -
e GREEN B ch Output
# 2 GREEN ~ BLACK B ch Output -
B YELLOW ZchOutput
# ® YELLOW ~ BLACK Z ch Output -
* BROWN UchOutput
%2 BROWN ~ BLACK U ch Output -
X GRAY V ch Output
J&/® GRAY / BLACK V ch Output -
=] WHITE W ch Output
B2  WHITE ~ BLACK W ch Output -

20



INC.

ABS.

Smartceiver

Converter

Coup-
ling

REF.

ois 38

oI1s 66

ols 68

ois 128
ois 85
OH 35
OH 48

IOIH 60

M 0.4

21

oiH 60 Series

AT URIIN PEBIALT

W 45K FEATURES

© 572 ¢ 60mm/ FEFRIEE ¢ 20mm

© FFH ¢ 20 £ THICFTBE
EEROZTHEVEHEL L,

©® 4fF8E 1 1,000 ~ 8,192C/T

® NIYFITHIES

@ Outside Diameter: ¢ 48mm / Motor Shaft Diameter : ¢ 8mm
® Hollow shaft available up to ¢ 20
Please contact our sales divisions.
® Resolution : 1,000 ~ 8,192C/T
@ Easy to attach

W 542X OUTLINE

<% mm Unit: mm

41,7+ 24
5 12 4X¢$3.5
0.2
o P
= —
S22
] o
o b
g 2
L =500Min.

I O-4BftE
Encoder mounting surface

25Min. \px

'
L&EE&J .
ABRFLEDLE 24 R

Hexagon socket set screw(attached 2 pieces)

EEEAEE HRE—S8iTE
Shaft Details Recommended Dimensions on Motor shaft

IBESAZE £0.5mm  Unless otherwise specified tolerance is +0.5mm

B #23X Model No.

FEX DR EEIBEE 720
OFFRIERRIE TR 20,

Designate the Model No. when ordering
© For special cases, please consult us.

TS52 N4

2 OB B

Resolution Pole
07 : 1,000C/T 00 : t@# 4 00 : Pole/4
08 : 1,024C/T 10 : #@# 6 10 : Pole/6
12 © 2,000C/T 30 : 1@%8 30 : Pole/8
14 :© 2,500C/T
17 : 5,000C/T
33 : 6,000C/T
46 1 8,192C/T




B 14§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

A4  Mechanical Sp

ecC.

INC.

A -3N. ABS.
;}ﬁaﬁ _ 1,000 ~ 8192 C/T £ vy 9.8x10-3 N - m Max
esolution Starting Torque (100gf-cm Max)
48 A,B,Z U, V,W# EitaeE 6.5x10 - kg-m? Max Smartceiver
Output Phase A, B, Z, U, V, W Phase Moment of Inertia (659 -cm? Max)
EEET 0 RAFEOEZEH in-1 C
onverter
Supply Voltage DC+5V+5% Maximum Allowable Rotation 6,000min~" (rpm)
HEER . 200mA Max (& k) gia?fizilrgllay 0.05mm TIR Max Coup-
Consumption Current (No load) ANEFRMLBR L WH A ling
Mounting Tolerance Axial End Play 0.2mm Max
WEH o
Shaft Inclination 0.1° Max REF.
26L.S31 #8Y e E s .
35 26LS31 or compatible Operating Temp. Range -20 ~ +85°C
E =] B
AT | SALRFAN V—ZE#R  20mA Max ReiRE e -25 ~ +85°C
, m | Line Driver Source Current Storage Temp. Range
i REWE
o EEE
o : IP =40
B 3 LB 20mA Max Protective Structure
Sink Current FE) 5 ~ 40Hz. £1R1{g Total amplitude 1.52mm
Vibration 40 ~ 200Hz, 49m/s? (5G)
atio 3 A ME%& 2H 3way, 2H each
BAGER RN = 980m/s2 (100G) 11msec
Maximum Response Frequency 200kHz Shock 6 JE# 3 [ 6way, 3times each
TEY. TFEE HE 0.5kg Max
Rise / Fall time 100nsec Max Mass o
o1s 38
A -
W Rz E R () W HGIAHZE  OUTPUT PHASE SHIFT s 66
CIRCUIT AT OUTPUT STAGE (EXAMPLE)
— = e . . T
® Z {2 KZ4/\HFA  Line Driver Output T.T T ols
a. b | c. d a.b.C.d=Zi§ e=T¢§ 68
P P 3 j T.T
261831 #HY /‘7‘"“7/;“7"1’7(1_;{“ 26L532 1Y A abod=g £ 5 (X2, X4K) ois 128
7 / wisted Pair v N "
26LS31 or compatible Shield Cable. 26L.S32 or compatible A ch Output gfzﬁgaq:,u}_«um (A))}
BN * o ois 85
g : From Uch (rise point)
‘E B ch Output to Zch center
HES OIH 35
. * u zeen [ | ]
Encoder \ ARIEIEEE 1 kmL T Z ch Output B e | ocW
B Transmission distance 1km Max TfELRT OH 48
SRR, AERICEY A CEDY ETOTIRR £R L, .9 Viewed from Mounting sice
MIERT =TIV, A2 E—4 0 AEMHEOHEE CRBO L. AL TR, OH 60
»* Note that the displayed transmission distance will vary greatly depending U AR 4,—\—,_
on the usage environment.
U ch Output
3% Verify the effects of properties such as impedance characteristics of a oh Lutpu ik ‘ mis 0.4
transmission cable before usage VA Pole | k,,m,n,p,q | r
V ch Output [ o o
4 30+1.5° | 180
B B{375:% (B)  ATTACHING WAY (EXAMPLE) wgn | L 6 | 20215 |120°
. . m|_n
<F% mm  Unit: mm W ch Output N 8 15=1.5° | 90°

RANMIEDHRL (KIFHFE)M3x3 (27)
2XM3X3
Hexagon socket set screw (Cup point)

Driving Shaft

AT ARIVEM3
M3 Hexagon head socket cap screw

M #550t% SPECIAL SPECIFICATIONS
AR SR T W

For special specifications, please consult us.
COYTUXCRIVES
- BEARAT

+ Complemental output
* Less wiring type

M jE&3% CONNECTION TABLE

—KNig& A2 A PAY: V)

Lead Wire Color Line Driver Output

# RED DC+sV
= BLACK GND -
5 BLUE A ch Output -
%/ 2 BLUE BLACK AchOutput -
e GREEN B ch Output
# 2 GREEN ~ BLACK B ch Output -
B YELLOW ZchOutput
# ® YELLOW ~ BLACK Z ch Output -
* BROWN UchOutput
%2 BROWN ~ BLACK U ch Output -
X GRAY V ch Output
J&/® GRAY / BLACK V ch Output -
=] WHITE W ch Output
B2  WHITE ~ BLACK W ch Output -

22



" miB 0.4 Series
e A TURXIIN S HERR

Smartcei
martceiver . ﬁﬁ FEATURES
Converter @ MHEEMEICEO. SEMESEV.

Coup- 0 SELEM
e @ SiEERENEL THEYERDSED/SILZEHA

REF. (BEEY 2—J=04)

Excellent vibration resistance with high reliability.
High speed responsivity
In-built 8-fold multiplier circuit allows output of pulses

. MEEEIHFELTVWERA,
8 times the number of teeth. (gear module = 0.4) Gear is not included.

W 542 OUTLINE

~Fi& mm: Unit: mm
5
ois 38 Lo
oIs 66 Y ER N
(65.3) Sensor back side BIRE 1402
S. 4 Groove depth
e ¢ z 10.3 P
Ois 68 Detection gear example 29151 < ?, i -
—— Z=128 M=04 = 3 ES) =
: g s .
ois 128 o |
- oE S | %
ois 85 , CL =
O] ® |
OIH 35 |$_’
OH 48 BT I THEER
2-$3.5 Prosessing recomended diagram
OoH 60 18.8 - for sensor mounting.
29.15=01
27 E—
IMIB 0.4 i 2—¢1 H6
T (FREARAR)
ZABER S Y~ EGap s ! (For parallel pin insertion)
Z pﬁase Gap between sensor and gear. / \\ © T
*\ 0.15 =001 g
1 T - 2]
‘ Q=01 ol
) &
[s) L
(
¢ 5 j ® 2-M3
- L] ® (4B A)
I 0 $ 3 (For sensor mounting)
ToABERS /G
A,B Phase
IBESAZE £0.5mm  Unless otherwise specified tolerance is =0.5mm

B #3zX Model No.

EEX ORISR ZEMIEES £,
ORI IE CHHK ZE 0,

Designate the Model No. when ordering
O For special cases, please consult us.

TS5291N100
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B 14§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

#MAH4E  Mechanical Spec.

INC.

ABS.

MERE (% 128 DIFA) B EEEEDTX vy T
Resolution 1.024C/T (No. of teeth = 128) Air gap between Sensor & wheel 0.15 £0.01mm
BREE Y EEET VT IVABMEBXL . Smartceiver
Supply Voltage DC+6V=56% Radial In alignment btwn Sensor & wheel +0.3mm
HEER 200mA Max (#E&TRF) Y ERERT R MHEMEAL
Consumption Current (No load) Axial In alignment btwn Sensor & wheel +0.5mm Converter
AM26C31 18 E”'Eﬂ’gﬁ 20 ~ +85°C Coup-
# o AM26C31 or compatible & gzl Tiee: R gl ling
=S Lt A -25 ~ +100°C
2] 'g SAURSAN V—Z2ER  20mA Max Storage Temp. Range REF.
T Line Driver Source Current REBE IP =66
3 Protective Structure -
& o> U®if  20mA Max 5 80m/s2 Max
Sink Current Vibration 375 3way  3Hr(10~2,000Hz)
RAGER R 519KH i 1,000m/s2 Max 3 77 #% 6 [
Maximum Response Frequency z Shock 11msec 3way, 6times each
in-1
BAZEEES 80,000min " (rpm) e 0.5kg Max
Maximum Allowable Rotation (#5128 DIHE) Mass
(No. of teeth = 128)
S BV, STV EFRE
- . 100 nsec Max
Rise / Fall time L
B EHGIHHZE  OUTPUT PHASE SHIFT
. tﬁﬁfﬁlﬁl%(ﬁl) T ois 38
CIRCGUIT AT OUTPUT STAGE (EXAMPLE) ABZ
0.5T —
© 512 K51 /5HiF Line Driver Output wmen [— 1 [ AB7 L 01s 66
N s - AchOutput ~.a4 b ey d; al r) E—
AM26C31 1Y YTAMSTYZIRT =Tk 5q g0 4R34 ols 68
- - , =100 Max. (Typ.
AM26C31 or compatible / Sngsﬁjecé;&gl 261532 or compatible B cﬁ Cﬁiﬁ —I l—l a@ B nsec Max. (Typ.)
WftE I a—-4
Z 12 —I—L Mounting Side oi1s 128
_E Z ch Output }_—k,{ 9 ,~ Encoder
— CW
- 5, ‘;ﬁaccw a,bc,d= 01T ow ois 85
Encoder ‘ SAREIEBE1 kML T T= oo a+b, b+c=0.5T £0.2T
S Transmission di 1 k=10T+05T <= oH 35
s Transmission distance 1km Max
HRRERERE, BARRICLYKECED ETOTIRB LA, H# B AR OE!). 4 (24
SRR — TS, {2 E—4 D AHHEOREE CREOL, BAL T AR, EETE) #5RCCWEEHT 2. A, Bt — OH 48
3% Note that the displayed transmission distance will vary greatly depending CW rotation viewed from Z ch A Boh wheel =
) magnetic sensor side. ) Zch wheel
on the usage environment. OIH 60

3% Verify the effects of properties such as impedance characteristics of a
transmission cable before usage

B jEfG3x CONNECTION TABLE

U— Fige m oA

Lead Wire Color Function
i RED DC+5V
= BLACK ov
i BLUE A ch Output
%* BROWN A ch Output
% GREEN B ch Output
% PURPLE B ch Output
& YELLOW Z ch Output
=] WHITE Z ch Output
S—ILK Shield 2—JUR (E14) Shield (chassis)

B 55 (B158) SPUR WHEEL (Separate Sale)

@FHlIE CHRC T,

@ Please contact us for more information.

B HS U igEE s SPUR WHEEL SPECIFICATION
o AfH. BIEAMEELHE  Spur wheel of A-Bch Signals

B 8

No.of Teeth 128
T2

Module 0.4

E 5 A 20°
Pressure Angle

iy & JGMA 4 %

Accuracy

B &
Tooth Thickness 4.3mm £0.05mm

o ZHHAMEM  Spur wheel of Zch Signals

] ]
No.of Teeth

T2

Module 0.4

E 7 A 20°

Pressure Angle

Accuracy JGMA 4 #& 4.3

E 3.3mm =0.05mm 3.3

&
Tooth Thickness

iz

e ZEME & A, BAEEEDMLBRRFR

Placement of Zch wheel vs Ach Bch wheel

= Z 18585
AB#EZHS || Zeh
A,Bch

M 0.4 I
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INC.

ABS.

Smartceiver

Converter

Coup-
ling

REF.

o1s 38

oI1s 66

oI1s 68

ois 128

ois 85
OH 35
OH 48

OH 60

IMIB 0.4

25

miB 0.4 Series

122UXVII /BRI

B 45K FEATURES

O MiREMEICEN. EEEI S,
0 ERLEM
O EZBESEAN
(9f&RBEIC & Y 40,000min” LI EHFTEETT)

Excellent vibration resistance with high reliability.
High speed responsivity

Sine wavg ilgnal output. _ . _ BB TOE A,
(40,000min™" or more is possible depending on resolution) Gear is not included.

W 52 OUTLINE

<& mm Unit: mm

=)
L
Y EE
. Sensor back side ERE 1132
i =1 (¢5.3) é 103 Groove depth
Detection gear example 29.1501 L =
=128 M=0.4 iR 3 & £
LS
- >
P = 3
prgg
OJI @ " O
N | s |
s H
A
AT AN T HE2E R
2-$3.5 Prosessing recomended diagram
18.8 . for sensor mounting.
29.1501
25.8
B 2—¢1 H6
T (FAEEAR)
ZARER S Y~ = Gap / : N (For paralle! pin insertion)
Z Phase Gap between sensor and gear. / ‘ \ Q N
0_1520.01 -
- g - kil
0.1 [s¢]
o — MR |
« // —
] 2 e \ : 2-M3
- L ° ! (L H RS
o "o 3 3 (For sensor mounting)
- ~
<

ABAEERS
A.B Phase

IBESAZE £0.5mm  Unless otherwise specified tolerance is =0.5mm

B #23X Model No.

FEX DR IR 2 HEEL £E W,
OFFRIHHRIE TR 23U,

Designate the Model No. when ordering
© For special cases, please consult us.

TS5291N500




B 14§ SPECIFICATIONS

INC.

ERAEYEH  Electrical Spec. A9  Mechanical Spec.
SHRRE (8% 128 DIHE) Y EEEEDE vy T ABS.
Resolution 12801 (No. of teeth = 128) Air gap between Sensor & wheel 0.15£0.01mm
BREE Y EEET DT IVHRMBRL . Smartceiver
Supply Voltage DC+5V=56% Radial In alignment btwn Sensor & wheel +0.3mm
HEER 100mA Max (fE& farhsF) oY ERERT X MAEMEAL
Consumption Current (No load) Axial In alignment btwn Sensor & wheel 0.5mm Converter
FFATHS By R AEEH -20 ~ +85°C Coup-
Analog output Operating Temp. Range ling
AR AB # Vdc RfFmE 95 ~ +100°C
Output Form AB Phase Vpp Storage Temp. Range REF.
Z1 Vdc REIEE P
Z Phase Vpp Protective Structure =66
RACE R 128KH. RE) 80m/s? Max
Maximum Response Frequency z Vibration 341 3way, 3Hr(10~2,000Hz)
i ~ 2
Maximum Allowable Rotation = oc msec way, blimes eac
(No. of teeth = 128) i
TEY. TFOEE Mass 0.5kg Max
Rise / Fall time
ol
W DExEIER () M LFGI4HZE  OUTPUT PHASE SHIFT .
CIRCUIT AT OUTPUT STAGE (EXAMPLE) o ois 38
a, b, ¢, d=90°+3°
abecd
oIS 66
o P L ow
AABBZZH i | -
—O A, A, B,B, Z,Zph N
, ;ﬁj,ﬂz, Z Zphase A ,/ N, e \\ E’\}ﬁﬁ N S OIs 68
Eke A ountin ide / -
Output Signal % *E t ) L Vdc | Vpp ’ Encoder ois 128
Op-amp o N /
\
ANTUTRAEANER  +£10mA A NN
Op-amp maximum output current B , _ € cw ois 85
_ \ /i
18 \’ /i
Bch y Vdc | Vpp OH 35
_ ! NEANA A, BH .
B / NV \ BE
’ - ABch wheel Zch wheel OH 48
I O—-%% EEOERICE) T,
NI e s ZABEE R »SFvER TCWE OH 60

M #&#tz CONNECTION TABLE

U— Fige oA

Lead Wire Color Function
i RED DC+5V
=2 BLACK GND
i BLUE A ch Output
* BROWN A ch Output
i GREEN B ch Output
£ PURPLE B ch Output
= YELLOW Z ch Output
=} WHITE Z ch Output
S—ILK Shield 2—JUK (E14) Shield (chassis)

B 55 (B58) SPUR WHEEL (Separate Sale)

@I SR 2B,

@ Please contact us for more information.

/.
/ Vpp

Zch j/\ Vde
\Ni/
AR

B ERIRET B,

magnetic sensor side.

B HEEHE4E  SPUR WHEEL SPECIFICATION
e AH. BMHA#EELH: Spur wheel of A-Bch Signals

l%lﬁo.of Tee%&h 128
0.4

E 5 A 00°

Pressure Angle

v & JGMA 4 %

Accuracy

= &
Tooth Thickness

4.3mm +0.05mm

o ZiHAWEMH  Spur wheel of Zch Signals

B E54 1
No.of Teeth
T a2
Module 0.4
E 5 A 20°
Pressure Angle

JGMA 4 %

Accuracy

= &
Tooth Thickness

o ZHME & A, BAEEEDMLBERERFR

Placement of Zch wheel vs Ach Bch wheel

3.3mm +0.05mm

43 | |
1]
133
8.6
Z 18E%
asams 7| |
ABch

CW rotation viewed from Z ch

M 0.4 I
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. SI 35 Series
- ®
El 75V01—F YUTLI—Y

Smartceiver

W ¥EKE  FEATURES
M @ s ¢ 35mm/ ABFRIEHE ¢ 6mm

Coup- ®© 77VYa1—MEEHRD
_"& @ 17bit/1 @z (6,000min "' Max)

REF. O NAHEI Y TIVF—2@EHK (NR2)
——— O BECEHiEEE
O EPBEEA I UA AT A—FORBEL TERATEWL,

Outside Diameter: ¢ 35mm / Motor Shaft Diameter : ¢ 6mm
Absolute Signal Output

17bit/Turn (At 6,000min - ' Max)

Bi-directional serial data communication method (NRZ)
Self-diagnosis function

Use as a substitute for a high resolution incremental encoder.

s1 35
l: W 442 OUTLINE

sA 35 N .
HrED-D ~FE mm Unit: mm
Section D-D
SA 48
O S E A HE ATt
54100 ISR %
Recommended
I | Dimension on mounting encoder
SA P
135 © 2XM2.6
- PCD 29 "2
mse 0.8 !
2XP3EH
MSB 0_4 Equgﬁgfga?:je i
PCD 29
BT B
Electronic EartsT I i
I ¢’ E-48h<HiE
3 125 ZMH £ £0.05mm : Dimension
% Axial End play +0.05mm $6 0005
¢ B —0.015 3
19
BH4 | 8
KiEC-C 0.015 | o
Section C-C oxXM2.5 $5.5:0.2 g 0
. |
AARREEDIT (H3%) ® ”E ~0.05[B]
M2.6X3 (241 /&) ©
Screw with a hexagonal driving :o 54 Z
S == i hole(with dent end) $20 1o e
/i 1 %/lﬁz.%smttached 2 pieces) B Nk
——A| ™ HfFTLT
OO‘; Fasten Torque
360’ 0.353+0.020N-m
(3.6+0.2kgf-cm)
¢12
BEIrnZ= £0.5mm nless otherwise specified tolerance is +0.5mm
EBEINAE 0.5 Unl th i ified tol is 0.5

B #23zX Model No.

HEX ORISR Z EWIEES £,
OfBIL#IE THR &0,

Designate the Model No. when ordering
© For special cases, please consult us.

TS5668N20
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B 4% SPECIFICATIONS

INC.
EREYEH  Electrical Spec. A9  Mechanical Spec.
o % B 17bit (1 ElE5) 1BikREE _6 2 m
Resolution 17bit/turn Moment of Inertia 0.24x107" kg -m* Typ
HAHI-F W2EI—F BRAFEEEGH _— Smartceiver
Output Code Pure Binary Code Maximum Allowable Rotation 6,000min~" (rpm)
BREE F&Hm
Supply Voltage DC+5V=5% Radial Play 0.05mm TIR Max Converter
3 S o ) g
HEER _ 110mA Max (fE& fars) lﬁﬂl_@ﬁeﬁﬁl 4 iﬂ?ﬂ'""l 0.05mm Max Coup-
Consumption Current (No load) Mounting Tolerances Axial End Play ling
L ae A e A wEh o
IR Line Driver Shaft Inclination 0.1° Max REF.
Output Form -
(RS-485) i R & B 10 ~ +85°C
BAHFAOERE 6,000min~" (rom) Operating Temp. Range
Maximum Allowable Rotation »000min pm REEESHE
-20 ~ +90°C
Storage Temp. Range
35ps ~ 63us peywvey Eprerry
- VoI NREERT. ﬁfﬁﬁ/e Structure Not En IjE d
> 7 IVERR A HA (DR LIRERED 5~ 58H ﬁf&;Ethlose litude 1.5
v FIVERs + 2.5Mbit/sec. RN, IRED ~ 58Hz, £1&1i& Total amplitude 1.5mm
Serial Data Transfer Cycle (Note) Including time for a request. Vibration 58 ~ 2,000Hz, 98m/s? (10G)
Time depends on the ID Codes. 3 Am& 2H 3way, 2H each
2.5Mbit/sec Start-Stop e 1,960m/s2(200G) 11msec,
transmission. Shock 64 M#&3ME 6way, 3times each
= < : . —TIETHEWL
F_&a—p ~N—Z3> F NRZ () ﬁi . 0.03kg Max (v'vf_thzg‘ﬁe“ )
Data Code Base Band NRZ (Bi-direction) fthou
si35
SA 35
SA 48
sA 100
sA 135
B i&#s5%= CONNECTION TABLE
: msB 0.8
U—FK# Lead Wire ‘ # Bt Function ‘ fi %z Remark
=] WHITE Vee DC+5V+ 5% =E&EIE Main Power MsB 0.4
2 BLACK GND —
Xx& LIGHT BLUE sD N _ _
— SUTINT—41E Serial Data
% PURPLE SD

W x/ ZEEKA 27—

ADM485 184

ADM485 or compatible

=
Receiving Side

T a-414 =7
Encoder Side Cable
5V

5V

1kQ

o

ADM485
ADM485 or compatible

20Q

JAN

220Q %

1 1
1 1
1 1
1kQ ,
1 1
1 1
1 1
| |
1 1
1 1
1 1
1 1
1 1

Se
ikg

5

5 % A R 51

kgi

An example of circuit structure

SRR —TIVE, A P E—F 2 ZEMEOFEE CHIEOLE, FRALTIESWL,
3% Verify the effects of properties such as impedance characteristics of a transmission cable before usage

RECEIVING AND TRANSMITTING INTERFACE

—— SDAT: U7 LT —4%

Serial Data

SRQ : U7 Ik
Request

DE

28



INC.

Smartceiver

Converter

Coup-
ling

REF.

ISI 35

si 35 Series
PoOVUa—-b"2901L9—->
M 45&K  FEATURES

® 5% ¢ 35mm/ HHFRIEE ¢ 6mm

O =49fEEE : 23Dbit

® 707 /7T #IVEKEE ONE-chip IC DiFA
0 EXR/7O0-XRI—7EHEIRER K

O EFAEVIC7T00 1 MU EDT — 2% EXAHFHE
O EEtEYIBETRE

O EEEFOEIRBWMIFICSH5bitiEE & {REE

Outside Diameter: ¢ 35mm / Motor Shaft Diameter : ¢ 6mm

High Resolution : 23bit

gm_

L=

T =
ATLEe :"“""’riﬁilﬁbﬁ
,!‘,"‘réﬁ _i‘,‘.'
L kr‘ﬂrﬂ ("R S :

Adoption of New ONE-chip IC mounted analog/digital circuit
High resolution interpolated circuit (high speed closed loop)
Data of over 700 bytes can be written to the installed memory

Can be mounted with a temperature sensor

Guaranteed 5 bit accuracy, even when power is momentarily interrupted during rotation

29

SA 35
A
sa48 W SHEZR OUTLINE
sA 100 _WED-D ~H& mm- Unit: mm
— Section D-D ISR
sA 135 Recommended dimensions
- on mounting motor
N
mse 0.8 m ' 2XM2.6
- .-l= i o | 82
msB 0.4 J% — 558
T [3Y} (3]
1
2-BAF7XE 2 PCD 29 &
Equally Spaced 2-Mounting hole 125 15
EFES DF13-5P-1.25-DS
W ChEEE
I - -T(HIROSE ELECTRIC .
L EEF ) -5tk
||.—|—' e 2 Dimension motor shaft
H‘ [ ] 2 #X5X1#%0.05mm
N T - Axial End play q)eg.g?g
L B
I ><. - 0
z B g o 3
$25 2 ® ® o
{03 955 = o5
- 8
N yany « c . X
© Y =1 R O e o5
S ] =
66" B 220 0?245
E d) ¢33_4+0.020
©1$0.01] B
#12 2XM2.6
RARMELEDRT (VRI%) M2.6X3(2AFE)
Screw with a hexagonal driving hole(with dent end)
M2.6x3(Attached 2 pieces)
LY 0.353+0.020 N'm (3.6+0.2 kgf-cm) HESAE £0.5mm
Fasten Torque Unless otherwise specified tolerance is +0.5mm

B =X  Model No.

HEXOBRHRX ZMIEES £,
OfBILHIE THR &0,

Designate the Model No. when ordering
© For special cases, please consult us.

TS5710N40



B £#% SPECIFICATIONS

ESRMEHE  Electrical Spec.

MEEE .

Resolution 23bit

HAHha-F fi2EI—FK
Output Code Pure Binary Code
BREE

Supply Voltage DC+5V+5%
HEER 150mA Max. (FEETEEF)
Consumption Current (No load)
HAREE N . )
Output Form Z42R54/\(RS-485) Line Driver
RAFEOEL

Maximum Allowable Rotation

6,000min~" (rpm)

U T IVERE R A

Serial Data Transfer Cycle

35usec ~ 63usec

F=88=[¥
Data Code

N—Z/\> K NRZ
Base Band NRZ

M #&#tz CONNECTION TABLE

A% 4 : DF13-5P-1.25DS (20) (Ot EH#%)
CONNECTOR TYPE : DF13-5P-1.25DS (20) (HIROSE ELECTRIC)

B e

AL ‘ Function ‘ Remarks

1 NC e

2 GND e

3 SD . -

JUTNTF—HEE
Serial data signal
4 SD
5 Vce EER
Power

W=/ ZERKAZT71—R

#eMEYHE4E  Mechanical Spec.

fERER

Moment of Inertia

0.17x10-% kg-m? Typ

RAFFEOEGY

Maximum Allowable Rotation

6,000min~" (rpm)

FEHE
Radial Play 0.05mm TIR Max
ANBMDOFEMBEX L B
Mounting Tolerances Axial End Play 0.05mm Max
WEh o
Shaft Inclination 01° Max
DfFRERE .
Operating Temp. Range =10~ +85°C
=]
R R O 90~ +90°C
Storage Temp. Range
RERBE BEE
Protective Structure Not Enclosed
IEE 5~ 58Hz, 211§ Total amplitude 1.5mm
Vibration 58 ~ 2,000Hz, 98m/s? (10G)
3 A4ME#& 2H 3way, 2H each
i 1,960m/s2(200G), 11msec,
Shock 64 ME#&3ME 6way, 3times each
B2E
Mass 0.03kg Max

RECEIVING AND TRANSMITTING INTERFACE

L SDAT: YU7ITF—%

T a—41l 2
Encoder Side Receiving Side
ADM485 134 5V 1 Y ADM485 184
ADMA485 or compatible : : ADMA485 or compatible
1kQ . 1kQ
l /\ l
—_ I T
*<EO—‘ %2200 ! / \ ! 2200%
% 1KkQ | L 1kQ %
- 1 1
— = ! ! =
| DE

[ X AE R B

An example of circuit structure

SOBEERIE. BIRAE THEVEDE S,
3% Please contact the International Marketing Sales Dept. for communication specifications.

Serial Data
SRQ : U7IZXk

Request
DE

INC.
Smartceiver

Converter

Coup-
ling

REF.

si 35 I

sA 35
SA48
sA 100
sA 135
msB 0.8

msB 0.4

30



INC.

Smartceiver

Converter

Coup-
ling

REF.

ISI 35

sA 35
SA 48
sA 100
sA 135
mse 0.8

msB 0.4

31

si 35 Series
FIoIIYUa—-b"29019—-2
W 455K FEATURES

© 5 ¢ 35mm/ FEFRIERE ¢ 8mm

O =49fEEE : 23Dbit

© 707 /7 2IVEKIER ONE-chip IC DA
0 EX/7O0-X NI —7 5B RIEEER

O BEAEVIZ700/1 P EDT — 2% EXAKTHE
O EEtEYIBETRE

O EEEFOEIRBWMIFICSH5bitiEE & {REE

Outside Diameter: ¢ 35mm / Motor Shaft Diameter : ¢ 8mm

High Resolution : 23bit

Adoption of New ONE-chip IC mounted analog/digital circuit
High resolution interpolated circuit (high speed closed loop)
Data of over 700 bytes can be written to the installed memory

Can be mounted with a temperature sensor

Guaranteed 5 bit accuracy, even when power is momentarily interrupted during rotation

W S FZE] OUTLINE

DF13A-5P-1.25DS (20)

(Ot EH)

3372 1Pinfl (HIROSE ELECTRIC)

Connector 1Pin

777

~H& mm Unit: mm

25 2XM3P=0.5

R
oy
vl b,
T T e e =@ |
= \
3.5
EINN
40Max

I O-ZBftE

M3x3
NANRfFEEDHRC
(7R3%)

M3x3 2411 (FIHR)

Encoder mounting surface

a
N

(13
@]
(UH.__
r

7

Jg

U

P14

Unless otherwise specified

(Not attached)
tolerance is +0.5mm

1 < 1 -
© m ‘ ﬂ 5 ZZZ77)
P (20) #iE 1 +FRAFE/NFIM3 go
(46) TN EERER 0
i ¢ t Recommendation : <
M3 cross recessed head E g
HESHAZE £0.5mm screw with captive washer. BhEF A

Shaft details

HRET— S8~

Hexagon socket
set screw
(cup point)

Recommended Dimensions on motor shaft

B #23X Model No.

FEX DR IR ZHEEL £E W,
OFFRIE#RIE T 2 &0,

Designate the Model No. when ordering
© For special cases, please consult us.

TS5711N40



B 4% SPECIFICATIONS

ESRMEHE  Electrical Spec.

#eMEYH4E  Mechanical Spec.

SRRE _ EE LY (at 20C) s
Resolution 23bit Starting Torque (at 20°C) 5.9x10~% N -m Max
R ERS f2Ea— K tRtERE e
Output Code Pure Binary Code Moment of Inertia 1x107%kg-m* TYP.
BREE RAFEOEGR P
Supply Voltage DC+5V=5% Maximum Allowable Rotation 6,000min~" (rpm)
HEER _ 150mA Max. (#E&TRE) =|=?§_77'I"n'l 0.05mm TIR Max
Consumption Current (No load) Radial Play
HAREE — = e . ) ANHHFEMERL 5T
Output Form FA>KF1/(RS-485) Line Driver Mounting Tolerance Axial End Play 0-1mm Max
RAFERELY N BWEh 0.1°
N .1° M
Maximum Allowable Rotation 6,000min =" (rpm) Shaft Inclination ax
2T IVEREEA EyEREHE
~ i -10 ~ °
Serial Data Transfer Cycle 35usec ~ 63psec Operating Temp. Range +85°C
F—ga-F ~N—ZIS> K NRZ R4 -
-20 ~ +90°C
Data Code Base Band NRZ Storage Temp. Range
REBE FHEE
Protective Structure Not Enclosed
IRE) 5~ 58Hz, £#&1& Total amplitude 1.5mm
Vibration 58 ~ 2,000Hz, 98m/s? (10G)
3 HmE& 2H 3way, 2H each
EE 1,960m/s?(200G), 11msec,
Shock 65 M&3E  6way, times each
BE
Mass 0.06kg Max

B jE&3% CONNECTION TABLE

fEAO% Y4 : DF13-5P-1.25DS (20) (Ot E##)
CONNECTOR TYPE : DF13-5P-1.25DS (20) (HIROSE ELECTRIC)

1 BE &=
FIN No. ‘ Function Remarks
1 NC E—
2 GND _—
3 SD . -
SUTINTF—EES
Serial data signal
4 SD
5 Vce EEiR
Power

W=/ ZERKAZT71—R

RECEIVING AND TRANSMITTING INTERFACE

L SDAT: YU7ITF—%

T a—41l 2
Encoder Side Receiving Side
ADM485 134 5V 1 Y ADM485 184
ADMA485 or compatible : : ADMA485 or compatible
1kQ . 1kQ
l /\ l
—_ I T
*<EO—‘ %2200 ! / \ ! 2200%
% 1KkQ | L 1kQ %
- 1 1
— = ! ! =
DE

[ X AE R B

An example of circuit structure

MOBERIE. BIRAE THEVEDE S,
3% Please contact the International Marketing Sales Dept. for communication specifications.

Serial Data
SRQ : U7IZXk

Request
DE

INC.
Smartceiver

Converter

Coup-
ling

REF.

si 35 I

sA 35
SA48
sA 100
sA 135
msB 0.8

mse 0.4
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INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35
ISA 35
SA 48
sA 100
sA 135
mse 0.8

msB 0.4

33

sA 35 Series

PoVYVa—b"RIVFI—=
M 45K  FEATURES

® 5% ¢ 35mm/ HHFRIEE ¢ 6mm
QUL TF—AEERR

O EFEHRAE. #1.9° O#MEIET 11bit/ 1 BlE. 13bit/ £EER

EHRATBEIFPTYVa—-brI a4

© B2

O BFEBTHIMINYyTUSLUVABI T YT
ZEEET— 2%\ 9T 9T LET,

O ERAUTIEEZ{EIC (Smartceiver) AU5688N1 (FlI55) %

RUEZTVET,

Outside Diameter: ¢ 35mm / Motor Shaft Diameter : ¢ 6mm

Serial data communication type

Semi-absolute encoder which outputs data at 11 bit per single-turn, or 13 bit per multi-turn,

when the shaft is turned by about 1.9° after power-on.
Self-diagnosis function

Multi-turn data is backed up even during a power failure as it is fitted with an external battery

and a built-in capacitor.

@ Dedicated serial signal receiver IC (Smartceiver): AU5S688N1 (sold separately) is available.

W SFZE] OUTLINE

2X 3 5
Equally Spaced

. R14.5
RERMIEDHRL (KIZA%)

M3x3 (At /&)
Hexagon socket set
screws (attached 2pieces) \v

r/:—sfmw

Encoder mounting surface

L =300+

5 3.3:2 3 —
?0 ?'c\ §
- o B 15~20
© < 1
N etTrVr2 o 351 222770
< | - Bfcoz|g| <& | —[——
& rrgzz7, © {zzZZZZ7y)
0
10.2 (1.6) v P2y
257 NBAT-O—%  E—guesEtA

Joint recess

Shatt details Dimensions on Motor shaft

BESHAZE +0.5mm  Unless otherwise specified tolerance is +0.5mm

23

R | 6.3 Recommended I B

:li H
41 Max
.
e
S 1
O 1l
7 b
A J— T ‘1
14| )

<% mm Unit: mm

15+

BT
Electronicparts

B 72X Model No.

FEX DR IR EHEES LSV,
ORI IE CHHC ZE 0,

Designate the Model No. when ordering
© For special cases, please consult us.

TS5643N110




B 4% SPECIFICATIONS

INC.
EXMIHEHE  Electrical Spec. A4 Mechanical Spec.
52 | 77VU2—1ES | 11bit(1 B, 13bit (8,192 EE) A% 24bit EE LV (at 25C) 5.9x10°*N-m = m
& 2 | Absolute Signal 11bit/turn and 13bit/8,192 turns (total 24bit) Starting Torque (at 25°C) (60gf-cm)
LS | AX7UXCHMMES | 2,048C/T, 2 48HS, 1C/T, Z HHEA e 1x10=%kg-m? o Smartceiver
BE S | Incremental Signal | 2,048C/T, 2-Phase output 1C/T, Zch. Moment of Inertia (10g-cm?)
HAha—-r W2gEa—K RAFEEEGH I
6,000
Output Code Pure Binary Code Maximum Allowable Rotation min~" (rpm) Converter
TES RS
EREE DC+5V=5% Radial Play 0.05mm TIR Max Coup-
Supply Voltage APHMOLRLEELL pro— o Mo ling
150mA Max & & EN{ERF Mounting Tolerances Axial End Play )
HEER Normal opration wWEn 0.1° Max REF.
Consumption Current 100pA Max : /Ny 7 ) ER B _ Shatt Inclination ’
Battery Operation EMERESEH -10 ~ +85°C
= =% Operating Temp. Range
TAURZAN ||
. ; Y —2ER 20mA Max 1R1EE E S
HARE Line Driver | g\ rce Current i R -20 ~ +90°C
Output Form 26C31 MY | o smn comAMax  —oode ToMP: Range
26031 or Sink Cur/:'ent REHE BRI
compatible Protective Structure Not Enclosed
BRAHFAEOEGLH - 5~ 500Hz, £1&1& Total amplitude 1.5mm
6,000 1 4 |
Maximum Allowable Rotation min~" (rpm) \*fli’ation 50 ~ 2,000Hz, 98m/s? (10G)
2 7IVERE A 84 3 Am& 2H 3way, 2H each
Serial Data Transfer Cycle Hs e 1,960m/s? (200G) 11msec,
F_za-F T =] fh:ck 6 5mE%&3E 6way, Stlr?es‘fach
Data Code Manchester code BE 0.3kg Max (r=—7IEEEW)
Mass ' Without Cable 5135
OS5HF /3y 7Y (VB) #E2ES [REY F 7 LEHERGV)
ORI -4t BIRIRAK. ADEEMH1.OEGZEI LB EICLY,
ERAMbItT T VY1~ MF— 2 EAZNET, sA 35
- ®Recommended external battery (VB): TOSHIBA lithium battery, ER6V.
. Eﬁ'fﬂ% CONNECTION TABLE @®Complete 11-bit absolute data is output when the power to this encoder
- is turned on, and the input shaft is turned by about 1.9°. SA 48
g 5 ‘ #® A ‘ B &
SIGNAL FUNCTION COLOR -
P E— R B 355  SYSTEM CONNECTION 52100
SYTNF—4 BRN
— Serial Data §/E \riiiii7777777777777777777777777777777777777777777777777777777777777777777777
™ BRRALK | AU5688N1 | sA135
A S HURL ALES & | Clock 5 51 Frame Recept_ig_rl‘ completed !
A 18 55 BLU ! 61 CLK EOS _>7|/—A'§'f.§i77:fuj] i
A Incremental Ach /R ! 57 IA1 25 Carrier Sensing Signal | msB 0.8
BLU/BLK | CRS 48 FHUTECZES |
- Py | EOP Parallel Signal Renewed |
B |A¥7UAZ5LES GRN | 50 _ISTLIVHAEHES | msB 0.4
- B 1 /= ! CRC CRCIZ—HHA !
B Incremental Bch GRN/BLK ! .’:Ijjj%ﬂﬁﬂ]lj] 13— .., CRCError !
% ! Chip-select input 3 CS RIFTL—L BFETL—L
Z | M¥7UA WEs YEL L AT —2mAR [ 5|SEL1 Do |, el Frame, 2nd Half Frame,
z | Data select input 20 liowh i
Z Incremental Zch /& ! P SEL2 (.s8)D1 45 o |0t H !
YEL/BLK | . 63 D2 44 S| H = = |
# | E-REEAD A0 D Q gz s |
Vee DC +5V ' Mode seloct i t[ 1 3 143 o5 =@
RED ! ode select inpu Al D4 (25 o5 g |
B/E i D5 [a1 57 °7
GND ov | 141 ] |3 < o |
WHTE/IBLK : +5V % D6 [20 o T/ 5 ,)ll 1
ED] w S o
vB ; 62 D7 [39 &4 P
Battery "‘;‘T TS5643N110 ; 26 E)S(T D8 [37 ow|
GND ov BLK SUTIES [Serial i 26LS324H L Do (84 S E
Uty kb R = Signal; AMAA—T D10(33 2y =% z 1 |
RST RRX 0 W D11 131 RE@E ®Z 1
Reset GRY xB/R% ! % 30 2" = & = !
=GR x/B R =RX W D12 53 |8z
CASE GND Case Ground GRY/BLK BRN/BLK ! 24 D13 _“gg R @ 7‘ |
SoF SF SF 1 Vss D4 15o—2 45 & 1+ |
Shield Shield Shield ; 36 (MSBID15 FUZLFRUR |
: 38 Frame Address !
| 46 :
! 56 51 |
! Vob |25 Vee+5V !
! (i 3
— ~ ~ g e ‘
BF—aEha14 I T (AREER)
DATA OUTPUT SEQUENCE
(Example of right figure interconnection) B EAHEEE ()
CIRCUIT AT OUTPUT STAGE (EXAMPLE)
BETL—L HBET-L FiETL—L — o e . ) )
1stHalf 2nd Half 1st Half ® 5 A2 RKZA/NHA Line Driver Output
Frame Frame Frame
DATA TS5643 YA RMNT S~ IR —T L
EOP _Tl N ] 26C31 18 Twisted Pair  [26LS32 182
26C31 or compatible Shield Cable. (261532 or compatible
D15 1 1 W
Frame Address (FL—LTRLX) _I:E ( ) PO
>AVAVAV
\/ AU5688N1
Encoder ‘ SAREFERES0MLL T Smartceiver

KERT—TIid, A E—4 2 ZEEOREE CHBO L, FRALTEZEWL,

% Verify the effects of properties such as impedance characteristics of a transmission cable before usage

B Transmission distance 50m Max
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INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35
ISA 35
SA 48
sA 100
sA 135
MmsB 0.8

msB 0.4

35

sA 35 Series
ZIoIVYUa—=pb/"IWFI—=

W 45K FEATURES

© 5 ¢ 35mm/ FEFRIERE ¢ 6mm

® 77TV a—-MEBHAD

® 17bit/1 E#5. 16bit/ % EE (6,000min~' Max)

O NAHEIYTIVTF—2EEHK (NR2)

O BEC2Mi%EE

O BEEETHIMIN Yy TUBLVREIAL T YT
$AEET— 251Ny 77 v T LET,

® 582V T7IESZ{EIC (Smartceiver) AUS561N1 (BII5E) #

RUBZTVET,

Outside Diameter: ¢ 35mm / Motor Shaft Diameter : ¢ 6mm

Full Absolute Signal Output
17bit/Turn, 16bit Turns (At 6,000min -~ ' Max)

Bi-directional serial data communication method (NRZ)

Self-diagnosis function

Multi-turn data is backed up even during a power failure as it is fitted with an external

battery and a built-in capacitor.

Dedicated serial signal receiver IC (Smartceiver): AU5688N1 (sold separately) is available.

A [0
W 5+ OUTLINE
60 8 @ ~H& mm Unit: mm
\s
R14.5
(U R DR g
® PCD¢29*") =~
24
X Recommended screw
ANENTIEDHRL (KIZHS%) hole on mounting side
M3x3 (271 /8) | 3
Hexagon socket set - @
screws (attached 2pieces)
2XM3 P=0.5
) HEAFAFENRIM2.6 o
$6.31 > O0—kif o NZESEA BT Eban

7% Dimensions on Motor shaft

IBESAZE £0.5mm  Unless otherwise specified tolerance is +0.5mm

Cross recessed machine screw M2.6, Yy
A plain and Spring washer is used. ==4ii/

<

Electronic parts

Joint recess I O-4RHE i
20 Encoder mounting surface Recommended screw :
=\ . =
(1.6) \ 10.2 o3
{ (rrz2770r ézg -
® 959 o | |2 N
2 Tooafll |+ |o ZFw=mrys
s : 7 — S 15 ~20 g
R S P}
© ©
ol TFgE ® - gEERE
BRI Recommended

¢ 35205

|
] |
£

WA FEEAE Y

+FRF &N IM2.6

fHfF s bJL75~5.8Kgf-cm
Screws of attachment spring cross
recessed machine screw M2.6
Fasten Torque 5~5.8kgf-cm

B =X Model No.

FEX DR IR ZHEE 28V,
OfFRIE#IE THH ZE 0,

Designate the Model No. when ordering
© For special cases, please consult us.

TS5667N120



B 4% SPECIFICATIONS

INC.
ESRMEHE  Electrical Spec. 14  Mechanical Spec.
ERE 17bit (1 El#x) 16bit (£ EEx) &5t 33bit 8 vy (at 20°C) 59x10"3N-m Max m
Resolution 17bit/turn and 16bit multiturns Total 33bit Starting Torque (at 20°C) (60gf-cm)
HHO— R s~ K 1B iERER ) 1x10-5kg - m? Typ Smartceiver
Output Code Pure Binary Code Moment of Inertia
BREE RAHFEEERR _—
6,000
Supply Voltage DC+5Vx5% Maximum Allowable Rotation min~" (rpm) Converter
) 90mA SEHEF a9 0.05mm TIR Max Coup-
HEER (Typ) Normal Operation ADBOERGBEIL P P ling
Consumption Current (1190;)12 /t\t v TOU EEEt)_E%"f Mounting Tolerances Axial End Play -imm Max
yp) Battery Operation gwgqﬂhl ot 0.1° Max REF.
HARE e Line Dri _ aft Inclination
Output Form 41> KZ4/\ (RS-485) Line Driver e E 10 ~ +85°C
= - (0] ting T .R
BAFEEERY 6,000min-" (rpm) pe::- e mp e
Maximum Allowable Rotation ’ p RAFR R H -20 ~ +90°C
Storage Temp. Range
35us ~ 63us = =
F) - UIIZXMEEESS. RS BRI
Sy TILERES . '2D5°,\7|i:,)sff;§f§gﬁ Protective Structure — é;l&om; I_T_n::llcasedrt e
: -2 N o = ~ 58Hz, £1F1g Total amplitude 1.5mm
Serial Data Transfer Cycle (Note) Including time for a request. }EE} . 58 ~ 2,000Hz, 98m/s2 (10G)
;'lg}\;;gf/pendsst orrt1 tShte IDtCodes‘. _ Vibration 3 %% 2H  3way, 2H each
— . — 'I seF art-stop transmission. fiip4 1,960m/s2 (200G) 11msec,
F—5%3—F =2\ K NRZ (R51E) Shock 64E&3E 6way, 3times each
Data Code Base Band NRZ (Bi-direction) BB =T haEEw)
0.06kg Max .
Mass Without Cable s135
OS5 fF /Ny TV (VB) #R& [EYF ) LEith ER6V)
®Recommended external battery (VB): TOSHIBA lithium battery, ER6V.
SA 35
SA 48
sA 100
B i=f%3%x CONNECTION TABLE sA 135
U—F# Lead Wire ‘ #% BE Function ‘ fi = Remark msB 0.8
b RED Vce DC+5V+ 5% ZEEIE  Main Power
= BLACK GND — msB 0.4
B BROWN VB Ny FUER GE1) Battery (Note1)
%2 BROWN/BLACK GND N
& BLUE SD . o
— SUTIT—2ES Serial Data
#/2 BLUE/BLACK SD
3 GRAY CASE GND —

F1 Ny TFUBRIE, FEE-FTI -4 28T I5EICLETT,

Note 1 : Battery Power is necessary during Power Outage.

B 3%/ SE@MB 1427 1T—X RECEIVING AND TRANSMITTING INTERFACE

ADM485 154

I -4
Encoder Side

¥Aar—JIv
Cable

A=

Receiving Side

ADM485 or compatible

5V

1kQ

5V

1kQ

L

ADM485
ADM485 or compatible

20Q

JAN

220Q %

5

3e
ikg

B % A R 51

1kQ %

L SDAT: JU7LF—%

Serial Data

SRQ: J7IXh

An example of circuit structure

MRS — TG, A P E—-4 2 REHEOHE E CRIBO L. FALTIESL,
% Verify the effects of properties such as impedance characteristics of a transmission cable before usage

Request

DE
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INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35
ISA 35
SA 48
sA 100
sA 135
mse 0.8

msB 0.4

37

sA 35 Series
T-F t®

W 45K FEATURES

© 5 ¢ 35mm/ FEFRIERE ¢ 8mm

©® 23bit / 1 [E#E. 16bit / ZEER

® 77TV a—-MEBHAD

® 707 /7T ZIVEIKRES ONE-chip IC DIRHA
0 SE/7O0—-XRNIL—7E9ENEER

O BEAEVIZ700/1 P EDT — 2% EXAKTHE
O BE+tLHIBHTEE

O EEEhOEEBRREFICS Sbit F5E % MRE

Outside Diameter: ¢ 35mm / Motor Shaft Diameter : ¢ 8mm

23bit / Turn and 16 bit multi turns

Full Absolute Signal Output

Adoption of New ONE-chip IC mounted analog/digital circuit

High resolution interpolated circuit (high speed closed loop)

Data of over 700 bytes can be written to the installed memory

Can be mounted with a temperature sensor

Guaranteed 5 bit accuracy, even when power is momentarily interrupted during rotation

W 52 OUTLINE

<Fi& mm Unit: mm
DF13A-7P-1.25H(21)
a3%7% 1Pinfil )
(HIROSE ELECTRIC) |
| R2o
| —
i B ol & Y
| s - 2
| A
l 35
EF &R
Electronic parts 90°
T
' ARANRFFEIESHL
7 P I O— AT E (7R35)
|_ J Encoder mounting surface M3x3 23/ (FHH)
i |-_'_U|_ 25 2M3P=05 2 M3x3
= *F Hexagon socket
set screw
zzZ (cup point)
. [ | Jr N ) (Attached 2pieces)
™ Il || N 5
1y g FI0 e —
‘ Pl e % 3 © TR “
10 % +ERAENFIMS ©
sl | ™ ($46) | T RES(ER S ‘ HE22E— 28
Recommendation : BhEFHX Recommended
M3 cross recessed head Shaft details on motor shaft
screw with captive washer.
(Not attached)
IEEIHAZE £0.5mm  Unless otherwise specified tolerance is =0.5mm

B 2  Model No.

FEX DR EHR EEIEEL LSV,
OFFFIMEARIE TR 128 0,

Designate the Model No. when ordering
O For special cases, please consult us.

TS5702N40



B 4% SPECIFICATIONS

ESMIHEIE  Electrical Spec. R4  Mechanical Spec.
DERE 23bit (1[E1%5) 16bit (% [EEx) &5t 39bit EBHLY (at 20T) 5.9x10~3 N -m Max
Resolution 23bit/turn and 16bit multiturns Total 39bit Starting Torque (at 20°C) (60gf - cm Max)
HAa—Fk WoEa—F 1B iERER s 2
Output Code Pure Binary Code Moment of Inertia 1x107kg-m= TYR.
BREE RAHFAOEER -
Supply Voltage DC+5V=5% Maximum Allowable Rotation 6,000min~" (rpm)
125mA TYP. @RS FETTE 0.05mm TIR Max
HEER Normal Operation Radial Play
Consumption Current 65 A TYP. /Ny 5 1) BRENES ANHHFEMEXL 5 01 M
Battery Operation Mounting Tolerance Axial End Play ~mm Max
HAREE = e o= e ) . wWEh o
Output Form 1> K51/ (RS-485)  Line Driver Shaft Inclination 0.1° Max
RAHFEDOER - EyFim & N
- -10 ~ +85°C
Maximum Allowable Rotation 6,000min~" (rpm) Operating Temp. Range +
2 7 IVERR A A RIFREEH Con .
Serial Data Transfer Cycle 35psec ~ 63usec Storage Temp. Range 20 ~ +90°C
F—423—F ~N—Z/\> K NRZ REEE FRUEE
Data Code Base Band NRZ Protective Structure Not Enclosed
#RE 58 ~ 2,000Hz, 98m/s?
Vibration 3 HM\#& 2H 3way, 2H each
g4 1,960m/s2(200G), 11msec,
Shock 64 M&3E  6way, 3times each
2E
Mass 0.06kg Max
B jEf%535  CONNECTION TABLE
fEA%74 : DF13-7P-1.25DS (21) (e O+ E1%)
CONNECTOR TYPE : DF13-7P-1.25DS (21) (HIROSE ELECTRIC)
% B &%
FIN No ‘ Function ‘ REINETS
1 Vce EER
Power
2 GND E—
3 GND e
SHER/N Y T ) EIR
4 VB External battery
5 SD . -
JUTINTF—2EE
— Serial data signal
6 SD
7 NC —_—
M 3%/ S{EBIER M2 7 T—X RECEIVING AND TRANSMITTING INTERFACE
I>a—41 ZIEMA
Encoder Side Receiving Side
ADM485 184 5V 15V ADM485 184
ADM485 or compatible : : ADM485 or compatible
1*Q | L 1kQ
| /\ |
—_ ! ! L SDAT: JU7ITF—%
O—l % 220Q : / \ : 220Q % |—C Serial Data
oJ 1KQ | L 1kQ |—o
| | SRQ : UJIXRk
: = ! ! = Request
| DE DE

E R Bl

An example of circuit stru

cture

INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35

sA 35 I
SA48

sA 100

sA 135
msB 0.8

mse 0.4

38



INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35
ISA 35
SA 48
sA 100
sA 135
mse 0.8

msB 0.4

39

mm SA 35 Series
ZIoIVYUa—=pb/"IWFI—=

W 45K FEATURES

O o 35mm FEFRIEHE D 8mm
® 25bit / 1 El#5. 16bit / ZEEs
® 7TV a—-MEBHEA
O ONZX M NEDEE
AEERICT  — NNy 7ARZHERAL. 8Vil/ 1 Xtz EIR
O 5fF - REFREEHE : 105CZ2ERK
TSRS (~85C) IS, TRIALVE E EH TfEAFEE
O HIxtiE
LHRERMAICIEEAN, HEERZ KIEICER

Outside Diameter: ¢ 35mm / Motor Shaft Diameter : ¢ 8mm
25bit / Turn and 16 bit multi turns
High robustness

High noise resistance by using feedback system in interpolation circuit

Operating/storage temperature range: Up to 105°C

Usable in higher temperature compared to conventional models (~ 85C)

Energy saving

Power consumption is drastically reduced compared to conventional models

W 52 OUTLINE

N 0.2
BT —f—
| Electronic parts \
PR 3372 1Pinfil T
o Connector 1Pin
7o) P = —~
8 b ¢
- N -
o
|| z
Jx74 |

DF13A-7P-1.25H(21) 26MAX
(eOtEH) _.—.J

(HIROSE ELECTRIC)

$8°0.05

M4
(¢6.7)

$15

o b _ 1
T =
FESHE = g {
ABARAT KL b

M3X14  ([FIH) _
BHEFME \TAPER 1/10
Shaft details

BESAZE £0.5mm  Unless otherwise specified tolerance is 0.5mm

<& mm Unit: mm

B 2  Model No.

EEX ORISR ZEMIEES £,
ORI IE TR &0,

Designate the Model No. when ordering
O For special cases, please consult us.

TS5722N10




B 4% SPECIFICATIONS

ESMIHEIE  Electrical Spec. R4  Mechanical Spec.
SREE 25bit (1E%5) 16bit (% E#) BBV (at 20C) 6.5x10~3 N -m Max
Resolution 25bit/turn and 16bit multiturns Starting Torque (at 20°C) (65gf - cm Max)
HAT—F M2gEI—K {RiRESR 6
. 1x1 kg-m?2 TYP.
Output Code Pure Binary Code Moment of Inertia x10 g-m
BREE RAHFAOEER -
Supply Voltage DC+sv Maximum Allowable Rotation 6,000min " (rpm)
50mA TYP. EHE HESE 0.05mm TIR Max
HEER Normal Operation Radial Play
Consumption Current 30 uATYP. /Ny 5 1) BRENES ANHHFEMEXL 5 0.1mm Max
Battery Operation Mounting Tolerance Axial End Play ' a
AR = o= e . wWEh R
Output Form 42 KF4/% Line Driver Shaft Inclination 0.1° Max
BANEEER o1 By i R 10 ~ +105°C
Maximum Allowable Rotation 8,500min~" (rpm) Operating Temp. Range
U7 IVERRERA RIFREEH .
~ -20 ~ +105°C
Serial Data Transfer Cycle 35psec ~ 63psec Storage Temp. Range +
F=ga= ¥ ~N—2Z/3> K NRZ REEE FRUEE
Data Code Base Band NRZ Protective Structure Not Enclosed
/0] 1.5mm, 5 ~ 58Hz
Vibration 98m/s?, 58 ~ 2,000Hz
fiipd 1,960m/s2(200G), 11msec,
Shock 64 M&3E  6way, 3times each
2E
Mass 0.06kg Max
B jEf%535  CONNECTION TABLE
fEA%74 : DF13-7P-1.25DS (21) (e O+ E1%)
CONNECTOR TYPE : DF13-7P-1.25DS (21) (HIROSE ELECTRIC)
% B &%
FIN No ‘ Function ‘ REINETS
1 Vce EER
Power
2 GND E—
3 GND E—
SHER/N Y T ) EIR
4 VB External battery
5 SD . -
JUTINTF—2EE
— Serial data signal
6 SD
7 NC —_—
M 3%/ S{EBIER M2 7 T—X RECEIVING AND TRANSMITTING INTERFACE
I>a—41 ZIEMA
Encoder Side Receiving Side
ADM485 184 5V 15V ADM485 184
ADM485 or compatible : : ADM485 or compatible
1kQ o 1kQ
| /\ |
— : ! L SDAT: JU7IT—%
o—l 220Q | , 2200 |_C Serial Data
o] 1kQ | 1kQ Lq
| | SRQ : UJIXRk
: = ! ! = Request
| DE DE

E R Bl

An example of circuit structure

SBEMRE. ARAETHHVEDE LI,
% Please contact the International Marketing Sales Dept. for communication specifications.

INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35

sA 35 I
SA48

sA 100

sA 135
msB 0.8

mse 0.4
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INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35
sA 35
ISA 48
sA 100
sA 135
MmsB 0.8

msB 0.4

41

SA 48 Series
ZIoIVYUa—=pb/"IWFI—=

W 45K FEATURES

© 55 ¢ 46mm/ HHFRIEHE ¢ 8mm

® 77TV a—-MEBHAD

® 17bit/1 El%5. 16bit / %E%s (6,000min ' Max)

O NAHEIYTIVTF—2EEHK (NR2)

O BEC2Mi%EE

O FEETHIMENYyTUBLIUVCABI T U T
SEEET— 4%y 97y T LET,

® 582V T7IESZ{EIC (Smartceiver) AUS561N1 (BII5E) #

RUBZTVET,

Outside Diameter: ¢ 46mm / Motor Shaft Diameter : ¢ 8mm

Full Absolute Signal Output
17bit/Turn, 16bit/ Turns(At 6,000min - ' Max)

Bi-directional serial data communication method (NRZ)

Self-diagnosis function

Multi-turn data is backed up even during a power failure as it is fitted with an external

battery and a built-in capacitor.

Dedicated serial signal receiver IC (Smartceiver): AU5688N1 (sold separately) is available.

B S FZE] OUTLINE

BT

Electronic parts

500+%0

—ciponelll ) E]
(U

M3 B R ARIVh

3
=
3
RANfTEHRU (KIFAH5%) ¥
M3x3 (24{J/&@)
Hexagon socket : 2T A TEIE
set scgrew (Attached 2pieces) | (27) HERT - SRRl

Recommended encoder body mounting screw BEFR
M3 Hexagon socket head cap screw

<& mm Unit: mm

RQO
o Jo)
S 3
I a—-4BftE
2XM3 Encoder mounting surface

g 7
o T 2EHRETE
© Recommended
Dimensions on Motor shaft
Shaft details

IEESHAZE £0.5mm  Unless otherwise specified tolerance is =0.5mm

B #3zX Model No.

X OISR E/MEE 280,
OFFRIEHR I T 20,

Designate the Model No. when ordering
© For special cases, please consult us.

TS5667N420



B 4% SPECIFICATIONS

ESMLHE  Electrical Spec. HeMEYHE4E  Mechanical Spec.
REE 17bit (1 [E1%5) 16bit (% E%) &5 33bit EEH LY (at 20C) 9.8x10-3N-m Max
Resolution 17bit/turn and 16bit multiturns Total 33bit Starting Torque (at 20°C) (100gf-cm)
HAa—-F 2K tRitAES . 6.5x10"%kg-m?2 Typ
Output Code Pure Binary Code Moment of Inertia
BREE RAHFAOER -
6,000
Supply Voltage DC+5V5% Maximum Allowable Rotation min~" (rpm)
B60mA R FETE 0.05mm TIR Max
HEER (Typ) Normal Operation Radial Play
Consumption Current 100pA /3y 7 1) BRE RS ANHDOHFEMBER L L] 0.1mm Max
(Typ) Battery Operation Mounting Tolerances Axial End Play :
HARE RN . ) WmEh R
Output Form 74> K7 1/5 (RS-485) Line Driver Shaft Inclination 0.1° Max
RAHFEOEL . By & .
6,000 1 : -10 ~ +85°C
Maximum Allowable Rotation min=" (rom) Operating Temp. Range
35ps ~ 63yis AR R E -20 ~ +90°C
) - U IR MNEEEED, Storage Temp. Range
ST IVERER el é%fgé « RS RS
i Y - BHZIEBATL Protective Struct
Serial Data Transfer Cycle (Note) Including time for a request. rotective Structure No—t Enclosed.
Time depends on the ID Codes. IREY 5~ 58Hz, £1kig Total amplzltude 1.5mm
2.5Mbit/sec Start-Stop transmission. Vibration 58 ~ 2,000Hz, 98m/s? (10G)
= 0 : . 3 A& 2H 3way, 2H each
7—3-F /5. I NRZ () wR 1,960m/s? (200G) 11msec
Data Code Base Band NRZ (Bi-direction) ’ A ’
Shock 64ME&3E  6way, 3times each
g2E (r—7NnEThkWV)
Mass 0.08kg Max Without Cable

ST F/\y 7Y (VB) #3E G [RE ) F 7 LEM ER6V]
®Recommended external battery (VB): TOSHIBA lithium battery, ER6V.

B jE&3% CONNECTION TABLE

U—FK# Lead Wire ‘ # Bt Function ‘ fi@ %z Remark

b RED Vce DC+5V+ 5% =E&EIE Main Power
- BLACK GND —

x® BROWN VB Ny FUER GE1) Battery (Note1)
% /& BROWN/BLACK GND —

& BLUE SD N o )

X M BLUE/BLACK Sb JUTINT—2ER Serial Data
3 GRAY CASE GND —_—

F1 Ny TFUEBRIE. EFEE-NTI -4 28T 5258ICLETT,
Note 1 : Battery Power is necessary during Power Outage.

W x/ ZEEKA 27—

I a-4%1|
Encoder Side

ZEA
Receiving Side

ADM485 84
ADM485 or compatible

5V 5V

1kQ 1kQ

ADM485 184
ADM485 or compatible

5

20Q

220Q %

DE

% 2
B B #E R B

An example of circuit structure

MERT— TG, A D E—F 2 ZEMEOREE CRIEOLE, FERAL TS,
% Verify the effects of properties such as impedance characteristics of a transmission cable before usage

1kQ %

RECEIVING AND TRANSMITTING INTERFACE

L SDAT: > UT7ILT—4

Serial Data

SRQ: Y7I Xk
Request

DE

INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35

sA 35

sA 48 I
sA 100

sA 135
msB 0.8

msB 0.4
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ne.  SA 48 Series
T-F t®
N 75VUa—K JILFI—v

Smartcei
martceiver M 55K FEATURES -’\

Converer @ 544 ¢ 48mm/ FEFBIEHE ¢ 8mm
Coup- ® 23bit / 1 Bl#E. 16bit / L EIEE
e @ T7NTIVYa—MEEES
REF. ® 707 /7T ZIVEIKRES ONE-chip IC DIRHA
— 0 EE/O-X NI —TEHEIRERR
O BEATVIZ700/N FUEDT — 2% EXAHRFRE
O BEL > HIBHTTRE
O EEEHhOERBNERC S Sbit 15Z % {REE

Outside Diameter: ¢ 48mm / Motor Shaft Diameter : ¢ 8mm
23bit / Turn and 16 bit multi turns

Full Absolute Signal Output

Adoption of New ONE-chip IC mounted analog/digital circuit
High resolution interpolated circuit (high speed closed loop)

5135 Data of over 700 bytes can be written to the installed memory
sa 35 Can be mounted with a temperature sensor
Guaranteed 5 bit accuracy, even when power is momentarily interrupted during rotation
ISA 48
M 523 OUTLINE
sA 100
I <& mm Unit: mm
sA 135
MmsB 0.8
mse 0.4

24
N
<

=T Y :
© 23.5 EOO
NP S| wEILI-—SAFBRRY A
= | M3SARFEARI L
Recommend: (o} row
N M3-Hexagon socket £ <
RENF DU (IFH5%E) ~1 head capgscrew Sy
M3x3 24148 (E)HE) (27) S
M3X3 hexagon socket set 2501 N 2XM3
screw (cup point) (946) _
(Attached 2pieces) [LEF
EMEE fUkFo 1M LY0.9N'm Shatft details

Tightening torque for fixing shaft;0.9N.m
BESAZE £0.5mm  Unless otherwise specified tolerance is =0.5mm

B 2  Model No.

FEX DR EHR EEIEEL LSV,
OFFBIMEARIE TR 128 W,

Designate the Model No. when ordering
O For special cases, please consult us.

TS5700N8420
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B 4% SPECIFICATIONS

ESMIHEIE  Electrical Spec. R4  Mechanical Spec.
PREE 23pit (1E1%) 16bit (% E#z) &5 39bit £ v (at 207C) 9.8x10°*N-m =
Resolution 23bit/turn and 16bit multiturns Total 39bit Starting Torque (at 20°C) (100gf-cm)
HAha—-F FiofEI—FK 1EPERESER 6.2
Output Code Pure Binary Code Moment of Inertia 6.5x107% kg-m* TYR.
BREE RAHFAOEERR -
Supply Voltage DC+5V=5% Maximum Allowable Rotation 6,000min~" (rpm)
125mA TYP. EEEF FEFHME
HEEMR Normal Operation Radial Play 0.05mm TIR Max
Consumption Current 65pA TYP. /N 7 U BhfER ANHDOHFEMBER L B 0.4mm M
Battery Operation Mounting Tolerances Axial End Play : ax
HARRE - = e . ) Eh
4> K747\ (RS-485 Line Driver o
Output Form ( ) Shaft Inclination 0.1° Max
BAEERR o SifFa Ao .
Maximum Allowable Rotation 6,000min~" (rpm) Operating Temp. Range -10 ~ +85°C
U T IVEREEA RIFREEH
Serial Data Transfer Cycle 35usec ~ 63usec Storage Temp. Range -20 ~ +90°C
F=ga= ¥ ~N—2Z/3> K NRZ ey e
Data Code Base Band NRZ Protective Structure 1P40
] 5~ 58Hz, £#&1& Total amplitude 1.5mm
Vibrati 58 ~ 2,000Hz, 98m/s? (10G)
foration 3H[E#%& 2H 3way, 2H each
fiiEd 1,960m/s? (200G) 11msec,
Shock 64 ME&3E 6way, 3times each
HE
Voo 0.3kg Max
B iEfEE  CONNECTION TABLE
J—FigE -1 £
Lead Wire Color | Function Remarks
b FER
RED Vee Power
=2
BLACK GND
x*/2
BROWN/BLACK GND
*® VB NHENy TFUER
BROWN External battery
i
SD . =
BLUE SUTNTF—2ES
FH/2 I Serial data signal
BLUE/BLACK sb
R
GRAY CASE GND —_—
=LK
SHIELD NC
W %/ SEEERA2T T—A RECEIVING AND TRANSMITTING INTERFACE
I a—41 Z1EMA
Encoder Side Receiving Side
ADM485 184 S Y ADM485 184
ADMA485 or compatible : : ADM485 or compatible
1kQ  1kQ
1 /\ 1
_ : : L SDAT: JU7ITF—%
o—l 220Q , , 2200 |_C Serial Data
oJ 1KQ | L 1kQ |—o
| | SRQ : UZ7IXb
j — ! 1 — Request
| DE DE

Bk R Bl

An example of circuit structure

MOBEMRIE. MIRAETHEHVEDE S,
% Please contact the International Marketing Sales Dept. for communication specifications.

INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35

sA 35

sA 48 I
sA 100

sA 135
msB 0.8

msB 0.4
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w.  mmSA 48 Series
El 75VU31—k JLFI—Y

Smartcei
martceiver B 455K FEATURES

ComErer @ B b 48mm/ FEFRIEHE ¢ 8mm
Coup- ® 25bit / 1 El&. 16bit / ZEE
e @ INFITVUYai—MEEHH
REF. O ONX M MEOEE
— AEEERICT7 1 — NNy 7R EHEAL,. BV 1 A2 ER
O EME - REREEH  105CaER
WHHEER MR (~85C) (CLEA, IRILLVE E S E TERFTAE
O Bt
LR MICHEN, HEERE KEICER

Outside Diameter: ¢ 48mm / Motor Shaft Diameter : ¢ 8mm

25bit / Turn and 16 bit multi turns

High robustness

High noise resistance by using feedback system in interpolation circuit

5135 Operating/storage temperature range: Up to 105°C
sa 35 Usable in higher temperature compared to conventional models (~ 85C)
Energy saving

ISA 48 Power consumption is drastically reduced compared to conventional models

sA 100 <& mm Unit: mm
W SR OUTLINE

sA 135

Mmse 0.8

L=500MIN. f:q
mss 0.4 1

$48

|

]

|

24
AR &)

Bl
E
35
| 5
= I ] So
—E'IE' | - . L 235 ~
© MR T 2 O — SARFImAT R 5
P o M37SAR &KL b <
= — / Recommend: 7 = ©
M3-Hexagon socket j E— -
;I;_QE;FI_T/ head cap screw i Q\, s
ABRA LR (KEH5E) (27) S 25
M3x3 2411 /& () A 2XM3
M3X3 hexagon socket set (¢46) s s
screw (cup point)
(Attached 2pieces) Shaft details

IBESAZE £0.5mm  Unless otherwise specified tolerance is =0.5mm

B #3zX Model No.

FEX DR EEIEEL 7280
OFFBIMEARIE TR 128 W,

Designate the Model No. when ordering
O For special cases, please consult us.

TS5720N8410
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B 4% SPECIFICATIONS

ESMIHEIE  Electrical Spec. R4  Mechanical Spec.
SREE 25bit (1E%5) 16bit (% E#) BBV (at 20C) 9.8x10~3 N -m Max
Resolution 25bit/turn and 16bit multiturns Starting Torque (at 20°C) (100gf - cm Max)
HHA-F M2ga— K fRiRESR 6
. 1 kg-m2 TYP.
Output Code Pure Binary Code Moment of Inertia 65x107%kg-m
BREE RAHFAOERR -
Supply Voltage DC+sv Maximum Allowable Rotation 6,000min " (rpm)
50mA TYP. B HETE 0.05mm TIR Max
HEER Normal Operation Radial Play
Consumption Current 30 uATYP. /Ny 5 1) BRENES ANHHFEMEZ L 5 0.1mm Max
Battery Operation Mounting Tolerance Axial End Play ' a
AR = o= e . WEh o
Output Form 42 KF4/% Line Driver Shaft Inclination 0.1° Max
BANEEER o1 By i R 10 ~ +105°C
Maximum Allowable Rotation 8,500min~" (rpm) Operating Temp. Range
U7 IVERRERA RIFREEH .
~ -20 ~ +105°C
Serial Data Transfer Cycle 35psec ~ 63psec Storage Temp. Range +
F=ga= ¥ ~N—Z/\> K NRZ REEE FRUEE
Data Code Base Band NRZ Protective Structure Not Enclosed
/0] 1.5mm, 5 ~ 58Hz
Vibration 98m/s?, 58 ~ 2,000Hz
fiipd 1,960m/s2(200G), 11msec,
Shock 64 M&3E  6way, 3times each
2E
Mass 0.3kg Max
B jE#535  CONNECTION TABLE
U—Nige -1 e
Lead Wire Color | Function Remarks
b FER
RED Vee Power
=2
BLACK GND
x*/2
BROWN/BLACK GND
*® VB NHENy TFUER
BROWN External battery
i
SD . =
BLUE SUTNTF—2ES
5/2 — Serial data signal
BLUE/BLACK sb
m
GRAY CASE GND E—
=LK
SHIELD NC
W %/ SEEERA2T T—A RECEIVING AND TRANSMITTING INTERFACE
I a—41 Z1EMA
Encoder Side Receiving Side
ADM485 184 5V Y ADM485 184
ADMA485 or compatible : : ADM485 or compatible
1kQ  1kQ
1 /\ 1
— : : L SDAT: JUT7ITF—%&
o—l 220Q | , 2200 |_C Serial Data
oJ 1kQ | 1kQ |—o
| | SRQ : UZ7IXb
: p— 1 1 — Request
| DE DE

Bk R Bl

An example of circuit structure

SOBEEHRIE. BIRAE THEVEDE S,
% Please contact the International Marketing Sales Dept. for communication specifications.

INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35

sA 35

SA 48 I
sA 100

sA 135
msB 0.8

mse 0.4
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we.  sA 100 Series
N 75VUa—K JILFI—v

Smartcei
martceiver . ﬁﬁ FEATURES

O 5 ¢ 100mm/ FHFREE ¢ 30mm
Coup- ® 7TV ai—-MEEBEA
_"e @ 17bit/1 E&. 16bit/ % HE (3,000min ' Max)
REF. O WHEEMI U TIVT —2EEHR (NRZ)
—— O BC2MtEEE
O EERTHHMINYTFUSBLIVAREI LT YT
SREGET -2y 77y T LET,
® EAYYT7IVESZ{E IC (Smartceiver) AUS561N1 (B15E) %
MUmEATWHWET,

Converter

Outside Diameter: ¢ 100mm / Motor Shaft Diameter : ¢ 30mm
Full Absolute Signal Output

17bit/Turn, 16bit/Turns (At 3,000min - ' Max)

Bi-directional serial data communication method (NRZ)

SI . . .
35 Self-diagnosis function
sa 35 Multi-turn data is backed up even during a power failure as it is fitted with an external
battery and a built-in capacitor.
SA 48 Dedicated serial signal receiver IC (Smartceiver): AUS688N1 (sold separately) is available.
ISA 100 W 542X OUTLINE
30 <& mm Unit: mm
sA 135 2x9$6.3R N ‘
— 51 oblong hole 20
mse 0.8 5 8 ‘
~
msB 0.4 | [ s
_ | 8
S| o < /
£ (BN @
| — "
\ I}f @ | &
= 010
0.35
l 1.
L=500Min. ~~
5 Ira-AmftE
g & g?L g Encoder mounting surface
® OO s
S| &6 [}
S
PRI
1.5 &
8 s (15)[13.5]| & e
S |
777 .4.
45
2XM5
BEF X T — ZEER R
Shaft details Recommended Dimensions on Motor shaft
IBESAZE £0.5mm  Unless otherwise specified tolerance is +0.5mm

B #3zX Model No.

FEX DR IR EEIEEL L8V,
ORI IE TR ZE 0,

Designate the Model No. when ordering
© For special cases, please consult us.

TS5667N253
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B 4% SPECIFICATIONS

#eMEYHE4E  Mechanical Spec.

£ v 80x10°N-m
Starting Torque (820gf-cm) ax
1EERESE o )
Moment of Inertia 150x10°°kg-m? Typ
RAFEOEGH

Maximum Allowable Rotation

3,000min-" (rpm)

ESRMEHE  Electrical Spec.
S ERE 17bit (1 [El#5) 16bit (% EEx) &5t 33bit
Resolution 17bit/turn and 16bit multiturns Total 33bit
HAha—-FK Fi2EI—F
Output Code Pure Binary Code
EREE
Supply Voltage DC+5V+5%
70mA FEERF
HEER (Typ) Normal Operation

Consumption Current

100pA /Xy 7 U BREIRS
(Typ) Battery Operation

HARRE
Output Form

Z4 > KZ4/\ (RS-485) Line Driver

RAFEOEY

Maximum Allowable Rotation

3,000min-" (rpm)

27 IVERR A A
Serial Data Transfer Cycle

35us ~ 63us
) - UV IXNEEEERED,
‘DICLNREER D,
- 2.5Mbit/sec. SALHFHR,
(Note) Including time for a request.
Time depends on the ID Codes.
2.5Mbit/sec Start-Stop transmission.

F=89=¥
Data Code

~N—2Z/\> K NRZ (BF5H)
Base Band NRZ (Bi-direction)

B jE&3% CONNECTION TABLE

FEHE

Radial Play 0.05mm TIR Max
ANBOHFEMBEX L BT 0.1mm Max
Mounting Tolerances Axial End Play ’

WeEh R

Shaft Inclination 0.1° Max
EfEREHRE o
Operating Temp. Range -10~+85C
RTFRE #E .
Storage Temp. Range 20~ +90°C
REBE
Protective Structure 1P40
EH 5~ 58Hz, £#Ri& Total amplitude 1.5mm
Vibration 58 ~ 200Hz, 49m/s? (5G)

3AMm& 2H 3Bway, 2H each

g4 1,960m/s2(200G) 11msec,
Shock 64ME&3E  6way, 3times each
B2E 1.2ka M (F—7TNExkEV)
Mass -2kg Max  without Cable

U—FK# Lead Wire ‘ # Bt Function ‘ fi& £ Remark

b RED Vce DC+5V+ 5% =X&EIE  Main Power
- BLACK GND —

® BROWN VB Ny FUER GE1) Battery (Note1)
% /2 BROWN/BLACK GND —

& BLUE SD N o )

X M BLUE/BLACK Sb JUTINT—2ER Serial Data
3 GRAY CASE GND —_—

FEF1 Ny TFUEBRIE. EFEE-NTI -4 28T 558CLETT,
Note 1 : Battery Power is necessary during Power Outage.

W x/ZERKA 27—

I a2 x*ir—Jw
Encoder Side Cable
ADM485 184 v
ADM485 or compatible 1kQ

ZIEA
Receiving Side

5V

1kQ

ADM485 184
ADM485 or compatible

5

20Q

JAN

220Q %

Se
ikg

DE

MERT— TG, A E-F 2 AEEEORE E RO, FALTI LS,

[ B8 R

1kQ %

An example of circuit structure

% Verify the effects of properties such as impedance characteristics of a transmission cable before usage

OSHFF/Ny 7V (VB) #3R & [RE ) F LEM ER6V]
®Recommended external battery (VB): TOSHIBA lithium battery, ER6V.

RECEIVING AND TRANSMITTING INTERFACE

L SDAT: YUT7ITF—%

Serial Data

SRQ: U7IXk
Request

DE

INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35

sA 35
SA48

sA 100 I
sA 135
msB 0.8

msB 0.4
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sA 135 Series

INC.
T-Format®
“‘ — — ~ -
El 75VUa—~/ 3INFI—v
Smartceiver v/
M 455K FEATURES
Converter g 547 ¢ 135mm/ HHFRIEHE ¢ 65mm
Coup- ® 7TV ai—-MEEBEA
ling ® 17bit/1 E#. 16bit/ % [EE (1,500min "' Max)
REF. ©® WHEY U TILT—2@EEHRX (NRZ)
© B2
O FEBTHIMINYy T UBLUVAEITHT
0T —2% 1Ny 77 v T LET,
® EAYYTIESZIEIC (Smartceiver) AU5561N1 (B5E) %
BRYBHZTWHWET,
Outside Diameter: ¢ 135mm / Motor Shaft Diameter : ¢ 65mm
Full Absolute Signal Output
17bit/Turn,16bit Turns (At 1,500min -~ ! Max)
535 Bi-directional serial data communication method (NRZ)
Self-diagnosis function
sa 35 Multi-turn data is backed up even during a power failure as it is fitted with an external
battery and a built-in capacitor.
SA 48 Dedicated serial signal receiver IC (Smartceiver): AU5688N1 (sold separately) is available.
sa100 [ 442X OUTLINE
Iﬂ 59 <H% mm Unit: mm
MmsB 0.8 13 230 2x¢6.3EN
1 114 20 Oblong hole
- - \ [l
msB 0.4 B :
— EN S | AERAEAL b
h g 2 ; Hexagon socket screw
_ - o | N M4X20
ol - I
g/l |48 S
g 3 g | }\
8 213
4 = ©| N
D
] B
W 0.35 : ;
L=500Min.
I a—2WME
S Encoder mouting surfac.e\
5= 12(25) 23] - jm"
fts) 3 i
s gl | 5
LS sl ]
59 ~ -
BHEHER HRE— 28
Shaft details Recommended

49

IBTESAZE +0.5mm  Unless otherwise specified tolerance is +0.5mm

on Motor shaft

B #3zX Model No.

FEX OISR EMEE 280,
OFFRIEHR I T 20,

Designate the Model No. when ordering
O For special cases, please consult us.

TS5667N650



B 4% SPECIFICATIONS

HMEYHE4E  Mechanical Spec.

=N 98x10-SN-m
Starting Torque (1,000gf-cm) ax
EERESE I )
Moment of Inertia 1.21x107%kg-m* Typ
RAFEOEY

Maximum Allowable Rotation

1,500min~" (rpm)

ESRHEHE  Electrical Spec.
S ERE 17bit (1 [El#5) 16bit (% EEx) &5t 33bit
Resolution 17bit/turn and 16bit multiturns Total 33bit
HAha—-FK Fi2EI—F
Output Code Pure Binary Code
EBREE
Supply Voltage DC+5V+5%
70mA FEERF
HEER (Typ) Normal Operation

Consumption Current

100pA /X 5 | BRERE
(Typ) Battery Operation

S BE
ﬁfgﬁ;orm J4 > K54\ (RS-485) Line Driver
RAHFEOEL 1,500 min—' Max (rpm)
Maximum Allowable Rotation (1,500rpm)
35us ~ 63us
F) - UV IZMEEEED,
‘DICKWRESRE S,

27 IVERR A
Serial Data Transfer Cycle

- 2.5Mbit/sec. AL FHR,
(Note) Including time for a request.
Time depends on the ID Codes.
2.5Mbit/sec Start-Stop transmission.

F=89=[¥
Data Code

~N—2Z/\> K NRZ (BF5H)
Base Band NRZ (Bi-direction)

B jE&3% CONNECTION TABLE

:ia?fizrslay 0.05mm TIR Max
ANBOHFEMBER L e 0.1mm Max
Mounting Tolerances Axial End Play ’

WeEh R

Shaft Inclination 0.1° Max
EfEREHRE o
Operating Temp. Range -10~+85°C
RTFRE #E .
Storage Temp. Range 20~ +90°C
REBE
Protective Structure 1P40
EH) 5~ 58Hz, £ Total amplitude & 1.5mm
Vibration 58 ~ 200Hz, 49m/s? (5G)

3 A& 2H 3way, 2H each

Feip 294m/s2(30G)11msec,
Shock 64 ME&3E  6way, 3times each
g2E (F—7TNLEFEV)
Mass 1.5kg Max Without Cable

O5HFF/Ny 7V (VB) #3R & [RE ) F 7 LEM ER6V]
®Recommended external battery (VB): TOSHIBA lithium battery, ER6V

U—FK# Lead Wire ‘ # Bt Function ‘ fi@ %z Remark

b RED Vce DC+5V+ 5% =E&EIE Main Power
- BLACK GND —

x® BROWN VB Ny FUER GE1) Battery (Note1)
% /& BROWN/BLACK GND —

& BLUE SD N o )

X M BLUE/BLACK Sb JUTINT—2ER Serial Data
3 GRAY CASE GND —_—

F1 Ny TFUEBRIE. EFEE-NTI -4 28T 5258ICLETT,
Note 1 : Battery Power is necessary during Power Outage.

W x/ZERKA 27—

I a-Zfl x*ir—Jw S
Encoder Side Cable Receiving Side
ADMA485 4324 v v ADMA485 184
ADM485 or compatible 1kQ 1kQ ADM485 or compatible

5

JAN

20Q 220Q %

DE

se
ékg mé
EETE

An example of circuit structure

MEET—TIVE, A D E—F 2 AFHEOREE THBOLE. EHALT S,
% Verify the effects of properties such as impedance characteristics of a transmission cable before usage

RECEIVING AND TRANSMITTING INTERFACE

SDAT : YUTILTF—4
Serial Data

SRQ: U7IXk
Request

DE

INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35

sA 35
SA48

sA 100

sA 135 I
msB 0.8

msB 0.4
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w. msB 0.8/0.4 Series

Bl 75VUa—+ #EEt
Smartceiver . q% E FEATURES
NV @ MESEMICEN. BRAEET THEMTAE
Coup- O S9FEEE. SERIETRE

e @ ZHEREMTAETELT IV a— MELTHS
REF.

Excellent environment resistance allows usage under harsh
environment
High Resolution/High Speed Tracking

. . MEERABLTOER A,
Pseudo absolute output is performed by detecting Z phase Gear is not included.

B 52 OUTLINE

_ <& mm Unit: mm

si 35
SA 35
s 26.15 %o
SA48 Detection gear example S
7=128 M=0.4 3
— 3t02 ‘t’~ -U- gﬁ
< — 3 +
== RS 162
24100 Sensor back side IGr/oove dgpth
sa 135 S ) =
Q 10.3 9 g
mse 0.8 - T 2 gg—=y
2 3
— m =
msB 0.4 [ g 5
188 2x¢3.5
27
ZABER S
?ﬁ%ﬂ
<
L -
— _J ol T
0 @l ™
A, BHEEBS/
A, B Phase

IBESAZE £0.5mm  Unless otherwise specified tolerance is =0.5mm

B #23X Model No.
HEX DB R HIEE L &0,
OFRIHRIZ SHEC Ea L,

Designate the Model No. when ordering
© For special cases, please consult us.

TS569[ N5

AR 12— PEEEOES 12—V
Module of Spur wheel
2: M=0.8
3: M=0.4
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B 4% SPECIFICATIONS

EXMIHEIE  Electrical Spec. R4  Mechanical Spec.
MERE | A24bit (BE%x2%) i R E i .
. - 10 ~ +85°C
Resolution 24bit Max (Number of teeth 214) Operating Temp. Range
HAI—F M2EI—F REEREHR R
-20 ~ +100°C
Output Code Pure Binary Code Storage Temp. Range
BREXE HERRIR AT .
Supply Voltage DC+5V5% Insulation Resistance 10M QELE /500V MEGA
HEER i .
Consumption Current 100mA Max. Withstand Voltage AC500V 1min. 60Hz
AR = e o= e . ) 5~50Hz
Output Form 1> F51/3(RS-485)  Line Driver *EE) ) 241§ Total amplitude 1.5mm
Vibration 50~2,000Hz 100m/s?
BRAHFAEEL 9,216,000/Zmin~"1  Z: g% _ ' z m/s
Maximum Allowable Rotation Nomber of teeth Sﬁ%ck 1,000m/s2 11msec
2 7 IVERX AR S, o,
Serial Data Transfer Cycle 2.5Mbps( #7232 : SMbps) HE 0.08kg Max
F=Giml=§ ~N=2Z/5> K NRZ Mass
Data Code Base Band NRZ

M #&#t3k CONNECTION TABLE

I — Nige& -1
Lead Wire Color Function
i BLUE SD
E:3 BROWN sD
i RED DC +5V
2 BLACK GND(0V)
o—=IJUK SHIELD FG

W x/ZEEKA 27—

RECEIVING AND TRANSMITTING INTERFACE

I a—41 Z1EMA
Encoder Side Receiving Side
ADM485 184 5V Y ADM485 1834
ADMA485 or compatible : : ADM485 or compatible
1kQ o 1kQ
1 /\ 1
N T T
O—l %2200 : / \ : 2200% |—C
o] % 1kQ | | 1kQ % Lq
I I I
: — ! ! —

BB FE R Bl

An example of circuit structure

—— SDAT: U7 T —%

Serial Data
SRQ : U7IXRH

Request
DE

INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35
sA 35
SA48
sA 100
sA 135
mse 0.8

MmsB 0.4
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INC.

ABS.

Converter

Coup-

ling

REF.

53

Smartceiver (AU5688N1)
U7 IESZEMIC

AV—R o —NEEEZIILFL2—2 T a—-FI8bE2BEODYF 1 X
AT ELREEA YV PIVEBENSUIVERICERTRZEL TEET,
FTI)a— b IaA—EhoXESNBVUTIVESTI+— v bATIEY
UTZINEEST7+—~ vy bBEZ(EL. 16bItDNTLILT—42%HAHLE T,

Smartceiver (AU5688N1) can convert two types of Manchester
encoded synchronous serial signals into parallel signals in
accordance with our multi-turn encoder.

Smartceiver (AU5688N1) receives serial signal format A or serial
signal format B sent from the absolute encoder and outputs 16-bit
parallel data.

B 4% SPECIFICATIONS

g & B K (Voo

Supply Voltage 5.0V+£10%

H B B &

Consumption Current

+40mA Max

HFEANDEERE

Permissible Voltage

Max : Vbp Min : Vss (GND)

HABR W F

Output Current/Terminal +24mA Max

FE B %

Permissible Dissipation 100mW Max

g £ B E .

Operating Temperature -20 ~ +85°C
8

g i e = -55~ +150°C

Storage Temperature

B iE&3% CONNECTION TABLE

KEMIE, Y bOZy V AMRAETERVEDE LS,

% For details, please ask to the International Marketing Sales Dept. of the end of book.

W F & B : W OF & B F & B
Terminal Code Terminal Code Terminal Code
1 Al 26 RX 51 EOS
2 NC 27 D15 52 NC
3 SEL1 28 D14 53 NC
4 NC 29 D13 54 NC
5 NC 30 D12 55 VbD
6 SEL2 31 D11 56 Vss
7 NC 32 NC 57 1A1
8 NC 33 D10 58 Y1
9 NC 34 D9 59 NC
10 NC 35 NC 60 Y2
11 NC 36 Vss 61 CLK
12 NC 37 D8 62 RST
13 CS 38 Vss 63 A0
14 NC 39 D7 64 NC
15 NC 40 D6
16 NC a1 D5
17 NC 42 D4
18 NC 43 D3
19 NC 44 D2
20 NC 45 D1
21 VbbD 46 Vss
22 NC 47 DO
23 NC 48 EOP
24 Vss 49 NC
25 CRS 50 CRC




B 52 OUTLINE

<% mm Unit: mm

| 12204
| 10101
\“BHHHHHHﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ33
49 32
— —
— — -~
— — S
= = s
= =:|: 5 0.125%%%
= =HE = || PO >
— — A 10°
= Arwz = ° 0500
—] INDEX —] 1
c— —
64 L 17
Il
I \TJUUUUIJIJU 1 RS
|05 0.188%
W 24 L>—/ X TIME SEQUENCE
by TE Yk
Stopbit
25us 25us
BIETL—L4 A BEIL—L
RX — 1st Frame 2nd Frame
EOP I I
Hiz BiETIL—LT—4 BEIL—LT—4
DO ~ D15 0 X 1st Frame (Data) 4><—2nd Frame (Data)———
D17L—LE-R
Frame mode
25us 25us
7L s
RX 1st Frame 2nd Frame |
EOP I_l
SEL1 - ,—\—
Hiz R¥IL-LT—52 HEIL-LT-42 Hiz
DO ~D15 1st Frame (Data)><2nd Frame (Data)»
@27L—LE—F
2 Frame mode
W 70y 7 FIREE (B) WIla—4&EDA247 —X(H)
GLOBAL CLOCK GIRCUIT (EXAMPLE) ENCODER INTERFACE (EXAMPLE)
1A1 1Y1 Y2 |
CLK
iy N AU5688N1 CPU
XTAL: £ 32— 7 8 -4 bus
T Made by SEIKO EPSON Encoder A LY—IN
XTAL MA-406 8MHz Line Receiver
R1:1MQ 26LS32 i
C17.|7_7 7-|7::2 ©1,C2 : 10pF (£5%) 26L.S32 or compatible

INC.

ABS.

Converter

Coup-
ling

REF.
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INC. Smartceiver (AU5561N1)
= YYFIVESRERIC

Converter

I>O—4h6EEINh3UTIVES (40bit~110bit,
2.5Mbit) D/SSLIVEHaE ., 16bitd L UB32bitCPU/N A H B LD
Coup- [EDSPINZAD A > 4—7 1 —Xi%Ee% & ->7-TS5667, TS5668
e ROYUTIMESSEICTT.
REF. AUS561IN1IZEIVAAEBTEFIZEH->THY. CPUEDEIEEH T
———  BETY, £/ .CPURERETICI O—4T7—4%&HAHT /-
HIZID3 (1EETF—42+ZBET—4+77—L) E—FD~
ZaT7EAHUEEEEBATUVED,

A serial signal receiver IC for TS5667 and TS5668 with
parallel conversion of serial signals (40-bit to 110-bit, 2.5-
Mbit) transmitted from the encoder and an interface
function to a 16-bit and 32-bit CPU bus or DSP bus.

The AU5561N1 has an interrupt signal output and can be
synchronized with the CPU. The AU5561N1 also possess a
manual readout function in ID3 (single turn data + multi-
turn data + alarm) mode to readout encoder data without
using the CPU.

XM, B2V FAZ Y I ZREMECTEBVADE I,

. 1:':*;% SPEC'F'CAT'ONS % For details, please ask to the International Marketing Sales Dept. of the end of book.
| & B £ (Vop)
Supply Voltage 5.0V£10%

H B & @

Consumption Current 40mA Max

FRERANDEERE

Permissible Voltage Max : Vbp Min : Vss (GND)

HAOBER fwF

Output Current/Terminal +24mA Max
& = 15 ES
Permis:ble Diﬁssipation +200mW Max
B fF & E .
Operating Ter?perature -20 ~ +85°C
ﬁ # =] rg -
Storage Tem;:rature -65 ~ +150°C
W 52X OUTLINE
<& mm  Unit: mm
‘ 23_2104
‘ 20.010.‘
80 51
QnananannnnnIAnAnAAAONANNAAND
81 =50 . ’;“,\
= .|| s
=54 /T
12Ty I2 E S~ 0.5
QW = i
= 1.6
100 ” = 31
UUUUUUUUY%UUUUUUUUUU 1
1 30
H 0.65 0.30=!
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W S 25 LJEEX SYSTEM CONNECTION
& A +sv
o16bit (32bit) CPU 56 ] +5V Do F81 - ~~
S = +5V 60
(E-RFZ{E41) 39 |7 ay Di 29—
(Mode receiver example) 51 +5V D2 58
3T+ +5v D 56—
POWER ON RESET 76 | 5y D4 —r—
82 | 15v Do [a_
S/E MODE 8 | TESTH Do B3 [Do~D15
36 Eg% D8 -2 g USER DATA BUS
87 | 1gata D9 (5 (16bitE—KAF)
20 MHz 451 X1 I[3)11? 47 (16bit mode)
p vl = S7SRES p12 e
r % 9 | ABSMD D14 (3
10k 77 1 INRQ D15 55— ~
RD 69 RAW D16 21
+5V 78 | RQMODE D17 (5
50m Max 79 | RAco D18 3¢ DO ~ D31
T/ B | AWG24 80 | ract D19 = USER DATA BUS
FUNCTION| || . 8l RQsTE D20 36 (32bitE—KE)
Vee USER WR(E\ 57 %RB D22 g:’? (32bit mode)
oy D == e
o USER [AO 66 | o D25 (32
GND o vB use [ s 65 | A0 D26 (20—
-~ 3.6V . 64 D27 55—
T BUS (A2 A2 28
VB —© Z 73 DMODE D28 57
< L1 SRQ 23
— z [ 11 DRCONT D31 > ~  USER DATABUS
§D o + m_ 10 | g1 M32 55 (R=27 L E-KE40bit)
”i (65 GND mgi 50 (Manual mode 40bit)
SN75176 > 8“8 M35 12‘
25 M36 =
GND 1
31 GND M37 16
50 _{ GND M38 5
@73FDMODEA LI 5L, 25 GND Ny [B2_ B Interrupt output
o GND 89 _ #MLT7hIZ— Time-out error
CPUE—R32biteBNET, 75 | GND __TIMOT —/5— ixfsch Sending
@®When "L" the number 73 DMODE, 88 | GND RQBUSY —&— =(zh Reception
it will be the CPU mode 32bit. 93 GND RXBUSY
GND AU5561N1
==
W ‘JL;E CONNECTION TABLE “lnput O :Output P : Power Supply
Hage .. T . e v
PIN | 1O |FUNCTION B /0 |FUNCTION BB /0 |FUNCTION g
FUNCTION —— FUNCTION —— FUNCTION
1 P Vop +5V+10% 3 | 0 D22 69 | I RW.
2 | | SYSRES | ¥ZFLlUtyb SystemReset | 36 | O D21 — F—4/XZ (32bit) 70 | 1 STRB
3 P Vss GND 37 | O D20 Data Bus (32bit) 71 I s HIEES
4 | X1 28v%7  System Clock 38 o D19 I 72 | CPUM Control Signal
5 (0] X2 Y8vyY  System Clock 39 P Voo | +5V £10% 73 | DMODE
6 P Vss GND 40 | o D18 74 | DS40
7 P Vss GND 4| o D17 75| P Vss GND
8 0 SRQ 1JJIZMES  Request Signal 42 o D16 76 P Voo +5V £10%
9 I SDAT SUTIMES  Serial Signal 43 | o D15 77 | 1 INRQ
10 | /10 | SDTS 44 o D14 78 | |RQMODE HEES
11 O |DRCONT HEES 45 o] D13 79 | RQCO Control Signal
12 O | RQBUSY Control Signal 46 0 D12 80 | RQC1
13 | O | RXBUSY 47 | 0 D11 81 I | RQSTB
14 P Vob +5V+10% 48 (0] D10 82 P Voo +5V £10%
15 o] M39 | —— 49 o] D9 83 | ABSMD ##E5  Control Signal
16 | O M38 50 | P Vss Do GND 84 | 1 | TESTH - )
17| 0| M7 TZaTIVEK 51 | P Voo L 4BV 10% 85 | | | TEST2 J 7R Test Signal
18 (0] M36 Manual mode data output 52 (0] D8 86 - - _—
19 o M35 F—4 71 (40bit) 53 o D7 87 - -
20 (o] M34 Data output 54 l¢] D6 — 7 =%\ Z(16bit) 88 P Vss GND
21 (o] M33 55 o] D5 Data Bus (16bit) 89 o] TIMOT | #4L79hI5— Time Out Error
2 | o M32 56 | O D4 Lo %0 | - -
23 (0] D31 57 P Vop 'l 45V £10% 91 - - _
24 | O D32 58 | 110 D3 92 | - -
25 | P Vss GND 59 | 110 D2 3 | P Vss GND
26 P Voo i +5V+10% 60 110 D1 94 - -
27 | o D29 ! 61 | 110 DO 95 - -
28 o D28 —— 7—%2/3Z(32bit) 62 o INT ZlAE5  Interrupt signal 96 - - _—
29 | 0 D27 ! Data Bus (32bit) 63 | P Vss GND 97 | - - -
30 | O D26 ! 64 | | A2 FRLZINZ % | - - _—
31 P Vss I GND 65 | Al Address Bus 99 - -
32| 0 D25 | 66 | | A0 100 | P Vss GND
33 | O D24 67 I cs Fy7T LIk Chip Select
34 | 0 D23 68 | P Vss GND

INC.

ABS.

Converter

Coup-
ling

REF.

56



INC.

ABS.

Converter

Coup-
ling

REF.

57

B 'V—K74—<yk READING FORMAT
(TS5667 D)

B F—4274—<v [k DATA FORMAT

JIIZMEA
- . . Request Output - S -
17bit CPU(DSP) £— K¥—&#FH L (I>2-47—-47y7)ID03, DHE CF | F~hR—ILT1—ILE Control Field
Reading Format (Encoder data map) in 17bit CPU/DSP Mode AH (22)
ool 7FVR \ DATA g
O 02 03 D4 D5 D6 D7|D8 DO D10DIIDI2D13DI4D1s|  Data Input (Reception) | CF | SF [DFo [DF1| | oFn [cRe]
A2|A1|AO RO R .
®fE 1D Transmission |0 0 0 0 0 0 0 0 CF : AbE—T¢—JVK Control Field
0[0]|0 SF  AFT—RZXT74—JLR  Status Field
) LSB ¥ 4474 Single Tumn Data DFO ~n: 7—=&71—JLR Data Field
0|0 |1|3axA-L7—%  Control Data |p DFlin=7
D0 17 16 15 14 13 12 11 10
D7 2 IWE—1F—4%Single Tumn Data MSB
IDBO1098765432b1nOO0()000
e 0|1 |1 |ZF=%AT74—JWF Status Field CRC . %7’]"—)[/1‘77]"—7‘/l* FIELD FORMAT
t1j0{0f0 O O OO OO OO O0OOOUOUOT OO0 R
(1) O MA—ILT4—ILR
t1/]0{1{0 0 O OO OO OO O0OOOUOU OU OO0 ControIF|eId
1/1/0[{0 0O 0 0 O O O O |®&E7F—L Communication Alarm —| 0 p | | O| p | 2| 3| 4|
0|00 |%ED Transmission |0 0 0 0 0 0 0 0 ! ocO | oet Joee | oo | <
. . LSB VL F4—>F—4 Multitum Data ZH—RE Wk ‘//'7:I—F‘ IDI—K FUIva
0]0|1|3xBa=-LF=%  Control Data |pj Start bit Sync Code ID Code Delimiter
16 15 14 13 12 11 10 9 (2) ZF—RZT4—ILE
ol1lo 2 IVF4—1F—42 Multitum DataMSB (2) Status Field
bit
ot 8 7 6 5 432100000000 | o [ppo|opi|pp2][pps]eao]eat]ca0] cat]
0|1 |1 |&ARF=%2X74=JWF  Status Field CRC PR < = R 7 BE INEIR
AZ—hEy 2T A—=320—K Ira— E77—L TUIy
1/0/0/0 000000 0j00000L00GO0 Start bit Infomation Code To—L Communication Delimiter
i1/0f1{0 0 0 0OOO O OO0 O0OOOUOTUOOO Encoder Alarm Alarm
1]1]0]0o 0 0 0 0 0 0 o0/&EF5-4 Communication Alarm|  (8) F—5T1—)LK (DFO~DFNIHHIE)
0] 0 0| Transmission #fED |0 0 0 0 0 0 0 0O (3) Data Field
_ [T>3—41D (11H) Encoder ID (11H) _| | do | d1 | dz2 | d3 | d4 | ds | dé | d7 |
0|01 |3rE-7=%  Control Data
1000100 0F  zz—pevh F—2(LSB77—XN) FUIyg
oo L0110 2F—5Z74—VK  Status Field CRC Start bit Data (LSB First) Delimiter
o/1][1]0 0 0 000 00[/000000GO0O0 (4) CRCT1—JLk
1/ofojo o 0o 0o o0 00 o0[0000O0GO0O0SOQO (4) CRC Field
11o0l/1l0 o0 o0 o o 0o 0 0ol0O OO O OO OO _|0|rcO|rc1|rc2|r03|rc4|r05|rc6|rc7|
1]1/0]0 0 0 0 0 0 0 OJ#fE7I—4 Communication Alam| 24 _R¢yR F—%(CRCI—FK,LSB77—AN) FUI%
0 | 0| O | Transmission #*{E 1D 0 0 0 0O O0O0OTO Start bit Data (CRC Code, LSB First) Delimiter
. LSB >3- 7—% Single Tumn Data
0|0 |1 |3A-I7=%  Control Data [pip
17 16 15 14 13 12 11 10
22 IWB—1F—4%Single Tumn Data MSB
0o(11]0 bit
9 8 7 6 5 4 3 2 1]0 0 0 0 0 0 o0
D3 olil, [T>3-41D (11H) Encoder ID (11H)|LSB ¥/ F4—>F—% Multitum Data
10001 00 0951514131211 10 9
o Multiturn Data %L F%2—>F—%MSB
bit
8 7 6 5 4 3 2 1100000000
1101 |77-L7-% Alarm Data | 27 —%X74—JLK  Status Field
1110 CRC &fE77—L4 Communication Alarm

W /OfE 52D

7 (2.5Mbpshs) (TS5667 DB)

SCHEMATIC IN 1/0 SIGNALLING (at 2.5 Mbps)

Cs
U I
WR
" I
DATA
BUS RQ DATA gﬂ!\ B‘E}IX\
(bo~D31)
1us Max 4us
RQ
RQ BUSY
I_J 3 EEA WAIT
4s Transmission Side Waiting
RX § |_|
RX BUSY |
16us~44us Max 10us Max
ngf_ o 9')7’)[47_':—7;{'1% CRCEH® 1us Max
ZvF Serial Data Reception CRC Operation
Internal Data
Latching OLD DATA NEW DATA
35us ~ 63us Max
(1 EBOREAD THERSR)
NT Released after the 1st READ




B 21L—4>Z TIME SEQUENCE IN CPU MODE (16bit)
CPUE—K (16bit) Dl

DORQEAH (U7 TANEHAF)
RQ WRITE (when transmitting request)

A0O~A2 0
28.6ns Min —f=- 4.5ns Min
250ns Min
[
WA ——
100ns Min ‘50ns Min
S
D0~D3 RQ DATA
MER T TANS X5
Internal Request Register x RQ DATA
‘ 250ns Min
RQ BUSY

ORXFLAH (F—2 24 T)
RX READ (when data reception is finished)

RXBUSY _|

INT —|
250ns Min
cs I
4.5ns Min
RD I

5T — 2N \
Received Data X abcd, efgh, ijkl,

\
DO~D31 abcd efgh
791284 L 50ns Min | | | ‘ 10ns~50ns
Access Time ‘ rr

M i5F & 1%EE—E  TABLE OF TERMINALS/FUNCTIONS

b

1/0/T ‘

® OB B B

KEHIE. Y FOZ Y Y ZAARAE TEHVEDE LS,
% For details, please ask to the International Marketing Sales
Dept. of the end of book.

i F

® OB B B

1/0/T

INC.

ABS.

Converter

Coup-
ling

REF.

Designation Description of Function Designation Description of Function
SRQ o Y7 LA —2H T, 8 X1 | 20M70vY A7 20MHz0.05% 4
Request Data output. 20MHz Clock input. 20MHz +0.05%
SUTNT—BEVIIANT —2DORFEE AEHTS X2 o 20M7Oy A X1EHAIAE 5
HF. BRIIZERETIDI— NP EHINBEE—RE 20MHz Clock output. Reverse phase X1.
BENXEE—FICAS. IDI-REXHLEHBER(E LTI —aAR
SDTS | Iw/O/T | E—NIE/-R5. RIEMEIIHER. 10 SDAT U | S Deai 9
Input/output terminal for both for Serial Data and erial Data input.
Request Data. Usually receiving mode except during Y= a7 IVE—RE U T AN AEE#RQSTBA S (4
transmission of ID code. Fixed to “H” when it is not used. ) (2931, 100us (ASBEEIRIR) (ST 3D DBIRAS,
WMBE TR NDEIE(ES B EERIEH INRQ | Selectingf Eglét'rlg matnual rlnod?(;gr re(lqutest trligger 77
EHEAT B, REREEA—T sotjrce f:. i tl(ex ernal) or ps (Internal
DRCONT o It is used for controlling bi-directional line driver. 11 automatic oscillation.).
Output is usually “L”, and “H” during only EABEAES . COEBHLIEBEF—ABERT T
transmitting. Open state when it is not used. HB. BHT—4%RDICEY A EFELTIEMET S,
< = - —RTI3.1S+CSIC & VR Ev=
BHIHBOIAH X CHB. VI TANF—HETTT | e o OSPE F s o s ?;_)Z’%E;T%W"
EBXAL, Y27V E-NEIENEAR, ok INT O | ot o ol “L s oo s s 62
DO0~D15 | I/O/T | Usually 16-bits input/output data bus line. Request ti n errlljp c(;u pu S|gnai - 15 5€ V; en data 'Sd .
Data is written here. Exclusive use for output in connection completed to receive. It is reset when output datais
table once read out by RD. DSP mode is reset by IS and CS.
manual mode. 8 . h N
Store signal (L) of 1ps is transmitted in manual mode.
F—HINZ il 32bit E—R DEFE b T1 XF—MI%k - N - " =0
B.16bHE—N T N E—F o RELB, YT | EHRBE DSPE—KAHCPU (LBBEL L) HERIRT SANMES.
y LIZCCPUE—R . HE¥(ZDSP,
D16~D31 | O/T JVE—RIZHHERET S, See CPUM lpu Selecting input of DSP or GPU 86. et 72
Upper side of data bus line. Tri-state for 32 bits connection elec 'Tg,'fnp‘::: or“H”f (cgén;non » etc.)
mode. No connection for 16 bits mode. Exclusive table mode. or CPU mode or mode.
use for output in manual mode. ASICOFIHES, LICLTWBEASICHAEIELTHIZT D
= N - [ EASICIRI/OENEZEFIET D, UL ERETOVICD
—ZNZ LG fll, ¥ =27 IVE—RT . i Ay N S Z
T A Y =2 FTOARAL. 4 | BRESR WTIICSICBRBMES B, PRLZI—R AFI DU
FRERD, See
M32~M39| O ! . . . == TERAT3,
Upper side of data bus line. Use only in manual mode connection CS Iru > . . " 67
and exclusive use for output table Control signal for ASIC. “L” for operating and “H
- for non-operating I/0 of ASIC. Transmitting/
F—ZE—NALPA—IV A 1, 32bitE—NIEL. 16bitE— receiving block of ASIC operates Independently of
DMODE oo NIEHEA ST B, 73 CS. It is used for input of address code.
Data Modg Controluln!;!:ut. Inputl of “L” for 32-bit DMODE#16bitE—REE D& . C DB FELICS HEYY
mode and input of “H” for 16-bit mode. o .
RQ MODE | IRMITZaTIVE—RNELD, 78
TEST1~ | 22aL—Yar AT AMNEF . BEIELICEE T 3. 84~87 Request is changed to manual mode for “L” only
TEST4 " | Test terminal for simulation. Usually fixed to “L”. when DMODE is 16 bits mode.
17 TZXMBUSY{E S, ASICHREF THBI_EETRTE YZaTIVE—RIVITAMORE LOREEMADE
ZHRES. XEFRIEL, RQ STB | HDVIIZANA—RNPEEESND, 81
RQBUSY o Request Busy signal. “L” is during transmitting 12 Proper Request code is transmitted for applying
Monitor signal shown that ASIC is during “L” in manual mode request.
t itting. -
ransmitting RQCO || EaTABOUI IR -RERET B 79
Z{EBUSYIER . ASICHZIER THI_LETRT ., =4 RQC1 Request code is decided in manual mode according. | 80
YRSV AES. 2EHIEL, y o -
RXBUSY o Receiving Busy signal “L” is during receiving. 13 o g;gfg_’ggg&%s%%iﬁﬁﬁkggﬁgg° DSPOF
Monitor signal shown that ASIC is during receiving. IS Iru Used with CS in DSP mode for synchronizing of 71
YZaTIVE-RET—2RIRT S, DSP. “L” is set for CPU mode.
Ds40 I | Selecting data in manual mode. 74
9 : DSPE—N(E, READEWRITES 5. & HELE—F
A4 LT INIT— VYT AMEEICHH L, SUT T =4 RIW | DHIZLTH<, BICPUE—RNTIZREADIEE &4, 69
P> TTHEVEHE T, ™ | READ and WRITE signal in DSP mode. Usually set
TIMOT o Time-out Error. “H” output when serial data is not 89 “H” as readout mode. READ signal in CPU mode.
rpe;:;nfg;og Transmitting Request according to DSPE—KOE. HHLRPEALHTHE_EETRT,
- STRB I ECPUE—RNTIZWRITEELTERAT %, 70
227 L)Y AT LICTAUS561N1& Y=y, #1HA " Indication for the duration of Read or Write. It is
REBIZT B, Uty MNEBRTE6usecEIZUY TAMERIET used as WRITE signal in CPU mode.
=T EEHA, - ,,.. = - -
SYSRES Iro System Reset input. AU5561N1 is reset and return 2 A0 gt&;ﬁgﬂﬁ%ﬁg\gmssﬂlﬂ L% LT 66
to initial condition for L". Request can not be Al I Adndres/s Input tehrminals 'orhese are used as 65
transmitted within Bps after reset is released. A2 internal control by connecting with LSB side 64
ZDEEFHHATTHBEHE21bit, 20bit, 17bit, 16bitT address from CPU.
>a—4 DRAE . LOBFE14bit, 13bit.
ABSMD ! Receiving format select. “H” for 21, 20,17 and 16 83
bits encoder, “L” for 14 and 13 bits. | * Input O : Output T : Tristate leu © Input & pull-up leo & Input & Pull-down
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Digital converter

FI9IWEIREE
SEGS17 (HRE)

B #23X Model No.

B 4% SPECIFICATIONS
H H

Item

Power supply

Multi-turn type (High accuracy)

TA4688N200E1

KEXT7TVVa—prI -4 HEL NAEMIUTIVTF—2BIER
R (NRZ) CEEShB VU TPIENEBT —2&/NFLILONAFIREES
ICEHBULEATE1A=y T, o HICNy T UEREHIETHLET. &

BERFOSEEIREEZTRICLTVET,

This unit uses an optical absolute encoder as a sensor and converts
serial position data transmitted by bi-directional serial data
communication method (NRZ) into parallel binary position signals and
outputs them. By supplying battery power to the sensor, multi-turn
detection during a power outage is possible.

S, WX AHPERICLDGENHY E T,
In the future, the form and specifications may change.

=+ 5
Specifications

0.2A Max

DC24V

#

*10%

R TS5667N420 F7/-(3HHLEHA
Sensor Model or equivalent
B 10
B Number of axis 1 axis
Detector | 75y U 2 — h&HiE 4,096[H%
Absolute detectable stroke turns
REME (A €) +0.022° (HAIEE) (A€ FICLB]
Accuracy (static condition) [combined sensor]
RAEEH . 1
Maximum Rotating Speed 6,000min™" (rpm)
R FERE 131,072+ Y 1[EEE (17bit)
Resolution Sensor 1turn
HEX MO—7 PB29bit (CCWEERIZTT — Z3Ehn)
Detectable stroke (Data increased CCW rotation)
1 [B &5 9 #% BE 17bit
MBEA Resolution / turn
Position output | % @ &5 5t % & (I“/Zl—ﬁ‘.':ﬁjﬂiwbit Max TYH ) 12bit (12 bit Max. in this unit whereas )
Multi-turns countout A=y FTlE12bit Max ICBVET, the encoder output is 16 bit Max.
T — 2 EHEH
Data renewal cycle 60us TYP
E5HD BIN. #—7>#LY4H7 DC24V 5~50mA
Signal output Transistor open-collector output
ERRIRE 0~+55C 90%RHUT (ELEZ L)
Operating temperature & humidity Max (Non condensing)
gE 0.5kg (B RV 2 %)
Mass (Without Connector)
FERN YT F= Medel No.:EU9634

Used battery

UFy LEHM (ER17500V/3.6V RZ) /-3
Lithium battery (ER17500V/3.6V TOSHIBA) or equivalent




W SFZE] OUTLINE

98"% 13.2

<% mm Unit: mm

9 R88&
ﬁlg
1T e
$#%1% Name plate =1
B 5} EZREEHREX]  EXTERNAL CONNECTION
BEA%Y 5 (11R) TA4688N200E1 BaTr5 (RS

Applicable connector (attached)

17JE-23090-02 (D8B)
(DDK) #1318 &
or equivalent

W& FIM3X0.5

AT g BEEBIRY A XAWG22LL T
Encoder applicable wire size  Max
F3EHS

TS5667N420 o equivalent

#WARS—T I

Recommended Cable

YARMNRT ——FES—ILR 3P (67)
Twisted totally shield 3P (6wires)
4 ZX:AWG20 (0.5mm?)

Size : AWG20 )
=7 R20mEUT (RHEB BT TV EED)
Cable Length : 20m or less(Including Detector Cable)
T—=JIVRP20-30mELDIBEIFEBIRI I

Applicable connector (attached)
| FCN-361J040-AU
(B48) £/-13EY &

or equivalent

17bit/rev 2
12bit/rev

Hh
Output 2!

2% | Multiums data
_Y_12bit

-
4,096/rev, 16E &R
4,096/rev, 16 turns detect

AWG18(0.75mm2) LI LD —JIVEERT 32 &, Multi-turns HoJolrel
Be sure to use cable with AWG18 or more when data Wiﬁkéﬁ'(%ﬁ@ut
cable length is 20-30m. 120it connect according to spec.
HIEEIR TR1 xt CN1
Control source I o
X = ] 2 2
(DC24v) 2] 2 2
BST %3 7|A17 %‘9
ZERO A% 2 lagl | | 22
M3 A 82 o S || BB | |22
(= 1 D< |+ |A14 23
M3 screw terminal Block L1 BT |+24v 1 1 2 |A13] | 27
[AZjcw — T ncz4vt 2 Atz || 2
5 Vv 1) com — 2 | | [1oja1g] | | 2*
= F.G 12 B2—T1{XER gj; [B9 A9 | gj;
Power supply for I/F 5 5:?% =
EIE 3¢ || rBetas | sy
Contacting frame ZR0| | [BalA4] | [N
T | | [B3[A3] | |RST
+24v || [B2]A2] | | com
+24V 1| Al | J COoM
/

INC.

ABS.

Smartceiver

Converter

Coup-
ling

REF.

60



INC. Coupling
= AYITUVD

Smartceiver B FERENM Allowable displacement for attaching.
EITESLE 0.1mm Parallel displacement : 0.1mm.
Converter AEZE 0.5deg Angle displacement : 0.5deg.
NO—XHy )T ‘ -
ﬁr?;p' Bellows Coupling / <t mm Unit: mm
REF. Model A B soMax
MU939N2 ¢ 6_345+0.015 ¢ 6+0.015 3 3
0 0
MU939N3 | ¢ 6.345*°%'5| ¢ 10+001® © @ . é
0 0 - <« L m| 2| 2
< £y g
BLCARILY  (10kgf-cm)
Twisted torque 9.8 X 10-' N-m/deg 4XM3X5
AR IEDRU
Hexagon socket set screw
st mm Unit: mm
Model A B
12 +0.027 7 7
MU1568N1 | ¢ 1270 ¢ 23 - 59 oo Bl I zwexor
3 = ABRFIEHRC
0.022 Ll ggggﬁ;&fs}gtgcrew ‘ Hexagon socket setscrew
8 +0. H
MU1568N2 | 8 2 518 T ﬁ - %ﬂ\ﬂlmri
£° | 53 o
hUh IV  (34kgf-cm) E N q *:,é’i <o 3
Twisted torque 3.3N°m &J S Z
27.5
FAXTT LI TG : _
Diaphragm Coupling / ~Fi&E mm Unit: mm
42+
Model A B o 227 10
MU714 ® 107002 ¢ 107002 ﬁ»i ‘ ‘ ‘E,
0 0 _ _
MU714N4 ¢ 10+002 ¢ 6+002 el g <[ | B m[ 9
0 0 S S S
B Uh kLY  (16kgf-cm) L 2
Twisted torque 1.75 N-m/deg 4XMAX10, 4XM3X10
4XM4X10 ANARFEHRU (REF UML)

AARMIEDBRU (R EFIMT)
Hexagon socket set screw
(With hexagon nut)

Hexagon socket set screw
(With hexagon nut)

Model A

B

MU1396N1 ¢ 6+

0

¢ 6 +0.01

0

B Ch LY  (4kgf-cm)

Twisted torque 3.92 X 10~ ' N-m/deg

~H& mm Unit: mm

AERA DL 19
Hexagon socket set screw
4XM 3X5 M | |
0 || I
&
<‘ J[’lﬂl— OT 1 m‘ €
J LT
I
W

61



<& mm Unit: mm

Model d A ¢$ B
MU1 527N_ ¢ 6+Z.012 ¢ 6+::.012
3] 3
. i
MU1 527N1 ¢ 6+0.012 ¢ 8+0.015 E
0 0 Sl < o
RS =
MU1 527N2 ¢ 6+0.012 ¢ 10+0.015 L
[ 0
6| 8|6
20
<% mm Unit: mm
BERAATHy TV T
Plastic Coupling /
Model |odt|¢d2[eD] L | A | B [#LzY L
MU1451N1 {10 |10 |22 | 25.6 | 3.6 | 7.1 M4 X 6 R/ /
MU145IN3 | 6 | 6 |15|21.6 |2.8 (5.2 M3 x 4 n n
L L L i}
5 D YarY «l a
B 17 i

B B
BY+7 7> (For OIS38 Series) MOUNTING PLATE
| A% Square | | L% Round |
MU 2701 N11 MU 2701 N12
8 3X¢3.5, ¢28
< MRE &5
$20.2:0- ! .
, Shsalarengaly
(A=, : 4| EE<Y) 6.5, Spot facing
- P #2435  Depth
<
S
(=]
3x$3.5
|| countersink b
o ¢28 ""\’ 1
9% - | PELZES
] Circulrlnfg_re_r(}ﬂe(ljlly 3 A 0021
equally divide 20%0"
AXG3.TR [L[o.01]A 9200 g
25,3 =]
\ | vws BRf I (jl.ﬁ/77//ﬁﬁ) N

Mounting claws
(For Round flange)

MU 2701 N13

®
o|°’ N

— -

539,
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BxEDEE

NOTICE IN TRANSMITTING

1. BB IA1 > DEREE
BEOPDIALETIORTABBIXTICLT.
FA—OY—=IWKF—TIVTEXETEELIICLTLES
Wo TR IA428RTBEDICDTAEFD
=7V TEETIE, BRICEPAECE-—F/ (X
ICHE<EBZOTEELETNIERYE R A,

1 OOBEBRE,SIIA—FETA-FEEHITEMET
PEFEEICEREHIET 254, BRE,PSEThEThH
ADEERESACERAVWVTERE2HETIVLEN S F
T, BEIPOSEFEEEZBALTICI-HILBREH#
BTdE. EFEBROOVNRDA L E—4 2 XIC
E-T . I2a—-4FD 0OV EEED OV BICEMENEL
310, BEMEOERELYET,

(H—1. B—2&8)

I O—-4DHD
Encoder Output
D &)
B R BFRE ®
Power Electric ©
Supply device I a—-4
5 = Encoder
K—1 Rl

Fig.1 Favorable Sample

2TV RIA4VIETEBLETRCTBEL

JIUoRIA IR IO-4NEREG I EHENES
DERloFFHEND, T RF74 > DEFREH%E Re &
THEHAEBEDOL LA VLIE

VL= (lo + li): Re (V]

Eks,
ZOVLHLY—=INDAL Yy ¥ 25R-—IL KL AL Vi %8
AZTIEBS RV,

i, VL VHISER S IFESNSE/ 1 I3 L THL &
DT, RelETEB T hE LEThITES KUV,
RIEBHEEDSE. P71 EXTICLETFICRIA
SEEFRNS, A—r—7IRICEI 1 20T KI4
CEBRIBIELDELEYET,

1. HOW TO CONNECT
TO A POWER SUPPLY

Make sure that the plus line and ground line of the
power supply are paired and transmitting using the
same shielded cable. Care must be taken if the plus
line is transmitting with a different cable in order to
make the ground line thicker, as it becomes weak
against common mode noise riding on the power
supply.

When power is supplied from a single power supply to
an encoder and an electronic device that operates
together with the encoder, it is necessary to supply
power to each device via independent power supply
lines. If power is supplied from the power supply to
the encoder via the electronic device, a potential
difference occurs between the encoder OV and the
power supply OV due to the impedance of the bus OV
in the electronic device, which may cause a
malfunction. (See Figure-1 and Figure-2)

I O—-2DHA
Encoder Output

ETEE l

. @] Electric device [ @
ower
Supply © © © Ira—-4%
Encoder
0V Bus
K—2 FEufl

Fig2. No Recommendable Sample

2. GROUND LINE SHOULD BE
AS THICK AS POSSIBLE.

Encoder power supply current, li and output signal
current, lo flow through the ground line. When the DC
resistance of the ground line is Re, the L level of the
output signal. VL becomes,

VL = (lo + li)-Re (V)

This VL must not exceed the receiver threshold level,
Vi.

Also, as VL gets closer to Vi, it becomes weaker
against external noise, so Re must be made as small
as possible. For long-distance transmission, it is also
necessary to provide another ground line in the same
cable in addition to the ground line paired with the
plus line.




3. CASE GROUND ¢& CIRCUIT GROUND
DB

J A ZREHELS . Case Ground &DREIC 50V HLED
JAZXBFES>TWVWBELI BIFEE. TO—-FOEFE
BHEZD/ A XetE>(REMET 2 EPHUET, C
D& 5 % & %4 Case Ground & Circuit Ground % fE#&
TBHERW, 7z7Z0L. mXEREI K. Case Ground
& Circuit Ground Z #2489 % LRIDEHZENIEN 515
EX. TOMDEHRTEKRTE LAV E XL, Case
Ground & Circuit Ground DREIC/ 1 X7 1 JLZFRDHA
BEEBMOBRWE U FACTFoHEEAT S,

4. BRESA N/ AXDEDBE

I OA—FDEBEEZFAICIE. JAXPRERSBEVEDIC
FEEICY—ILNEShZEERER T, BR2HEBLATN
I EEA,

T, Y=IVRNIEAMIZT—AULTREL FEBALICRS
BFhiEEs &L,

I O—-5DOfHET. EEREP—ILNPSBELE
WEHERT D EHDETT,

5. L2 A— S DHEIMEBREICZ/INA 7K
PEIGE
IaA—-SDOHAEESRICR—3DLS BR/INA 7K
FAEBHE. YA AMTI—ILNBTEETHER
N TR NS BYET,
ZINTY

/ Spike

B I I

RK—3 /N1 7R
Fig.3 spike waves
6. L>A—4Dr—ABHDEREL
I>aA-4Dr—2ABRELVALBHICROVDENG SV
£

3. SHORT BETWEEN CASE GROUND
AND CIRCUIT GROUND

If the noise environment is poor and there is a noise of
50 V or more with the Case Ground, the encoder
electronics may pick up this noise and malfunction. In
such a case, it is better to short-circuit Case Ground
and Circuit Ground.

However, in the case of short-circuiting Case Ground
and Circuit Ground when the transmission distance is
long, it may not be possible to short-circuit due to
other adverse effects or for other reasons. In that
case, insert a capacitor of a few pF with good
frequency characteristics to act as a noise filter
between Case Ground and Circuit Ground.

4. IN CASE OF HAVING NOISE ON
POWER LINE

Power must be supplied to the encoder power line
using a transmission line that is completely shielded
from noise.

Also, the shield must be grounded to the earth and
kept at a stable potential.

It is also necessary to distribute wiring near the
encoder so that the transmission line is not exposed
from the shield.

5. IN CASE OF SPIKE WAVES
BETWEEN OUTPUT SIGNALS
FOR AN ENCODER

If a spike waveform such as that shown in Fig. 3
appears between the encoder output signals, the
spike waveform will be smaller if it is transmitted
through a shielded twisted pair wire.

6. POTENTIAL STABILIZATION FOR
AN ENCODER CASE

An encoder case must be maintained in stable
potential.
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reteizh o

TRANSMITTING DISTANCE

TTL DH4

EXTEEERE I F2mU AP BERER Y. HAKRICIE
TTLICTZ7 777 MOEBYET,
F—FaAL 72054
#50m (12V 77wy ) ALY ZER20MAPIEET]
BEIEEEDBRELVE T,
ZERRIIRERGEDES. RI—40L587 1 H
TITDREY., EELED/ 1 AREICRETT,

V1 Vz

=R —=TJI
Shield Cable

I a-4
Encoder

X— 4

Fig.4
A AN WA =
{EXFTRERERE (I IkmEE DN E T4, EERREICHL
TREEMUTAERERYET,

SEERIE. RI-50L5IC54 LY —NTRHELE
T, EMEHFRELfL, ZE)TRIETSHDOT, M/
1 ZEPRIFTTY,

RIBBHEXDHE. GERT—TIVEEFDI > E—4F
CAEBMERZSOTVWETOT, T>a—-5HlOA - H
HNEREFPEHELURNE LS EEERICHERL TE
ALTL 2N,

26L.S31 261832

e |

Encoder

‘ />< Transmission distance 1km Max‘
HAREIEBE Tkm LT ‘
YA RXRINRT =V RF—T I
Twisted Pair Shield Cable.

K—5  Fig.5
AL TU XA RILDIBE
GETRERRBE I M O R TANKUEL Y ETTH,
BEEEZETEH_ELTEBHDT,. HEMEEZXZ THE
REBYVET,
A—=F2 AL 2&UERCEDLFIETH/ 1 XS
BhEd,
SERBEA—-T ALV ERAET A VDT I TOZ
EPRETT,
BEBET—TIVE, 1 =4 2EHEORELESR
O, FALTLESY, o

VATV R —TL

/Twisted Pair Shield Cable.
EiR Power Supply

GND -

(1 A:25C3733
B:2SA1460

e A
<

Encoder ‘ ‘
|

HAES

L:&%r
L:Load

Hh
Output

Hh
Output

IN CASE OF TTL

An approximate reference distance for optimum
transmission distance is within 2 m, which gives the
output stage IC a fan-out of 10 at the TTL.

IN CASE OF OPEN COLLECTOR

An approximate reference distance for a 20 mA
collector current (12 V pull-up) is approximately 50 m.
For long-distance transmission, receiving with a
photocoupler as shown in Figure 4 is the best way to
eliminate noise during a transmission.

IN CASE OF LINE DRIVER

The potential transmission distance is said to be 1 km,
but in an actual usage environment, a few hundred
meters or less is outlined as a guide.

The receiving circuit receives the transmission by way
of the line receiver as shown in Figure 5. In addition to
being able to support high speeds, it also has good
noise resistance because it receives transmitted
information in a differential manner.

In the case of long-range transmission, the
transmission cable has unique impedance
characteristics, and therefore before using, check that
the encoder side’s input and output current values are
within the specified values.

IN CASE OF COMPLIMENTARY

The potential transmission distance is shorter than
that of the line driver, however, the voltage can be
increased, and so up to about a few hundred meters
is given as a guide.

Provides a faster response than the open collector
and delivers excellent noise resistance.

For the receiving circuit, just like with the open
collector, receiving the transmission by way of a
photocoupler is the optimal solution.

Use a transmission cable after confirming the affects
of impedance characteristics and so on.
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HOW TO USE ENCODER CONTROL SIGNALS

REVERSE A7/

CDBFICHEBLS “H, “L” #AH
TBHIEICKY, I>a—-4DHEME
[E% CCW » CW AWz 5 &H
FREE RV E T, HMARE A
ZREHFHEVEZE. ARV FEICT
47K QEAL T+ 5V (BiF) ~NEkK
T3h. OVAEBEERL T,

Input

F—bMARB
CDWBFIHEH,DS L” #EAHTBZ
ElC&Y, I>O-49DRET—4%

4.7kQ

4.7kQ

FIFELET, (RIC“H PAHEHhSB
FTCTF—45vF)

F—MAHE. T—2579FETH0
usSHhBEERETOT, ZOBEFEE
BET—FERAATLEEL,

AN
Input

REVERSE INPUT

By inputting “H” or “L” from outside this
terminal, the direction to increase the
encoder can be switched to CCW or
CW. When it is not necessary to switch
the increase direction, connect to a +5
V (power supply) via 4.7KQ at the
connector, or connect directly to 0 V.

GATE INPUT

Angle data for an encoder shall be held
by inputting "L" to this terminal.

(Data shall be latched until "H" is
inputted)

After inputting data to gate, about
10pus is required to latch data. So data
can be renewed after passing this
elapsed time.

X HaRF A

CONVERSION TIME

Wi2¥E/EBCOI—RFHEADI > I—-FITHWTIE
TRESH,PSDI—FZH]IT, KE Y FEITOEHEX
E—FIZH T ns ~BH T ns DEVHFELET,
O, Br, BEF—2 LB L TERT 54
BERTORAALKICTEERS S,

For encoders with pure binary or BCD code output,
there is a difference of tens to hundreds of ns in the
conversion speed between each bit when exchanging
codes from alternating signals. For this reason, when
using it in comparison with the reference data, care
must always be taken when reading at the change
point.

BB EDEE

NOTICE IN HANDLING

OF 1 RV EWET2E TP HYETDOT, EHITHEL
FEEEZEVTLEIL,

QEFEFEIGEEFUMBL T EEL,
EERMEBZHTIERE LY E T,

QICEDEELEIFDIHIFELYETOTROS N
REHBEZST > TL AL,

OIEERDES. FEICTPEEL T EEW,
EERESGEOHIFELEYET,

OBESAPEND/ 1 XIINBTEEL LI,

®FL/ 41 ZDL NIV EWEEIE SHRC &V,

OEDHy TV TIFEREEGHLZ LT £,
AROMBEERIETELEVWIEPBYET,

OHFRIBEEDEVRY hN—FH S HEVTL &L,
SJIBENFT ARV EEEBLRESHAEHT
%7,

OFAHMEFTEULOFHEEZHMICMZ LV T &L,

(D Do not apply strong impacts to the shaft as doing
so may damage the disc.

(@ Supply the specified power supply voltage. Failure
to do so may hinder normal operation.

(® Observe the specified temperature range, as failure to do
so may hinder the normal operation of the IC and so on.

@ Pay close attention to the resistance and capacity
of the transmission line. Failure to do so may
hinder normal signal transmission.

(® Pay attention to noise from the power line
externally.

(® We ask that you consult us if the level of the
peripheral nozzle level is high.

(@ Make sure that the shaft coupling is accurately aligned.
Failure to do so may compromise performance.

Do not remove the cover unless under special
circumstances. If dust adheres on the disc, it will
hinder proper signal output.

@ Do not apply a load to the shaft that is equal to or
greater than the permissible shaft load.
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ISR RS

MOUNTING WAY

hyFTVoERITa42T

I a—SE—fEIKE- 6 D& BAMTI> I
SOV ERSATEELET.

COE> ERUMGHICHENTIE, AFMEREL R
BTI>O—40s—X&EEL T, AFHE OMER
FEEET LN TE, BRHART LESBAME X
STHEAT, IVA-45EETHIENTERT,
£ B-70&5KI>a—4OMED %Y %I
LTRYF 255 Y £,

il

TS Lm

Attaching plate

-6 I>a—40EERFHE
Fig.6 Standard Way for attaching Encoder

I>a-404 > O—WERFBOBRMFRTEAEIL.
DEEREICK Y, HE~HBICTBZ ENLEELLY,
BICHYyTUTERUMITZEE, BIICEEEMA R
WEIICEBLEBEThIETEYEEA.
TARYBEKRBAIPHZARTHY . BICERROEE
EMZABEWIBTB_EFHHDT, +EBTIVE
PHIET,

E->T. EXTB R EDEEHEIETEHLTEITTLS
2EW

i, BERICREULOFESHMICMDE LS 6H Y
TV TREEFTLZE 0,
IOA-5OWMEHFRMEBROLLEVEIICAY S
JrJL, BREARP I I-FIMHboHEWNEDIC
LS TREYEEA,

COUPLING AND MOUNTING

Generally, as shown in Fig. 6, the encoder is fixed in
place by pressing on the flange of the

encoder with the attaching plate. In such an
attachment method, the encoder case can be

rotated while coupled to the opposing shaft, and its
position relative to the opposing shaft can

be adjusted. When adjustment is complete, the
encoder can be mounted by fixing the

attaching plates with screws. There is also another
way to mount the encoder using the

screws on the front of the encoder as shown in Fig.7.

-7 fiE@NHB CEFMALEZI I-S4OREHE
Fig.7 Attaching Way for Encoder by use of front screws

The mounting hole dimensional tolerance between the
encoder spigot section and the

mounting section is preferably H6 to H8 depending on
the resolution. When mounting the

coupling on the shaft, care must be taken not to apply
shock to the shaft, as a large portion of

the discs are made of glass and may be damaged if a
strong impact is applied directly to the

shaft. Therefore, avoid fixing methods such as pin
driving as much as possible. Also, avoid

coupling that applies more load than specified to the
shaft during rotation. The encoder shaft

and the opposing shaft must be coupled so that they
are aligned in order to avoid applying an

excessive load onto the encoder.



R—8ND&L>IC. BEEICTI>O—4DEHEUI v b
CHy TV TLEVTSEIY, T>O-5OHISE
KEFHESMDY ., R E2H/ETI_EPHUET,
BBMCEEI I-45hy TV T3 35E. K
—9D&LIICI>A-FDr—RET LI TILER
ICEELET,

Skt T
EREE—4 Rigid Coupling

Driving motor

I>a-4

72T
Flange

HM—-8UTy behyTULT (BUVWE)
Fig.8 Rigid Coupling

SR
/ Mounting plate

e T2 O—4+wTh
Hollow Encoder Shaft b

\ .

Motor
¥
T4
Motor Shaft

I O—-&Kk NFYLY

Encoder ltself Bearing

K—10 %7 > NHED—B
Fig.10 Sample of mounting method

FEEI A TOHEERIR-10DELSIC. T>a—-4D
FEZRMARTEEL £T. BECEL TEBRER» B
ARURETEETZHUETHZEEL. RfIRZEZEL
TLEEW, BRAPERL ZRETEEEND EL T
PA—FRNTY L JICBREAREL T BIEHYTE
<. BTROBEICE DB ET,

AFAREE
HRBENE 55 L5 CRUFI T ESY, 55, B
B#E T2 O—- SHORMERE. v TS JPRA
ROBIR. N7 U TOBEHIOEHFVETOT,
EBCESL,

Please do not couple the encoder shaft with the
driving shaft rigidly as shown in fig.8, as the ball
bearing may be damaged due to an excessive load.

In case of direct coupling to the driving shaft, mount
an encoder case on a flexible plate as shown in figure
9.

I a-%
TLES TR Encoder
Flexible Plate

NN I O-4DIGE
In Case of Hollow

EREhEh
Shaft Encoder

Driving Shaft

H—9I>a—40r—X&7 %> JIERICERE
Fig.9 Encoder case mounted on a flexible plate

For the hollow shaft type, fix the encoder body to the
mounting plate as shown in Figure-10.

Fix the shaft in a position where the mounting plate
can be fixed in its natural state, and

then fix the mounting plate in that position. If the
mounting plate is fixed in an unnatural
(deformed/distorted) state, not only will an excessive
load be applied to the encoder bearings,

but the mounting plate will also be damaged.

ALLOWABLE LOAD TO SHAFT

Install so that it is within the specification range. Note
that if there is a mounting error

between the drive shaft and encoder shaft, the
coupling and mounting plate will be damaged,

and the life of the bearing will be shortened.
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RAEDES

DEFINITIONS

COAZATTHWTWRELRAZERDRAYTY,

®OO-9VU—Iv3-% HORGEEHNEET S ZIL
EEICERT 3R HR,

QAVIIAYINIAT EHOEGEEHEICIEU T,
NIVRFZEAT 252147,

Q@ AER KFEABRBEBEWMICETE S € EXERT
135, BiPAEETSIZEICLDIAETILERE L.
E5%2135H=,

OISR HRrEECrHBICETEIh-BRIETFEE
5, BIPEET B EICKBBIBTILEREL. £
EE2/B3HR,

®2#EA 1 AAPOREEEIFE. AHHEB
HEFEIThB Z2OHA%EEF->=HK,

®618H71 A BHEESESOZMHIC.OIIF—Ya
SEBDU, V, WHEEHE->-FHR.

O R=th 10&EhORBOREL LS HA (ZHE
HEETh B)

®FA=TvaALI79H8AH HAMBOLS>I X440
IIyRZAEEL, ALY ZRBEELEH
HEE,

NPN N
@ SAYRSANHEA EEEEHE [EIA (Electric
Industories Association) RS-422A] (C#E#HL /-5

Eig, (—HEERICIIRBADHOIHYET,)

o +
out

out

O RAHFEOEL #OMOEICH L. BEBBICHER S
h 2 REREHORE 2 R~ H1E,

O BRXKBZREEL #@OOERICx L. EXRWEEED
[BEZTRTEEY (REFAOERRETHESh3C
EWHB,)

@ FRAEEE @CH L. BEAHEICHD BTHE,

@ BAEEE @CX L. #AmEICb BEFE,

I« @pO—4UI>aA—4EKELSEEL
F-EEER 5D,

B I AT HICAHFHWTHY ., HAER O
ZEECORICEALTHEET2BEZH 110,

U, V, WIEE E—420T5YLREDFHD 120°f
#HE3ES (ESA).

EU
EV

240°
S I R
@NYFUNYIFPy T« FIYVa—hk.ITvI-9
I aO—-SASICHIZICEEKT. TIVFEZ—2
7I7VYa—-MELETO-4,

The main terms used in this catalog are as follows:

(D Rotary encoder : A detector that converts the
rotational displacement of the shaft into a digital
signal.

@ Incremental type : A type that outputs a pulse train
according to the rotational displacement of the shaft.
(3 Optical type : A type that has an optical detection
mechanism and an optical lattice fixed to the shaft. It
detects changes in the amount of light and obtains a

signal as the shaft rotates.

(@ Magnetic type : A system that has a magnetic
detector and a magnetic grating fixed to the shaft. It
detects changes in the magnetic field and obtains a
signal as the shaft rotates.

(® 2-phase output : A mode with two outputs called
A-phase and B-phase, which have a phase difference
of 1/4 cycle.

(® 6-phase output : A mode in which the A-, B-phases,
and the zero-reference signal producing Z-phase,
have the U, V and W phases of the commutation
signal.

(@ Zero-reference output : Output used as a reference
for the position during one rotation (also called
Z-phase)

Open collector output : An output circuit in which the
emitter of the output circuit transistor is made
common and the collector made an open type.

@ Line driver output : An output circuit compliant with
the communication transmission standard [EIA
(Electric Industries Association) RS-422A]. (Some
products are non-standard products.)

Maximum allowable rotation : A numerical value
indicating the maximum mechanically permissible
rotational speed limit for the shaft rotation.

i Maximum response frequency : Frequency that
indicates the limit of electrical response to shaft
rotation (may be limited by the maximum allowable
rotational speed).

(2 Radial load : Load applied perpendicular to the shaft.

@3 Axial load : Load applied to the shaft in the axial
direction.

Shaft type : A structure in which the shaft protrudes
from the rotary encoder body.

5 Hollow shaft type : A shaft with a hole along the inside
the shaft, into which the shaft to be measured is
directly inserted and joined.

U, V and W signals : 3 signals with a 120 ° phase
difference (electrical angle), used to make a motor
brushless.

(7 Battery backup absolute encoder : A multi-turn
absolute encoder mounted with a counter IC inside
the encoder




JUZIMEE 1EEROENRICELDT—42ES Serial transmission : A system of transmitting many

%z, BEEENTTEET 25,

data signals with time differences to an output line of a
circuit.

REEEICOWVT ABOUT PROTECTIVE STRUCTURE

IP

%2

1%%%4%1‘&53% International Protection

B15E5 BEBHORAICHT 2 REEFR

First Coding (Protective Structure against entry of solides)

E ®rR # 0O B E
Grade Protection Degree
3 (E£ER) EZ 2.5mm U EDOKXE S DERYDERIARICEAL KL,
3 (Semi totally-enclosed type) | Ends of solids 2.5mm or over in diameter do not enter inside.
4 (£FAR2) EZ1.0mm U EOKXE 2 DERHOFERIARBICEAL £,
4 (Totally-enclosed type) Ends of solids 1.0mm or over in diameter do not enter inside.
O—42YUIa—4DRENEERVELRLMEHET 5EDHE
5 (B5EERS) PAREMICEBAL &L,
5 (Dustproof type) Dust that impairs the designed operation or safety of the
rotary encoder do not enter inside.
6 (MEERS) BMEHSRAL &LV,
6 (Dust tight type) Dust particles do not enter inside.

2 KOBACHT 3 REEH

Second Coding (Protective Structure against entry of water)

(Immersion-proof type)

£ & rRE O E E
Grade Protection Degree
0 (BB KDZRAIK L T, FCRES A TUORL,
0 (Open type) Not protected against entry of water.
2 (Bri& 2 72) SREHL DS 15° LADFREHLPSE T T2 KBICL>THELHEEZ T EL,
2 (Drip-proof 2 type) Subject to no harmful effects by waterdrops falling at angles 15° or less from vertical.
3 (BhREfZ) MEH,S 60° LRADHED,SETTEIKBEICL>THELHFEZZ TR,
3 (Rain-proof type) Subject to no harmful effects by waterdrops falling at angles 60° or less from vertical.
4 (Br%k D) EDESEFEDPLDKOREDICL>THEEELHFELEZIT L,
4 (Spray-proof type) Subject to no harmful effects by water spray from any direction.
5 (BArEFERZ) EDLSBLHRAHPSDKOEEERICE >THEELHEER TR,
5 (Jet-proof type) Subject to no harmful effects by water jets from any direction.
6 (MKiz) EDELS BERED S DBOKDEREERICE > TEHEKIRAL KL, (1)
6 (Water-proof type) Impervious to water in strong jets from any direction. (Note 1)
7 (Bh=ER) RMEDES - BETARPISEL THKRPFRAL KL,
7

No water entering when immersed under water at specified pressure for specified time.

E (1) MAFE. EQLSBHEDL S DROVKDEEERICE > THKRY
BRALBVEETH B, KPERICTHA 2EETIIRL,

water against strong water jets from any directions, but it does
not mean a structure that allows use under water.

Note (1) "Water-proof" means a structure that does not allow the entry of
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Be FUNCTION NAME

Smartceiver § s 2 o - N
A—2)—I -4 DERERIL. BEPHEEDIESICL - TIEBRLTWET,
OZEXDRRIE. BXETREEIV, FBRiG, SHRENR-—JLNTREZSEOLET,

Converter . . .

The function name of rotary encoder consists of structure and function codes.

Coup- Please specify Model No. when ordering. The Model No. is available from each

ling product page.

)
ﬂ #EER

Function name
—

. )
i

Model No.

AUA IV 8214 T Incremental / Shaft Encoder

OIS [n&x|—[omex |C/T— |-V

| '
J)—Z% el el | BIREE
Series Output form Output phase Voltage

A=vavos I 3 :A,B,Z# phase | 5: 5V
6

COVFPUXVIILES *A,B,Z,U,V, Wt phase 12:12V
P EEEH 24 : 24V
TSAYRSAN

: Open Collector

: Complementaly Output

. Voltage Output

: Line Driver

R e Ne)

A UXA IV HAREHAA( T Incremental / Hollow Shaft Encoder

OIH[#&z | — o= | P[ 1= [ |—[ IV

| T T
Y =% il A HiH BREE
Series Pole Output form Output phase Voltage

448 L:SAYRSAN 6 :A,B.Z,U,V,W# phase 5:5V
6 : 6% L:Line Driver
8 : 8t

A2 X 2V BT, Incremental / Magnetic Encoder
MIB| szzv:—wx | —[omex |C/T—= [ |—-[ IV
|

PP & HAOREE bepakic| BREE
Series Output form Output phase Voltage

3 :A,B.,Z# phase 5:5V

XE[HZ] [ AEREE] [REED 21—V ITIE BEY ANET Bl BRERER—ICTIRERR A,
Specific value will go into [Outer Diameter], [Resolution] and [Gear Module].
Please check specification of each series for the values.
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FTIVa—br "I R2—> Absolute / Single-Turn Encoder
Sl[sex|—[omex | bit—[ [ ]S —[ ]V

=% H AR RS Hha-—F SUTIVERE PR
Series Output form Output Code Serial Voltage
L:SAYRSAN P2 5:5V

L : Line Driver P : Pure Binary

FTIa—bk/"<ILFHR—> Absolute / Multi-Turn Encoder
SA[sEx|—[amex | bit—_ [ ]S -1V
| Jj E—

) —Z% H AR HAhI-—F S UTIVEE BREE
Series Output form Output Code Serial Voltage
L:SAVRSA4N P2 5:5V

L : Line Driver P : Pure Binary

77V a—b BSR®X Absolute/ Magnetic Encoder
MSB[&s=o2—w = |— [z | B/T—-[1]S -V
| T

) —Z% HAOREE Hha—-F > TIVEE BREEE
Series Output form Output Code Serial Voltage
L:SAYRSAN P2 5:5V

L : Line Driver P : Pure Binary

X E[HZ] [ AEREE] [WEED 21—V NITIE BUEY AN T BB BRERE R —JICTIRERR AL,
Specific value will go into [Outer Diameter], [Resolution] and [Gear Module].
Please check specification of each series for the values.
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HISTORY OF ENCODER DEV

19704 19804
(S45%F) (S55%F)

19715 (s46%) 19734 (S48%) 19794 (S54%) 19874 (S62%)
EiEMATXA-DERSR | | SOHER7 TV a—b | | NEREEFETTVVa-b || BIER U200
Noncontact High Resolution Absolute (LED) Reinforced Incremental
Type A-D Converter TS1302-1193B Small Reinforced TS5080 Series
TS295 Series 19bit Absolute(LED) #8A 25~1,500C/T

g TS1660 Series (for steel)

=y 8bit~12bit

o

8

8

§

g

3

3

2 || 19725 (S47%) 19774 (S52%) 19834E (S58%F) 19884F (S63%)
TR a4 BEAJUA 2V AARTIFE—> E-SHEAA )X
Brush Type Encoder (LED) Mechanical Multi-Turn b
TS449 Series Standard Incremental(LED) | | 151604 Series Incremental for Motor

TS1500. TS1560 Series Sbit~12bit _ Control
100~3,600C/T TS5146 5,000C/T

19895 (H1%)

ERERE1 I UA AV
o oo ~ ° High Resolution
9ﬁ>ﬂ47>7t[/1/ \—‘y'ft Incremental
Downsizing and Reduction of Parts TS5410 Series
90k~480k C/T
s Z 256 # B G
Ho 3 . Machinery parts
L g g B 59 E  ERmE
S % 400 B : 307 B By
(@S - Electrical parts
V= _
L;o, ks 800 #: 32 123 107 g7
#; © 200 B 137 L EEC I 4y
55 B:109  g:103 5: :
AR @ 100— LS
&g < |{~‘/;—)b|l’:§;—1»l I
ﬁ 5 o Inc. || Abs.
19895 (H1%)
104 et a—4
AR RIVFER—2 Magnetic Encoder
9 Mechanical TS5270 Series
Multi-Turn 1,024 C/T
8- 4M5: 120 X L67 11bit
Outline
7 BE&:1.1kg
Mass _
{ S5 p TOX L66
Outline
£:400
fii 9 Vioss 0%9
(0]
%’-E -
o 44 ¢ 35X L38
77—,8 Outline
£2:110
as Visgs %9
xR wFI— XY= TNFa->
Memory M1U|:|‘J }ltm 17bit Memory Multi-Tum
. T 57 ¢ 35X L18
Module1 7bit | Outline
Abs - Inc BE:30g
0 Mass
1980 19855 1990F 19955 20004 20055 20104 (&%)
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ELOPMENT AT TAMAGAWA SEIKI

1990 2000
(H2%F) (H124E)
19905 (H2%) 19965 (H8%) 19985 (H10%F) 20014 (H13%F)
VTFNTTID) =X A= TIV)—-Z A= 7TV =X A= TID) =X
INYTUNYITITIIVFE—> INYTUNYITITIIVFE—> Ny TUNYI Ty TIIVFE—2 INYTYNYIGTITIIVFE—>
Serial Abs Series Smart Abs Series Smart Abs Series Smart Abs Series
Battery Backup Multi-Turn Battery Backup Multi-Turn Battery Backup Multi-Turn Battery Backup Multi-Turn
TS5778 11bit SA35 11bit SA35 17bit/Turn SA35 17bit/Turn

16bit/Multi-Turns 16bit/Multi-Turns

19914 (H3%) 1996%F (H8%) 19984F (H104F) 20024 (H14%)
hE A I URXA 2L AY—=NPTII) =X AY—=F P TII) =X AY—=NPTII) =X
Hollow Shaft Incremental INYTFYUNyITyT NYTFYNY G Ty TIIVFI—2 INYTFYING Ty T IVFR—2
OIH48 Series Smart Abs Series Smart Abs Series Smart Abs Series
100~6,000C/T Battery Backup Battery Backup Multi-Turn Battery Backup Multi-Turn
SA56 11bit e SA48 17bit/Turn SA35 17bit/Turn
16bit/Multi-Turns 16bit/Multi-Turns
., . : TS5679N110

e . "_"'b"'

or U \
l. ; ] ¥
19924 (H4%) 1996%F (H83F) 20004 (H12%) 20074 (H193F)
FHEAIO—4 AY—KNPTIIU=X AY— TP TIV)=X BRI a—4
Space Encoder Ny FYNy G Ty INYTVING G Ty TRIVFR—2 Magnetic Encoder
ETS-VI (i EBRATEVIE!) A Smart Abs Series Smart Abs Series TS5692N10
Bkt vRAIO—-4 Battery Backup Battery Backup Multi-Turn
High Accuracy Earth SA85 20bit SA100 17bit/Turn
Sensor Encoder 16bit/Multi-Turns
for ETS-VI (Engineering
Testing Satellite VI Type)
g
19924 (H44F) 1996%F (H8) 20014 (H13%) 20145 (H26%F)
ElA#ERAIO-4 b ol A AX—b29I)=X EMEET7 TV 1—bI a4
Magnetic Encoder for Vehicles| | U 7JLEBZ{EIC WHEIT VT —5EEHR(NRZ)| | RX—MI2U—-X
TS5840 Series Smartceiver Smart Inc Series AY—bT7TII)=X
Serial Signal Receiver Two-way Serial High Resolution Absolute Encoder
AU5688 Communication Type (NRZ) Smart Inc Series
) SI35 17bit/Turn Smart Abs Series
SA35/SA48 23bit/Turn

16bit/Multi-Turns
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INC.
ABS.
Smartceiver

Converter

Coup-
ling
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REFERENCE

SEEH

2EHE Y
Binary Bit

7

8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

VRV

Counts
128

256

512

1,024

2,048

4,096

8,192
16,384
32,768
65,536
131,072
262,144
524,288
1,048,576
2,097,152
4,194,304
8,388,608
16,777,216
33,554,432
67,108,864
134,217,728
268,435,456
536,870,912

30 1,073,741,824

A EHAE  ANGLE CONVERSION TABLE
= 57.295780° = 3,437.7468’ = 206,264.806”

radian

127>

° (&)
(degree)
2.8125

1.40625
0.703125
0.3515625
0.17578125
0.087890625
0.043945313
0.021972656
0.010986328
0.005493164
0.002746582
0.001373291
0.000686646
0.000343323
0.000171661
0.000085831
0.000042915
0.000021458
0.000010729
0.000005364
0.000002682
0.000001341
0.000000671
0.000000335

radlan

1°=.0174533 57
1/ =.000290888 7 >
1”7=.00000484814 7

7 >=17.4533 3

|an

@ HE 3L CONVERSION TABLE

" (43) " (¥9)
(min) (sec)
168.75 10125.00
84.375 5062.50
421875 2531.25
21.09375 1265.63
10.546875 632.81
5.2734375 316.41
2.63671875 158.20
1.318359375 79.10
0.659179688 39.55
0.329589844 19.78
0.164794922 9.89
0.082397461 4.94
0.041198730 2.47
0.020599365 1.24
0.010299683 0.62
0.005149841 0.31
0.002574921 0.15
0.001287460 0.08
0.000643730 0.04
0.000321865 0.019
0.000160933 0.010
0.000080466 0.005
0.000040233 0.002
0.000020117 0.001

m rad

)= / bz
7 = .290888 3 U :/
/— .00484814 3V

7
m rad
Pl

l,m \'

~

Vi

AEES BA—F0/EDHT) Angle concept. (Angle of seconds)

aBE (185A) X (EEER1.7m& BB IS 5) R
a Angle X Distance
10,000% (2.8%) 35m
10,000 arc sec (2.8degrees)
1,000% (0.28%)
1,000arc sec (0.28degzrees) 350m
100%  (0.028f%)
100 arc sec (0.028degr:es) 3.5km
10% 35km (RE«—N\EF) (EREH—FFB)
10 arc sec 35km (Tokyo-Hachioji) (lida-Ina)
2 180km (RFE<«—fRH)
2 arc sec 180km (Tokyo-lida)
1% 350km (RFE+—F#h)
1 arc sec 350km (Tokyo-Kyoto)
0.6% 550km (RFE+«—/\F)
0.6 arc sec 550km (Tokyo-Hachinohe)
0.5% 650km (BRH+«—/\F)
0.5 arc sec 650km (lida-Hachinohe)
0.1% 3,500km (H#B«—~NkFL N/ A)
0.1 arc sec 3,500km (Okinawa-Hanoi, Vietnam)
0.01% 35,000km (B3IL#ETE % TOERE)
0.01 arc sec 35,000km (to Synchronous Satellite)

afE
Angle 1.7m
T.

' XBERE
Distance
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amugaug, P BE || ¥ 4 X S 4

S IfERARTT iS4t

BE #

T395-0063 KEFRMMAT RSN THE1S TEL(0265)56-5421
WSCRE S (R SEE RN Vv 1OE%E)

T144-0054 REBARXHFESTH19%9S TEL(03)3731-2131
WLBIRERA (ANERE  ERMEER)

T330-0071 HEREEHHAK LAEK1-11-1 5HEO7SHEIEF TEL(048)833-0733
WFERRERA (ARNERE HREER)

T252-0233 #5IIRABREH FREEAA1 THOE155 7037 1 S EONELEF TEL(042)707-8026
WEHEERM (EREEBSFREER Vv OE%E)

T486-0916 EFRHEAFH/\KESTH10%H TEL(0568)35-3533
WhEPE AT (R %)

T444-0837 BFRMISTHE1TH2-1 HAKEIL2F-A TEL(0564)71-2550
WARERR (ARERE Vv rOERER)

T532-0011 KBRHiE/IXFE+B5TE6H245 ARRERLIL4015 TEL(06)6307-5570
WEFEE R (ERERE)

T812-0011 BEREAMESXESRA4TEIES S\ EBEI6F TEL(092)437-5566
Wi BRERE (E_FRMNA)

T395-8520 RERMABEL1020 TEL(0265)21-1814
BEREES RTRHFEN)

T395-0063 REFRMANH NS THES TEL(0265)56-5422
WS EEE QRTRHFAEN)

T395-0063 REFRMANH NS THES TEL(0265)56-5423

Yy E ) B ® K X &

WA - BE—HERM 73958515 RFRRAMAIKIS79 TEL(0265)21-1800
W% — ¥ ¥ Pt 73958520 RHRRAMER1020 TEL(0265)56-5411
BREHEHEEART 73958520 REFERMHER1020 TEL(0265)21-1814
WE = F ¥ T 73993303 REFETHEIEBNAIIETAS3174%#22 TEL(0265)34-7811
W\FEEF\FE—TH T039-2245 FHENFHALS 54— T¥EH1 THIEATS TEL(0178)21-2611
BN\FEEFAFE_TH T039-2245 EHRENFHALA 42— TE£F#H1-147 TEL(0178)38-5581
W\FEEFERE—TH T039-0811 HHE=FEEBEAFEMBFHARPIL-1 TEL(0178)60-1050
W\FEEFERE-—TH T039-0811 HFHR=FEEMEIATHFMBFI_ATIILG-23 TEL(0178)60-1560
WN\FEEM=RIH 7033-0134 HFHE=RmAE2TE100-1 TEL(0176)50-7161
W R B B AT 71440054 RRHBABKFEAEITE19%0S TEL(03)3738-3133

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

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

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’ szssiezL<Ley,
@1 2—FybR—LR—=T  https://www.tamagawa-seiki.co.jp
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/\ Safety Warning

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

BRDIREE

B O MERTORAEIIRTIS AT 2 —F L LEF, 22720, BHFMK
DB E BRI K MEDIR T ABREE T, Ak, WE
{RFED 728 OIS IR GEWIRFOB % TH > T, Werhidak
BEEoTnLEd, B s, BRI PHE R SR
7 RE RIS (MTBE) 3 TROWEDTH D F§ 4%,
THlEh ZHERIEIE (0) TlEdD EEADTHEAEE S O
B ARETELONSMEHE 2 ZWMRDORNEZE SN
T, FHIE D 720 L RO RAREMIL DY 27 £ %713 (8
SO BECHIZAEH B Z LA EANLLET,
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 ser-
vices, with in order to maintain the qualitiy of the prod-
uct. 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
so as to prevent any consequential troubles resulting
from the failure of our product.

AEIEIHE D fo K USMEIE A 1258 8 2 B al e R H 2%y
LE§, Wil d 250, D SEtFFTse®e 50 9.

BAAHSOTDOHEBVEDEIITRABEVLET,
CEARDIEXIBLEEREEHAEOEEME THHV
AbE{EEEN,
- Bt HEVEDEIL
wH Az R EiE TEL (0265)56-5433
FAX (0265) 56-5453

'20.03

T12-1228N59 1,000%5.
AH2OT DERHEARIE2020FE3ARENHND T,

AHEOATICRBHSNABTRFEBUEETEIENBINETDTIT RS,

This catalogue is current as of Mar. 2020.
ALL specifications are subject to change without notice
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