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INC.

ABS.

Smartceiver

Converter

Coup-
ling

REF.

AITURAIINI Y-S —BR

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

a1
Shaft Type
et A i)

Ultra rugged Type
T e, TS530J0INSCIC] | TS510ONDD | TSS0JNCI) | TS50LICINC]
P)—Z2%
Series 0IS38 0IS66 0IS68 0l1Ss128
S (mm)
Outside Diameter ¢ 38 ¢ 66 []68 ¢ 128,125
#WE (mm)
Shaft Diameter ®6 ®5 ¢ 10 ¢ 16
SEHRRE - - ~
Resolution 100 ~ 2,500C/T 100 ~ 5,000C/T 25 ~ 5,000C/T
el | A B, Z# A, B#H
Output Phase A, B, Z Phase A, B Phase
BIREE -
Supply Voltage DC+5 ~ +12V DC+5, +12V DC+24V
HEER (1)
Consumption Current (NOTE1) 100mA Max 200mA Max 300mA Max
HAREE Open Collector, Voltage, Open Collector, Voltage,
Output Form Line Driver Line Driver Complementaly
BAISE R R 200kHz 125kHz 25kHz

Maximum Response Frequency

EE)NLY 4.4x103 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)
1EMEREE 1.5x10 6 kg + m2 Max 3.0x10 -8 kg + m2 Max 3.0x10 -8 kg * m? Max 5.0x10 -5 kg * m2 Max

Moment of Inertia

(15g-cm? Max)

(30g-cm? Max)

(30g-cm? Max)

(500g-cm? Max)

RAFFEEEE (I 115) . - .
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)
HAEMEE (X2
Allowable Shaft
Load (NOTE2) T 10.8N Max 12.7N Max 49N Max
Axial (1.1kgf Max) (1.3kgf Max) (5kgf Max)
B PEER : 7kg Max
Mount Type
Mass 0.15kg Max 0.5kg Max 1kg Max 75 S8 : 8kg Max
Flange Type
BN S -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
w8 (x4) 49m/s? 98m/s?
Vibration (NOTE4) (5G) (10G)
&E (£5) 490m/s? 980m/s?
Shock (NOTES) (50G) (100G)
N=
Page 7,8 9,10 11,12 13, 14

E1) HEER : HAERRATRROMLRETT,
E2) FEMTEOHREISBRBMNETT, REAICHV TIEHREDND20%UAEHEL T,
E3) REBEDFHRMICICOVTIE, THETF S,

E4) IRE): X,Y,Z&BM2Hr, Et6Hr 2R T A L2 RHELLETT,

E5) EE: X,Y,Z&M3E., FH8EEBMET S LERMFELAMETY,




INCREMENTAL

hZEE AT
Hollow Shaft Type

HE (E#A)

Magnetic Encoder

TS517LIN60 | TS52[ [ IN3[ [ ]| TS52[ I INS[I[ ]| TS52[ [ IN4[ ][] TS5291N100 TS5291N500
01885 OIH35 OlH48 OIH60 MIB0.4
85 ¢35 ¢ 48 ® 60
¢ 15 ®6 ®8 ¢ 20
TEF RS TEF RS TEFRIEhE THFREE

Motor shaft Diameter

Motor shaft Diameter | Motor shaft Diameter

Motor shaft Diameter

1,024C/T (B%1280154) | 128C/T (#% 128 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)
(BXRHY *g
(Electncal Spec.)

ADEFAIBEX L X
19.6N Max Mounting Tolerance Y EWEEDT v v 7 0.15 £ 0.0lmm
ax 2 B 0.05mm TIR Max ir gap berween Sensor ee
(2kgf Max) EERAE Air gap berween S & Wheel
Radial Play Y ERET I TIVARMEXL £ 0.3mm
A m 0.2mm Max Radial in alignment between Sensor & Wheel
9.8N Max Axial End Play Y EEERT X MARMLEAL £ 0.5mm
(1kgf Max) RffmEE@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 (BFEEKEL)
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 KERFEEDCSH. MR ERFSHVEDETREL,

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

Smartceiver << s 5 ;
SINE—2T a4 YIWFE—2I -4
Single-Turn Encoder Multi-Turn Encoder
Converter
Coup-
ling
REF.

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

JU—Z%

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 {‘/@gﬁ}lb'/‘ﬁgiﬂgg}; 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 W2

Output Code Pure Binary

EREE

Supply Voltage DC+5V

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

6onsum t’l’(;"n cﬂ rent(Noreq)|  110mA Max. 150mA Max 1Ny 7VJBRENES 100pA Max. | /37 JBREHRS 100pA Typ. | /37 JBRESRS 65uA Typ.
P Battery operation | Battery operation | Battery operation

HARRE

Output Form Line Driver

EEIRILY 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

BAFAEER (BRENLR)

Maximun Allowable Rotation

*&Hm
Radial 0.05mm TIR Max

play
ANED
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
o 0.03kg Max 0.3kg Max 0.06kg Max
Ten (r—7IVEERLY) 0.03kg Max 0.06kg Max (r—7IVEFEV) | (F—TIVEEEWV) 0.06kg Max
Without Cable Without Cable Without Cable
EpEiR EEEE L aEo
Operating Temp. Range -10~+85°C
RERE (22 e
Protective Structure N Eﬁgﬂﬁl’a d
(NOTE2) ot Enclose
&E) (X 3) 98m/s?
Vibration (NOTE3) (10G)
& (x4 1,960m/s?
Shock (NOTE4) (200G)
N=
Page 27,28 29, 30 31, 32 33, 34 35, 36 37,38

E1) HEER  HANREAFEHOMLRETT,

E2) REBEDFRMITICOVTIE, THET S,

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



ABSOLUTE nc
== Smartceiver
TIIFA—2Ia—4 WE':,AK (Iti_lﬁﬁﬁ)
Multi-Turn Encoder Eagng ic —_—
neoder Converter
NEW NEW
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, £EER16bit | 1EER25bit, 2 EE16bit 1E%17bit, % Ez16bit ﬁkzgf;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 It Wax. 14
(Number of teeth2'%)
2 o
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 BRENEF 65pA Typ | /\y T ERENEF 30pA Typ. Iy T BRENEF 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 | 98x10~2 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 Tvp Tvp
in-1 in-1 9,216,000/Zmin’!
6,000min" (rpm) 3,0(00m;n 1,5(00"‘)'n Z:
rpm i (B5H#) (Electrical Spec.)

0.05mm TIR Max

0.1mm Max
0.1° Max
0.08kg Max 1.2kg Max 1.5kg Max
0.06kg Max (r—7IEELV) 0.3kg Max (r—7IEFEY) | (F—TIEEEWV) 0.08kg Max
Without Cable Without Cable Without Cable
-10~+105°C -10~ +85°C -10~+105°C -10~ +85°C -10~ +85°C
B P40 [CRL 3G
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.
NOTE 3) Vibration: Value which satisfies the conditions of 2 hours each for axes X, Y and Z, for a total of 6 hours.
NOTE 4) Shock: Value which satisfies the conditions of 3 times each for axes X, Y and Z, for a total of 18 times.



Smartceiver

Converter

Coup-
ling

REF.

I0|s 38

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

OH 60

ois 38 Series

AI0UXIII/BIALT

W 45& FEATURES

® 5 ¢ 38mm/ EhiE ¢ 6mm
©® 9fEBE 1 100 ~ 2,500C/T

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

@ Resolution : 100 ~ 2,500C/T

W 542 OUTLINE

3XM3 R& 6 17

<% mm Unit: mm

45

3XM83 Depth 6
PCD28 =2 2

¢6 Sor
]

Section B-B

ER}

L=500Min _— H

Detail of Shaft

BESFAZE +0.5mm Unless otherwise specified, tolerance is +0.5mm

mis 0.4

B #23X Model No.

FEX DR EHRXEEIBEES 720
OFFRIEHRIE T L3V,

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

TS53

o B OB

Resolution

00 : 100C/T 10
01 : 200C/T
02 : 300C/T 12
03 : 360C/T
20 :  400C/T
04 : 500C/T 10
05 : 600C/T
06 : 900C/T 12
07 : 1,000C/T
08 : 1,024C/T
09 : 1,200C/T
11 1 1,800C/T
12 1 2,000C/T
13 1 2,048C/T
14 1 2,500C/T

BEXA R

Electical Spec.

L A—=FvaLo948h

EFEBE+5~+12V

D SAYRSANES

BREE+5V

: Open Collector Output

Voltage /+5~+12V

. Line Driver Output

Voltage /+5V




B 14§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

BMA14E  Mechanical Spec.

EEI ML 4.4x10-3 N - m Max
Starting Torque (45gf-cm Max)
jitka-cES 1.5 x10 -8 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 BALNHABH  30mA
=4 Maximum Allowable Sink Current
pake]
=
®J
3 Y —ZE#R 20mA Max
g3 - - Q Source Current
= FARZAN
Line Driver S oW 20mA Max
Sink Current
BAGEBRB 200kHz

Maximum Response Frequency

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 % E Open Collector —10~+70°C
O H . - ~ - — &
perating Temp. Range 7{_/ K 7_’f/\Fﬁ 0 ~ +70°C
Line Driver
RTFR S0 L QEO
Storage Temp. Range —20 ~ +85°C
REBE
Protective Structure IP =50
#RE) 10 ~ 500Hz, 49m/s? (5G)
Vibration 3 HM\#& 2H 3way, 2H each
e 490m/s? (50G) 11msec
Shock 6 A 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 4HA  Open Collector Output

S—IWRr =T
Shield Cable
= DC+5V:R. =220Q
/ L DC+1 2V:hL =470Q
Power Supply
/ \ HHESR / \ Rk
< Output signal line ]
* \ GND \ !} - gfﬁ ]
Encoder \>:<1£i‘*;ﬁﬁ£&50muT (|c':.20mA)\ L'Load
"% Transmisson distance 50m Max:
® ZA > NZ4/NHF  Line Driver Output
26C31 1HY 26C32 1HY

26C31 or compatible

26C32 or compatible

Lo

A ch Output

AR

B £ AHGIFHZE  OUTPUT PHASE SHIFT

B ch Output

ZtaH A

BBV ET,

T
_I,T
a } cdjabcd=z=g Transistor
l—j li —————————— Tr: OPEN
rrrrrrrrrrrrrrrrrrrrrr Tr: CLOSE
e I I I
—Tak
‘ e ‘ e _T1-2
Z ch Output CCwW
gk ) RT
Viewed from
Shaft End

E) A—=T2 AL SHADEES. ERRLEERT A EICK ) EROERE

FAYRZANEAOBZEITE, REES LHRGESFIEASIET,

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

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

Encoder

| [sctmmmmmikmaT

7

HETRERIERE R, FRARRICLUARECEDYETOTITERS LS,
MRERT — TG, A P E—S4 2 AEEORE E CHREO L. AL TS

*Transmission distance 1km Max
YARIMT =V KF—T L

Twisted Pair Shield Cable

M #&#tz CONNECTION TABLE

&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

I —FigeE A—7aLy4Eh A o PAY- -
Lead Wire Color Open Collector Output Line Driver Output
i 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

B BR{+ 5% (B])  ATTACHING WAY (EXAMPLE)

BIFIZRTSAA MNIFERATEIHY TV THEILE>TED>TEETOTERL TL L&,
Note that the alignment for attachment will change depending on the couplings or other devices to be attached.

~Fi& mm Unit: mm

BREDh
Driving Shaft

==t

0.05TIR

+FERMF LN LU M3
Cross-reccessed-head
pan-head screw

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 55K 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 | a o
— e = . )
ois 85 3 ©
OH 35
=

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

mis 0.4

B #23X Model No.

FEX DR IFR 2 HEEL LSV,
OFFRIERRIE TR 20,

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

TS51

EXATH

S @ 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—vaLI9HH
B|HFEEE+5V
F—FraLT79%A
BEEE+12V
BEHSH
B|HEEE+5V
BEHSH
BEFEEE+12V
SA4VRSANEH
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.

At Me

chanical Spec.

INC.

= -3N . ABS.
PIREE 100 ~ 5,000 C/T £ vy 2.9x10-3 N - m Max
Resolution Starting Torque (30gf-cm Max.)
bxpal | A B Z# BitaEE 3.0x10 -6 kg-m? Max Smartceiver
Output Phase A, B, Z Phase Moment of Inertia (30g-cm? Max)
EREE o o BRAFEOE in-1 C
onverter
Supply Voltage DC+5V = 5% DC+12V=5% Maximum Allowable Rotation 5,000min~* (rpm)
HEER 200mA Max (& FHEF) FEHE 21.6N Max Coup-
Consumption Current (No load) RS Radial (2.2kgf Max) ling
EAERHNEE 40V Allowable Shaft Load A @ 12.7N Max
F—7>avs 4 Maximum Allowable Output Voltage Axial (1.3kgf Max) REF.
Open Collector RAHARAER 100mA ENEIR IR 0 ~ +70°C
$ o Maximum Allowable Sink Current Operating Temp. Range
p2 5
= . . RTFIR EEEE ~ 18EO
NE | BEHA H = DC+2.4V Min | H = DC+10V Min Storage Temp. Range 20 ~ +85°C
i T Voltage Output L = DC+0.4V Max | L = DC+1V Max Y
9 REBE -
3 Protective Structure IP =50
] s i Y —ZER 40mA Max
FARIAN N75113 Source Current RE) 5 ~ 500Hz, 49m/s? (5G)
Line Driver ‘(S:y;51a1t§3b?er 2L HEE  40mA Max Vibration 3 F|%& 2H 3way, 2H each
patl Sink Current e 490m/s? (50G) 11msec
BAGE R Shock 6 AE%& 3 [E 6way, 3times each
. 125kHz Max
Maximum Response Frequency g5E 0.5kg Max
AN DT ) Tusec (BEHT) | 200nsec(F1K51/%) Mase
Rise / Fall time Volt: Output Line Dri
(Voltage Output) (Line Driver) ois 38
W HEREIE (B) "
CIRCUIT AT OUTPUT STAGE (EXAMPLE) B L A{4HZE  OUTPUT PHASE SHIFT oIs 66 I
e A —7>aL Y 42HH  Open Collector Output T -
S—IWRT =T a.bcdjabed=z5  Transistor o1s 68
Shield Cable L Tr : OPEN
=B DC+5V:R. = 2200 AtEH A )
Power Supply DC412V:R. = 4700 AchOutput — | Ll Tr:CcLOSE ~ ©Is128
[\ whmsm [ || SR BiRi )
< \ / Output signal line \ [} '|' B ch Output ois 85
* GND < LEE e=T+1
Encoder !X{iiEEEﬁSOleT(IFZOmA) ‘ L:Load 74889 4’—\— 2 OH 35
*¢Transmission distance 50m Max Z ch Output ‘ e ‘ cew
® EEHFA Voltage Output L ! \ i RT oM 48
=W —=J Viewed from Shaft End
Shield Cable
/ mg B A—72aL0 SEAOBES. EERERETCECLIEROBER oy 60
P Supp! AR -3 8 - B
[\ inese [ ) SRS NEADRECE. REESERRRESIENSNET, — ———
2R Note) For open collector output, above voltage wave form shall be obtained miB 0.4
\ / Output signal Ime\ [} T by loading a RL shown in the left figure. 0
A GND \J LEn For line driver, reverse and non-reverse signal are outputted.
Encoder ‘ MAmEiER2mLL T ‘ L:Load

“Transmission distance 2m Max

® A RNZ4/NHF Line Driver Output

SN75113 184

SN75113 or compatible

Encoder

YA RRT =R =TI
Twisted Pair Shield Cable
/

SN75115 134

SN75115 or compatible

HARIXIERE kBT

7

I%Transmission distance 1km Max

HRRTMERER S, FRARRICLURE(EDYETOTITEEC LS,

KEET— T, AV E—4 2 ZBHEOHEE CHRIADE, 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

W ERfS 75 (1)

<F%& mm Unit: mm

BREped
Driving Shaft

_—
757 ,,,,,

B

FERA B AN M4/

0.05TIR

Cross-reccessed-head

pan-head screw

ATTACHING WAY (EXAMPLE)

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

7%) ’’’’’ 77777?\77777776.1755@7

20 Max

B jE&3% CONNECTION TABLE

U— Nige

Lead Wire Color

A=7 AL 7 5ELVBREN

Open Collector

A A AN s
Line Driver Output

Voltage Output

i 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

X &
Driving Shaft

I a-4
Encoder

10



ols 68 Series
= ADITURIIN I T

W 45& FEATURES

Converter @ HLR4) 68mm/ BifE ¢ 10mm
cop- @ SMEHE 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
2005 70
ois 38 68 1 2.6
56 45,4 3.6
oIs 66 15_ |15, ‘
IOIs 68 i o U
ois 128 . ~ 8l 7.2 g
¢ 8 st
ois 85 s 1% é S
OH 35
OH 48 )
D L = 500Min /;;J
OH 60 IEESHAZE £0.5mm  Unless otherwise specified tolerance is =0.5mm

ME0.4 N FZEX  Model No.

FEX DR EHRXEEIBEES 720
OFFRIEHRIE T L3V,

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

TS50 N

S M@ OB

Resolution

ERA AR
Electical Spec.

00 : 100C/T 532: #—=vavo9dhH 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|EHS 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\EHA 122 : Line Driver

09 : 1,200C/T B|REE+5V Voltage/+5V
10 @ 1,500C/T

11 : 1,800C/T

12 1 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.

BMA14E  Mechanical Spec.

INC.

A 2N . ABS.
PIREE 100 ~ 5,000 C/T T8 vy 9.8x10-2 N - 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 RAFEOEZH in-1 C
onverter
Supply Voltage DC+5V5% DC+12V=5% Maximum Allowable Rotation 7,200min =" (rpm)
HEBER 200mA Max (& k) ¥EHm| 98N Max Coup-
Consumption Current (No load) HREMEE Radial (10kgf Max) ling
BAFBREHERE a0V Allowable Shaft Load B A M 49N Max
F—7ravu4 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
7 2 | BELEN H = DC+2.4V Min | H = DC+10V Min Storage Temp. Range
7 Y Voltage Output L = DC+0.4V Max | L = DC+0.4V Max 1REBE P =52
3 Protective Structure -
BE
- o V—ZEH 40mA Max HRH 5 ~ 500Hz, 98m/s? (10G)
FARIAN SN75113 1855 Source Current Vibration 3 AE& 2H 3way, 2H each
Line Driver 22‘;5;;%% 2 &R 40mA Max e 980m/s? (100G) 11msec
Sink Current Shock 6 & 3 [@ 6way, 3times each
RAICE BRI BHE
Maximum Response Frequency 125kHz Max Mass Tkg Max
LBV, 3TV RERE 1usec (BEHFH) |200nsec(F1K71/Y)
Rise / Fall time (Voltage Output) (Line Driver) - ois 38
M i HAHZE  OUTPUT PHASE SHIFT
. Hﬂﬁfﬁ@ﬂﬁ(@]) T oIS 66
CIRCUIT AT OUTPUT STAGE (EXAMPLE) ToT
P a_.b,.c,djabcd=z=g qrngstor
e F—72aL 7 ZHF  Open Collector Output \ oIs 68
S—IWRr =T AR | | | """""" Tr: OPEN
Shield Cable A CAodent — | 1 .
- BCH5VAL= 2200 A ch Output Tr: CLOSE ols 128
L DC+12V:R. = 470Q BHAH 7
Power Supply BchO
[\ wnese [ il o Output T ois 85
< \ / Output signal Iine\ [} '|' e=T+5
o GND ¢ B ZHAH 7 oH 35
Encoder ‘>ﬁ<-1£i‘*_'EEEﬁ50mL1'F(IC=20mA) ‘ L:Load Z ch Output | e | ccw
“%Transmission distance 50m Max \ \ sk R T
® ET/EHF Voltage Output ) Viewed from Shaft End OH 48
Eﬁeﬂlél\g;bi;b F) A—=7 ALV aEADHEES. ERRLEERT I EICKY LROBER
= BIchUET, OH 60
=il T4 RNIANEADBZEICE. REBES EIERGESHFHEAShET,
* Power_SuppIy —-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. :
CT ™ e ™4 o
Encoder XAREIEEE2mMEL T L'Coad &
% Transmission distance 2m Max | . Eﬁ% CONNECTION TABLE
o1 NZ4/\EFA Line Driver Output o T
" YARINRTS— IR —T L ” Y-  |TTTVAVISRIURELR | S50 k54 A
SN75113 184 Twisted Pair Shield Cabl SN75115 1B ) Open Collector . )
SN75113 or compatible wisted Fair Shield Lable 1oygsiis 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 MAREIEEE kLT e =] WHITE GND A ch Output
3% Transmission distance Tkm Max = BLUE A ch Output B ch Output
MRREXIERE R, FRARBICLURZ(EDYETOTITEECEEW, —
HERT— TS, { VB4 AREEOREE CHROL, BALTI LD, B CGREED 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
3% Verify the effects of properties such as impedance characteristics of a
transmission cable before usage
W B{+53% (B])  ATTACHING WAY (EXAMPLE)
. ] BEAIZXTIA AL MIERT2H Yy TV TELE>TEDSTEETOTERL TS,
<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« D Encoder
o
8 <
o S
N
+FRFHE NN L M5
Cross-reccessed-head
pan-head screw 12



- ois 128 Series

12U RXRIII 89

W 45& FEATURES

Converter O 52 ¢ 128mm (EEE). [1125mm (75> TR
Coup- ® @HiE ¢ 16mm

Smartceiver

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

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

® Resolution : 25 ~ 5,000C/T

® Ultra Rugged Type

® Water-Proof (IP = 57)

M 542 OUTLINE

oIs 38 N .
<Fi& mm Unit: mm
*EIEZFIE (¢128) JIS B 1301
oIs ! B A7 4 — .
66 Mount Type ‘ A?:?i’;;a'a”e‘“y 5;%3 ?(rﬁzcgglza land
]] [N BiBE (AC25C) IZ HIICATEE,
Z = LERTEN RS BN ET,
oI1s 68 18353 Cable gland AC25Cis available
fs 398817 : 7 on request.
B Connector Type ~ =* 7| A (Total body lengthshall be increased.)
8 O I = ———o)
ois 128 i h=2000MIN © 8 ‘
] 32 0
r—TJNeA47
o1 85 T 1) Cable Type T T
—— 120 ™ 46 | 60 | —118+
(140) N 4610 (82)
OIH 35 ¢ 167+

OH 48
6XM8 RE22EH AXPIER
6XM8 Depth 22 Egually spaced Egually spaced
OH 60 A [J125Max PCD140
92Max
S B A — 2 BiE & (A20C)
Flange Type O T ) Water ight cable_gland
MIB 0 4 5X5xX28 EBEH (AC25C) |Z HIIEFIE.
- JIS B 1301 LELERTENIRC LN ET,
Cable gland AC25C is available
| onrequest.
(Total body lengthshall be increased.)
A& (A20C)
Water tight cable gland

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

B #3X Model No.
HEX DRI EHIEE S ZE 0,
ORFIHARE 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 - =TI 10 : Mount Type - Cable Type
81 : 200C/T BEHAH Voltage Output
82 : 300C/T 100 : B8R - ARTIIAT 100 : Mount Type - Connector Type
83 : 600C/T JVFUXVI VA Complementaly Output
84 : 900C/T 310: JSVYB - OxJ994F  310: Flange Type - Connector Type
85 : 1,200C/T EEHH Voltage Output
86 : 1,500C/T 300: ISV ORJIIA4F 300 : Flange Type - Connector Type
88 : 2,500C/T JVFUXVI VA Complementaly Output
90 : 5,000C/T

13



B 14§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

INC.

BMA14E  Mechanical Spec.

= 1N - ABS.
MERE _ 25 ~ 5,000C/T HEE _l~1lz’7 2x10~" N - m Max
Resolution Starting Torque (2kgf-cm Max)
HH4 A, B# g RS 5.0x10-% kg-m?Max Smartceiver
Output Phase A, B Phase Moment of Inertia (500g-cm? Max)
EEET o RAFEOEZH 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) HREEE Radial (40kgf Max) ling
Allowable Shaft Load B A M 49N Max
BE H = DC+24V20% Axial (5kgf Max) REF.
H o | Voltage Output BEREE i
o _g. L = DC+0.5V Max Operating Temp. Range 0~ +50°C
3 R IR AR ,
®Jd , Storage Temp. Range 20 ~ +85°C
3 AT UAAIVEH H = DC + 24V +20% E.
-5 Complementary L%%%E = 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?
V. 3RV AR 5 M Shock (100G)
Rise / Fall time usec Max g2 7kg Max  JEEE, 8kg Max 758l
Mass Mount Type Flange Type
o1s 38
L
W HEREIEE (B) M HAGFEZE  OUTPUT PHASE SHIFT
CIRCGUIT AT OUTPUT STAGE (EXAMPLE) ois 66
T
[R5 _I.T
EFEHS  Voltage Output S a b i c.dlabed=fel L ois 68
y=Wwsy=2n .
Shield Cable AR ) | | | Treore ois 128
= AchOutput —— | b——7——rs Tr: CLOSE
s
> Power Supply BiEH 5
[\ wnme [ ) sehowpat || | [ ois 85
Output signal lin R cow
\Jorssmaiel 4| o] i) BT
~ | GND ¢ | CES Viewed from Shaft End ~ OIH 35
Encoder MAREEEEES0OMEL T L:Load =
“xTransmission distance 50m Max u %*‘Ei CONNECTION TABLE OlH 48
&
e 17 A2AJVHF Complementary Output #® L
< . . Function OH 60
A:25C3733 1824 JAANT L=V =T )b T
B:2SA1460 45 Twisted Pair Shield Cable BEHA A TU XA BIVEA
A:25C3733 or compatible EIR Voltage Output Complementary Output miB 0.4
B:25A1460 or compatibl Power Supply ’
: WEEILS 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
RARXFEBES00mLL T AT —TIVETBERICKUHEFTRETT .

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

MEET—TIVIE, 1V E-F 2 ARFMEOHEE 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

EXEhEm
Driving Shaft

EER
Mount Type

KIHFARNDFARISRARTRIL M A Z AFH L, DN—EBHULIT->TL &L,
Ffz. AN-BUFEHTIEOY T EHERICEA L. KIV M E#HT M ILY
44kgf-cm THIFF T2 &L,

% 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 R Ehdm
Flange Type Driving Shaft
e
Q .
.
i ™~

0.05TIR

RERMFRIL b M8
Hexagon socket head cap bolt

Z

BRAIZATIAAL 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- © 9f&BE : 9,600 ~ 50,000C/T

e @ BEEEM
REF. O RYFITHERS
— 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 AHEZE OUTLINE

Axp5ERNES 22 70Max. & mm - Unit:
ois 66 Equally spaced oblong hole ‘ 5
PCD100 ‘ .
45° ‘ |2 | |15
ols 68 qy |l

. |
- : =
ois 128 o 7< © & 3 g

I0|s 85 N

17.3°%°
|
oss
675 8
(¢38)
(927)
¢158027
I
1
RO
|
|
(¢80)
38
927
15 ‘
[

oH 35 @ i L L ‘
I 538 / 2XM4, | | 3:02 ® 27.5

OH 48 ;%i & || 3 -

OH 60 : |

mie 0.4 8

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

IBESAZE £0.5mm  Unless otherwise specified tolerance is 0.5mm

B #25X 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

o B OB
Resolution

9 1 9,600C/T
0
8

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

15



B 14§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

MEEE

Resolution 9,600 ~ 50,000 C/T

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

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

BREE

Supply Voltage DC+5V=5%

HEER 250mA Max (#EETTRF)

Consumption Current (No load)
26LS31 #H

H o 26L.S31 or compatible

c

AL | FALRTA Y—ZBER  20mA Max

i Line Driver Source Current

L SLUBR 20mA Max

Sink Current

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

Maximum Response Frequency 576kHz 1.5MHz 2.5MHz

vl =) IR

LBV LRV BFERE 200nsec

Rise / Fall time

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

® J 12 NZ4/\HF Line Driver Output

26L.S31 or compatible VARMNT S —IRAr =T b 55 530 o compatible

261531 45 T/vwsted Pair Shield Cable 261532 184
Encoder ‘->Z<1£iﬂE%SOmL:l'F(Ic=20mA) ”

B%Transmission distance 1km Max
MRRERIERE, FERARBICLUARZ(EDNETOTITERCLEL,
MEET— TG, 1V E—F 0 AFME0OHEE 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 #&#t3k CONNECTION TABLE

97F3102E22-14P

I F S " AE HFES ®RE

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 BYT5% (B]) ATTACHING WAY (EXAMPLE)

BMA14E  Mechanical Spec.

INC.

U ch Output

V ch Output

W ch Output |

VR =F:=pj]

Vv 1B [

W AEH A

CCwW

s W RT

x
-+
3

k.l.m.n.p.q =30°+1°

Q@I - 4DNX—FERLEE—FDFEHREEDETL LT,

<% mm Unit: mm

FEREEANML 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)
fRiRER 2.0x10 -5 kg-m? Max Smartceiver
Moment of Inertia (200g- cm? Max)
RAFEOGEH P C
onverter
Maximum Allowable Rotation 5,000min~" (rpm)
EEFMH 19.6N Max Coup-
SN E Radial (2kgf Max) ling
Allowable Shaft Load i H M 9.8N Max
Axial (1kgf Max) REF.
EN{EIR 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
(-
B i 7fHHZE  OUTPUT PHASE SHIFT
oIS 66
. I.T
. AfBES | TS5179N60 ab.cd=7 5 oI1s 68
ch Output T
T e=T= 5
T T oIs 128
B AEH - TS5170N60 abcd=7 + g
B ch Output _,__\__,_ e =4T~10T
al bl cld - TS5178N60 abed=1 + 1 ois 85
Z 1A ‘ ‘ e =8T~20T
Z ch Output . CCw OIH 35
imL VR T
‘ [ ‘ Viewed from Shaft End
OIH
BEL15 48
Error between
P . . OiH 60
- By T T DX —EFRDEDEREET.E°
Error between the key groove center of the coupling
miB 0.4

16



oiH 35 Series

INC.
ABS. ~ ~ q:WEm °
Smartceiver
M 45K FEATURES
et @ 545 ¢ 35mm/ HERERE ¢ 6mm
Coup- ® 7##EE - 500 ~ 6,000C/T
Uing ® B HFES
REF. O &/
@ Outside Diameter: ¢ 35mm / Motor Shaft Diameter : ¢ 6mm
@ Resolution : 500 ~ 6,000C/T
@® Easy to attach
® Ultra Small Size
M 542 OUTLINE
~Fi& mm  Unit: mm
- R14.5 +0.5
ISRl UR
ois 38 (PCngﬂ' A) N I
o Recommended screw hole 3
ols 66 e on mounting side :
PCD 29! ] ]
ois 68 AENSHEDHIL - :
_ 218 : o :
Hexagon Z P
ois 128 socket set screw =
(attached 2 pieces) 90°
31.5
ols 85 02 [T
I°'H 35 I -4 BAE
Encoder mounting surface
OH 48 5 § &
o1 60 H% €05 D:é' 235Max [N
Ni SN\ 23e ooty .
il e R — f
mie 0.4 R = W3 | ARREAIE M25
105 | o TS ESER
3.7 3; - Recommended screw: . "
- o N Hexagon socket head cap screw.M2.5 ~._L=500Min
o TSR A A Plain and Spring washer is used.
HER Recommended
Shaft Details Dimensions on Motor shaft
EESAE £0.5mm  Unless otherwise specified tolerance is +0.5mm

B 23X Model No.
FEEXDOEEHRXEEHIBEE 280,
ORFMERIZ CHBC £,

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

TS52

» @

Resolution

p
HE

500C/T

© 1,000C/T
1 1,024C/T
1 2,000C/T
1 2,048C/T
1 2,500C/T
1 3,000C/T

N3

B

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

17

16 1 4,096(2,048%x2)C/T
17 @ 5,000(2,500%x2)C/T
1 6,000(3,000x2)C/T




B 14§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

BMA14E  Mechanical Spec.

INC.

DREE 500 ~ 6.000 C/T =N 5.9x10-3 N - m Max ABS.
Resolution ’ Starting Torque (60gf-cm Max)
BEpaLic] A, B,Z U, V, W 48 EiEREDSR 1.0x10 -6 kg-m? Max Smartceiver
Output Phase A, B, Z, U, V, W Phase Moment of Inertia (10g- cm? Max)
BREE o RAFEOEGEH — C
onverter
Supply Voltage DC+5V+5% Maximum Allowable Rotation 6,000min~" (rpm)
HRER 200mA Max (4 & 7E) R Ay 0.05mm TIR Max Coup-
Consumption Current (No load) ANEFRMLBX L WH A ling
Mounting Tolerance Axial End Play 0.2mm Max
HEH o
Shaft nclination 0.1° Max REF.
26C31 1A BN Eim 20 ~ +85°C
" 26C31 or compatible Operating Temp. Range - *
o 5
< RIFREHEH o
NS | 5S4 RSaN Y —Z®f  20mA Max Storage Temp. Range 25~ +85°C
- . . Source Current
BT Line Driver BEEE IP =40 (BEFEEREL)
3 e pEm Protective Structure B Electronic Circuits Disclosed
g 3 > UER 20mA Max o :
- Sink Current IRE 5 ~ 55Hz, 21§ Total ampzlltude 1.5mm
Vibration 50 ~ 200Hz, 49m/s? (5G)
3 A ME%& 2H 3way, 2H each
E= 490m/s? (50G) 11msec
BRAWE R Shock 6 A H& 3 [@ 6way, 3times each
. 200kHz Max B5E
Maximum Response Frequency 0.2kg Max
FEUNES UL 100nse0. M Mass
Rise / Fall time nsec. Viax ois 38
A -
W EAHZE  OUTPUT PHASE SHIFT
W A E R (F) ois 66
_CIRCUIT AT OUTPUT STAGE (EXAMPLE) T
® 51> KZA/\HH Line Driver Output b g aboder s T eoTel oIs 68
a } c 478 2
26C31 1Y HAANTY=IRT—T 261 532 1H24 bed=T £ T (x2 x48
26031 or compatible / Jwisted Pair fog 3 or compatible algn | L | | ahaty > 6~( oo 5 ois 128
P Shield Cable P Ach Output g: ALV (LEY)
SN
‘EE Bcﬁ gﬁu:ﬂjt g : From Uch (rise point) ois 85
P to Zch center
N
o OH 35
L Z RN I
Encoder \ SRRIEEE T kmIL T i Zch Output e
B%Transmission distance 1km Max "74’1 OH 48
MRNEXEME. FARECLVARZ(EDUETOTITERC LS,
MERT— TV, A2 E—F2 2FME0OREE CREOL, FALTIESL, [¢]
% 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 ggﬁtthlht miB 0.4
transmission cable before usage ch Qutpu
VAN B2
s [ ]
M BU{34:% (BI) ATTACHING WAY (EXAMPLE) Veh Oulput Pole | kimnp,q | r
<Fi& mm Unit: mm 4 30+1.5° |180°
ANAENEDHRU (KIZH5%) M2x3 (274) W 8 H [ [
~] 2XM2X3 Wch Output K Ilm n plqg 6 20+1.5° |120°
Hexagon socket set screw (Cup point) ‘ ‘
8 15+1.5° | 90°
- CCW
- WfAESLIRT

Driving Shaft

@ REAERINF
——— Hexagon wrench

Viewed from Mounting side

B #EfE3  CONNECTI

ON TABLE

ANENFFARIVIM2.5
M2.5 Hexagon head socket cap screw

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

M 5514 SPECIAL SPECIFICATIONS

FRlfLiRE CHERT SO

For special specifications, please consult us.

AN (MEG38ICENET,)
cA-=7raLvs

- HEREZ1T

- E—21BE

+ With cover

+ Open collector output
* Less wiring type

* Number of motors pole

—Nige& A2 A PAY: V)]

Lead Wire Color Line Driver Output

# RED DC+5V
= BLACK GND -
= BLUE A ch Output -
%/ 2 BLUE BLACK AchOutput -
R 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 -
IR GRAY v ch Output
J&/® GRAY / BLACK V ch Output -
=] WHITE W ch Output
B 2 WHITE - BLACK W ch Output -

18



OIH 48 Series

INC.
ABS. ~ ~ 50 ©
Smartceiver

M 455K FEATURES
N @ S ¢ 48mm/ ABFEIEE ¢ 8mm
Coup- © hZHE o 9.525 (3/8inch) * TXIGHTEE
ling BEEROF THHVEDE AT,
REF. © 4f#EE 1 1,000 ~ 12,000C/T

o RYFIHIES

@ 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 572X OUTLINE
ois 38 N, L = 500 Min <& mm Unit: mm
oIs 66 % - 5
(o] 68 R20
ois 128
ois 85 N B - %
oH 35 [ n.]

. Z| ¥} B tachi%
IOIH 48 ‘ 35 Mounting plate details
L a—4BE
olH 60 Encoder mIoun:Iting surface 23.5 éo
miB 0.4 ;zz . [ ©
- T f T ic‘i‘éa.o 4H ’’’’’ I I‘J_;
i @ ST Tz -
= - 2xM3
27 =} :E—Qﬁm?ﬁﬁﬂ'i/ . ﬁ%ﬁﬁﬂ:ﬁ)
46 Recommended Dimensions on Motor shaft _MErE ﬁé;(zagjr? "

19

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

Shaft Details socket set screw
(Attached 2 pieces)

B #3X Model No.
HEX DB R EHIEEL 80,
OFRIHRIZ SHBC Ea L,

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

TS52 N5

o B OB

Resolution

07 : 1,000C/T 00 : &% 4
08 : 1,024C/T 10 : f@%. 6
12 : 2,000C/T 30 @8
13 1 2,048C/T
14 : 2,500C/T
31 : 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%2)C/T
32 :12,000(6,000%2)C/T
¥ XA4BTTEE
X4 is possible, too.

Pole

00 : Pole/4
10 : Pole/6
30 : Pole/8




B 14§ SPECIFICATIONS

EXRMEHE  Electrical Spec.

BMA14E  Mechanical Spec.

INC.

SRRE [N 5.9x10-3 N - m Max ABS.
Resolution 1,000 ~ 12,000 C/T Starting Torque (60gf - cm Max)
REpaL | A B, Z UV, W14 EitREE 1.0x10 -6 kg-m? Max Smartceiver
Output Phase A, B, Z, U, V, W Phase Moment of Inertia (10g- cm? Max)
TBREE o RAFEOEZH — C
onverter
Supply Voltage DC+5V5% Maximum Allowable Rotation 6,000min~" (rpm)
HRER 200mA Max (% £ 7:7%) _ ‘ R Ay 0.05mm TIR Max Coup-
Consumption Current (No load) ANWHFEMABEZ L 5 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 KI4 V—ZBH  20mA Max i S B -25 ~ +85°C
B e Brhver Source Current Storage Temp. Range
% REmE IP =40
& P> ER  20mA Max Protective Structure =
Sink Current EH 5~ 50Hz, 241§ Total amplitude 1.5mm
Vibration 50 ~ 200Hz, 49m/s? (5G)
atio 3 A ME%& 2H 3way, 2H each
= 3 2
ﬁ*ﬁ%lﬁll&ﬁ 200KHzZ Max g 980m/s? (100G) T1msec
Maximum Response Frequency Shock 6 A ME+#& 3 [ 6way, 3times each
LBV, LR EERE gE
Rise / Fall time 100nsec Max Mass 0.3kg Max -
ois 38
(ol
W ExElER () B EHfHHE  OUTPUT PHASE SHIFT o5 66
CIRCUIT AT OUTPUT STAGE (EXAMPLE) .
® 51> K54 /N7 Line Driver Output LA L) ols
p a,. b, c,d a.b.c.d-4z8 e=Tsg 68
[
. s . . T.T
261531 48 ‘/{X#AT/;JI/_I}/J—d—F?{I/ 26LS32 HA . abod= £ ¢ (X2, X 4%) ois 128
7 wisted Pair v . . "
261831 or compatible / Shiold Catle. |28H832 0r compatible A ch Output g E*F"EPIL EUR (L LED)
B it/ ] ,— - - ois 85
g : From Uch (rise point)
‘E B ch Output to Zch center
cx1° OH 35
e | # zen [ |
Encoder 1 : x{;gﬁﬁ%@ kmL T Z ch Output e | cow olH 48
»&Transmission distance 1km Max DAELIET
HRTERER . ERARRCLYKRECEDIETOTITERC LS, g Viewed from Mounting side
MERT— TV, Y E—4 2 ABREOFEE CRROL, FAL TS, OH 60
»* Note that the displayed transmission distance will vary greatly depending -
on the usage environment. Ut 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,,m,n,p,q | r
V ch Output _\_—,_—\__ 4 30+1.5° |180°
O ThH& ATTACHING WAY (EXAMPLE +1.5° o
: Hlﬁ'jJ—/ (1) ( ) wis T [ 6 | 20+15° 120
~Hi& mm- Unit: mm W ch Output ki llmlniplq 8 | 15%1.5° | 90°
ABRIED R (<345 M2X3(2F) ‘ P
~1 2XM2X3

Hexagon socket set screw (Cup point)

Driving Shaft {

—

RARFFHRIIMS

M3 Hexagon head socket cap screw

B jE%3% CONNECTION TABLE

M F57l{t#: SPECIAL SPECIFICATIONS

HFRIERRIE CHRT SV

For special specifications, please consult us.

s F=7rarv4 (5V,12V)

- =S FEEE 24,000C/Tig
- HEIREZ1T

- E—21BE

- X445 fEBE

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

* Number of motors pole

* X4 resolution

—Nige& A2 A PAY: V)]

Lead Wire Color Line Driver Output

# RED DC+5V
= BLACK GND -
= BLUE A ch Output -
%/ 2 BLUE BLACK AchOutput -
R 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 -
IR GRAY v ch Output
J&/® GRAY / BLACK V ch Output -
=] WHITE W ch Output
B 2 WHITE - BLACK W ch Output -

20



INC.

ABS.

Smartceiver

Converter

Coup-
ling

REF.

ois 38

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

IOIH 60

mis 0.4

21

oiH 60 Series

AT URIIN PEBIALT

W 45& FEATURES

© 532 ¢ 60mm/ FEFRIEE ¢ 20mm

© $FFH ¢ 20 £ THICFTBE
EEROZTHEVEHELEEL,

® fF8E 1 1,000 ~ 8,192C/T

® NYFITHIES

@ 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

SRR

Shaft Details

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

41,7+
5
0.2

=P
= —
523

by o

o +

g R
L = 500Min. |

<% mm Unit: mm

12 4Xp3.5

I O-ABftE
Encoder mounting surface

25Min.\ N\

SRERMFIEDRL 2R
Hexagon socket set screw(attached 2 pieces)
i D

Recommended Dimensions on Motor shaft

B #23X Model No.

FEX DRI HRXEEIBEE 720
OFFRIEARIE TR 20,

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

TS52

N4

o M OEE

Resolution

07 : 1,000C/T 00 : t@% 4
08 : 1,024C/T 10 @ 18876
12 1 2,000C/T 30 : 8
14 1 2,500C/T
17 1 5,000C/T
33 1 6,000C/T
461 8,192C/T

24
00 : Pole 4
10 : Pole/6
30 : Pole8




B 14§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

A 14E  Mechanical Sp

ecC.

INC.

A -3N. ABS.
PIREE 1,000 ~ 8192 C/T T8 vy 9.8x10~3 N - m Max
Resolution Starting Torque (100gf- cm Max)
HH4 A,B,Z, UV, W g RS 6.5x10 6 kg-m2 Max Smartceiver
Output Phase A, B, Z, U, V, W Phase Moment of Inertia (659 -cm? Max)
EEET 0 RAFEOEZH in-1 C
onverter
Supply Voltage DC+5V+5% Maximum Allowable Rotation 6,000min~" (rpm)
HEER 200mA Max (4 & 7E) R Ay 0.05mm TIR Max Coup-
Consumption Current (No load) ANEFRABX L WH A ling
Mounting Tolerance Axial End Play 0.2mm Max
FHE N o
Shaft Inclination 0.1° Max REF.
26L.S31 #8Y e E s .
H o 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 REmE
o EEE
. . IP = 40
B 3 LB 20mA Max Protective Structure
Sink Current ) 5 ~ 40Hz. £1R{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 9
o1s 38
A -
W BB (B) M HGIAHZE  OUTPUT PHASE SHIFT s 66
CIRCUIT AT OUTPUT STAGE (EXAMPLE)
_ = e . . T
® 71> KZA/\HF  Line Driver Output T.T T ols
a. b | c. d a.b.C.d=Zi§ e=T¢§ 68
. o LR 7T
26LS31 #HY /‘7"‘“7/;’?"1’7(;;{“ 26L532 1Y A abod=g £ 5 (X2, X4K) ois 128
7 wisted Pair v N -
261831 or compatible / Shield Cable. 261532 or compatible A ch Output gfzﬁgaq:,u}_«um (a)]
B#EiH * o ois 85
g : From Uch (rise point)
‘E B ch Output to Zch center
N OH 35
. * u zeen [ | ]
Encoder \ MAZEIEEE kML T Z ch Output - e | CCcw
B Transmission distance 1km Max fELRT OIH 48
HETERIERL, EAREC L) R CEDY ETOTIREC£E L, .9 Viewed from Mounting side
MERT— TV, A P E—4 2 ARMHEOFEE CRID L, FRAL TS, OiH 60
2% 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 B ‘ 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
M B{375:% (B)  ATTACHING WAY (EXAMPLE) wgn | L 6 | 20215 |120°
. . m|_n
<H% mm  Unit: mm W ch Output T 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 #5508 SPECIAL SPECIFICATIONS
ARG SR T W

For special specifications, please consult us.
COYTUXC RIS
- BEARET

+ Complemental output
* Less wiring type

B jE%3% CONNECTION TABLE

—Nige& A2 A PAY: V)]

Lead Wire Color Line Driver Output

# RED DC+5V
= BLACK GND -
= BLUE A ch Output -
%/ 2 BLUE BLACK AchOutput -
R 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 -
IR GRAY v ch Output
J&/® GRAY / BLACK V ch Output -
=] WHITE W ch Output
B 2 WHITE - BLACK W ch Output -

22



v miB 0.4 Series
e A TURXIIN S HERR

Smartcei
martceiver . ﬁﬁ FEATURES
Converter @ MHEEMEICEO. SEMESEV.

Coup- 0 SELEM
e @ 8iEEBRENEL THYEROSED/SIILZEEA

REF. (BEEY 2—Jb=04)

Excellent vibration resistance with high reliability.

High speed responsivity

In-built 8-fold multiplier circuit allows output of pulses B ELTOE A,
8 times the number of teeth. (gear module = 0.4) Gear is not included.

W 542 OUTLINE

~Fi& mm  Unit: mm
=)
oIs 38 w
oIs 66 Y ER N
(65.3) Sensor back side BIRE 1402
S. 4 Groove depth
1R B ¢ z 10.3 P
ois 68 Detection gear example 29151 < ?, — -
—— Z=128 M=04 =~ 3 S, =
: g 'z
ois 128 o
— uE S
ois 85 , "' g
O] ® |
OIH 35 |$_’
OH 48 BT I THEER
2-¢3.5 Prosessing recomended diagram
OH 60 18.8 — for sensor mounting.
29.1501
27 E—
IMIB 0.4 i 2—¢1 H6
T (FREAAR)
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 o (9B A)
I 0 $ 3 (For sensor mounting)
ToABERS /G
A,B Phase
IBESAZE £0.5mm  Unless otherwise specified tolerance is =0.5mm

B 2  Model No.

EEX ORISR ZMIEES £,
ORI IF CHK 280,

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

TS5291N100
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B 14§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

#MAE4E  Mechanical Spec.

INC.

ABS.

MERE (H5%% 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 IVABMEXL . Smartceiver
Supply Voltage DC+6V=56% Radial In alignment btwn Sensor & wheel +0.3mm
HEER 200mA Max (#& & faif) 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 & gl Tz R gl ling
& 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/s? Max
Sink Current Vibration 375 3way  3Hr(10~2,000Hz)
RAGER R 519KH e 1,000m/s2 Max 3 77 #% 6 [
Maximum Response Frequency z Shock 11msec 3way, 6times each
in-1
BAZEEES 80,000min”" (rpm) HE 0.5kg Max
Maximum Allowable Rotation (#5128 DB E) Mass
(No. of teeth = 128)
S BV, STV EFRE
- . 100 nsec Max
Rise / Fall time L
B EHGIHHZE  OUTPUT PHASE SHIFT
. .':HjJEﬁlEIE%(BﬂJ) T ois 38
CIRGUIT AT OUTPUT STAGE (EXAMPLE) ABZ
0.5T —
© 512 K51 /5HiH  Line Driver Output wmen [— 1 [ ABZ L 01s 66
N s - AchOutput ~ a4 b ey d; al r) E—
AM26C31 1Y YTAMSTYZRT =Tk 5q g0 4R34 ois 68
- - , =100 Max. (Typ.
AM26C31 or compatible / Snggecé;&gl 261532 or compatible B cﬁ gﬁuﬁﬁ —I l—l a B nsec Max. (Typ.)
W ftE I a—-4
Z 18 —I—L Mounting Side oi1s 128
_E Z ch Output }_—k,{ 9 ,~ Encoder
— CW
o 5, — W bedz 04T ow ois 85
Encoder \ SAEIETEEE kLT T= 3327 a+b, b+c = 0.5T £0.2T
S Transmission di 1 k=10T+05T <= ol 35
s Transmission distance 1km Max
HRRERERE, BARRICLYKECED ETOTIRB LA, BB AR OE!). 4 (24
SRR — TS, {2 E—4 > AHREOBEE CREOL, BAL T AR, EETE) #ERCCWEEHT 2. A, Bt — OH 48
3% Note that the displayed transmission distance will vary greatly depending CW rotation viewed from Z ch ABoh wheel =
! magnetic sensor side. ) Zch wheel
on the usage environment. OIH 60

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

B jEfE3x 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
o GREEN B ch Output
£ PURPLE B ch Output
& YELLOW Z ch Output
=] WHITE Z ch Output
=LK Shield 2—JUR (E14) Shield (chassis)

B 52 (B158) SPUR WHEEL (Separate Sale)

@FHIE CHRC T,

@ Please contact us for more information.

B sBS U gEEt4E  SPUR WHEEL SPECIFICATION
o AfH. BIEASEELHE  Spur wheel of A-Bch Signals

B 8

No.of Teeth 128
T2

Module 0.4

E 5 A 20°
Pressure Angle

1" & JGMA 4 %

Accuracy

E &
Tooth Thickness 4.3mm £0.05mm

o ZiHAWEMH  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 ZHME & A, BAEEEDMLBRRFR

Placement of Zch wheel vs Ach Bch wheel

Z 18ER 7
Zch

A,B HHEE S
ABch

M 0.4 I
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INC.

ABS.

Smartceiver

Converter

Coup-
ling

REF.

ois 38

ols 66
ols 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 SV,
0 ERLEM
O EZBESEAN
(9f&EBEIC & Y 40,000min” LI EHFEETT)

Excellent vibration resistance with high reliability.

High speed responsivity

Sine wavg _s1|gnal output. _ _ _ B ELTOE A,
(40,000min™" or more is possible depending on resolution) Gear is not included.

W 52 OUTLINE

<& mm Unit: mm

=)
L
Y ERE
. Sensor back side ERE 1132
i =1 (¢5.3) é 103 Groove depth
Detection gear example 29.1501 Ay g
— —_ <
Z=128 M=0.4 s iR 3 & £
30 8 =
T o
- >
P = S
o
OJI @ " O
Nl e |
e
A
AT AN THE2E R
2-$3.5 Prosessing recomended diagram
18.8 : for sensor mounting.
29.15:01
25.8
B 2—¢1 H6
{ (FTE#AR)
ZEER S Y ~tEEGap / ‘ N (For parallel pin insertion)
Z Phase Gap between sensor and gear. h ‘ Y e 3
0.15200" -
—f R - 9
0.1 [se]
9 Lot &
© L & AN /' —
] : e \ : 2-13
- L ° ‘ (4B 1F)
N\ " 2 3 (For sensor mounting)

ABHEHS | S
A,B Phase

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

B #23X Model No.

FEX DR IR 2 HEEL £E W,
OFFRIEHRIZ TR 230,

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

TS5291N500




B 14§ SPECIFICATIONS

INC.

BEREYEHE  Electrical Spec. A4  Mechanical Spec.
SHRRE (8% 128 DIHE) Y EEEEDE vy T ABS.
Resolution 128 0T (No. of teeth = 128) Air gap between Sensor & wheel 0.15£0.01mm
BREE Y EEES DT IVHEMBAL . Smartceiver
Supply Voltage DC+6V=56% Radial In alignment btwn Sensor & wheel +0.3mm
HEER 100mA Max (fE& farks) Y ERERT X MAEMLEAL
Consumption Current (No load) Axial In alignment btwn Sensor & wheel 0.5mm Converter
FFATHES By il AEE -20 ~ +85°C Coup-
Analog output Operating Temp. Range ling
AR AB # Vvdc R mE 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)
PET = 2
Maximum Allowable Rotation = oc msec way, btimes eac
(No. of teeth = 128) gEe
TEY. TFOEE Mass 0.5kg Max
Rise / Fall time
ol
W e EIER () M FGI4HZE  OUTPUT PHASE SHIFT .
CIRCUIT AT OUTPUT STAGE (EXAMPLE) o ois 38
a, b, ¢, d=90°+3°
abecd
oIS 66
o +—+—+ — cw
AABBZZH i | -
—O A, A, B,B, Z,Zph N
, ;jﬂ,ﬂz, Z Zphase A ,/ N, e \\ E’\}ﬁﬁ N S OIs 68
Bk A ountin ide / -
Output Signal % *E t ) L Vdc | Vpp ? Encoder ois 128
Op-amp o N /
\
ANRTUTRAEAER  +£10mA A NI VAR &
Op-amp maximum output current B , _ € cw ois 85
_ \ /i
18 \’ /i
Bch y Vdc | Vpp OIH 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—Kige 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
Y=LK Shield 2—JUK (E14) Shield (chassis)

B 55 (B158) SPUR WHEEL (Separate Sale)

@ SR 2B,

@ Please contact us for more information.

/.
/ Vpp

Zch j/\ Vde
\Ni/
AR

EORF EREEARET B,

magnetic sensor side.

B HEEHE4E  SPUR WHEEL SPECIFICATION
o A#H. BMHA#EEL#H: Spur wheel of A-Bch Signals

l%lﬁo.of Tee%&h 128
0.4

E 5 A 00°

Pressure Angle

¥ & JGMA 4 &

Accuracy

= &
Tooth Thickness

4.3mm +0.05mm

o ZiHAMEM  Spur wheel of Zch Signals

B E54 1
No.of Teeth
T2
Module 0.4
E 5 A 20°
Pressure Angle

JGMA 4 %

Accuracy

= &
Tooth Thickness

o ZHHME & A, BAEEEDMLBERERFR

Placement of Zch wheel vs Ach Bch wheel

3.3mm +0.05mm

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

CW rotation viewed from Z ch

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

Smartceiver

M %5 FEATURES
M @ s ¢ 35mm/ ABFRIEHE ¢ 6mm

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

REF. O NAEIYTIVTF—2@EEHK (NR2)
——— O BECEHiEE
O EPBEEA I UA AT A—FORBELTERATEL,

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 42 OUTLINE

sA 35 N .
HrED-D ~F&E mm Unit: mm
Section D-D
SA 48
sA 100 I a-gRAHEETE
Recommended
I w| Dimension on mounting encoder
SA P
135 < 2XM2.6
- PCD 29 "2
mse 0.8 !
2XP3EH
MSB 0_4 Equ'ﬁy g_.gaécje i
PCD 29
BT HS
Electronic EartsT I i
I ’ ¢’ E-48h<HiE
3 25 XM £ £0.05mm : Dimension
% Axial End play +0.05mm 6 0005
¢0.01 B -0.015 §
19
o
BiEC-C _4 %
Section C-C oxXM2.5 $5.5:0.2 | g 0
. |
AARREEDIT (H3%) ® @ ~]0.05[B]
M2.6X3 (241 /&) ©
Screw with a hexagonal driving :0 4 Z
hole(with dent end) $20 1o °9
L7 L M26x3(Attached 2 pieces)  [0[¢0.01[B oo
> N IV
@ Fasten Torque
#679°®  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.

FEX DR EFR EHEES £E 0V,
ORI IZ TR 280,

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

TS5668N20
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B 4% SPECIFICATIONS

INC.
EREYEH  Electrical Spec. A4 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 (& & fabs) Aﬁ!ﬂl_@ﬁeﬁﬁl 4 iﬂ?iﬁl 0.05mm Max Coup-
Consumption Current (No load) Mounting Tolerances Axial End Play ling
L ae A S A WEh R
IR Line Driver Shaft Inclination 0.1° Max REF.
Output Form -
(RS-485) i R & 10 ~ +85°C
BAHAOERE 6,000min~" (rom) Operating Temp. Range
Maximum Allowable Rotation »000min pm REEESHE
-20 ~ +90°C
Storage Temp. Range
35ps ~ 63us peywveyr Eprery
- VoI REEET. ﬁfﬁﬁ/e Structure Not En IjE d
7 IVERR A HR (DR LIRERED 5~58H ﬁf&;Ethlose litude 1.5
v FIVERs * 2.5Mbit/sec. RN, IRED ~ 58Hz, £1R1§ 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. 3Am& 2H 3way, 2H each
2.5Mbit/sec Start-Stop e 1,960m/s2(200G) 11msec,
transmission. Shock 64 Mm#&3ME 6way, 3times each
= < : . —TIETHEWL
F_&a—p ~N—Z/3> F NRZ () ﬁi . 0.03kg Max (v'vf_th(?il’c"ﬁe“ )
Data Code Base Band NRZ (Bi-direction) fthou
si35
sA 35
SA 48
sA 100
sA 135
B j&#s5%=  CONNECTION TABLE
: mse 0.8
U—FK# Lead Wire ‘ % Bt Function ‘ fi £ Remark
=] WHITE Vee DC+5V+ 5% =E&EIE  Main Power MsB 0.4
2 BLACK GND —
Xxe& LIGHT BLUE sSD N _ _
— SUTINT—415 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

20Q2

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 2 E—F 0 ZEMEOFEE CHIEOLE, FALTIESWL,
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 : V7 Ik
Request

DE
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INC.

Smartceiver

Converter

Coup-
ling

REF.

ISI 35

si 35 Series
PIoVVa—-bN"2991L9—->
M 45&K  FEATURES

© 5 ¢ 35mm/ FEFRIERE ¢ 6mm

O =49fEEE : 23Dbit

© 707 /7 2IVERIER ONE-chip IC DA
0 5E/O0-X KNI -7 E2EIRFEEE

O BEHAEVIZ7T00/ 1 P EDT — 2% EXAKLTHE
O EEtEYIBETRE

© EEFOEIRBMIFICSH5bitiEE % {REE

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

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

29

SA 35
43
sa48 WSS OUTLINE
sA 100 _WED-D_ <H& mm Unit: mm
— Section D-D TSR
sA135 Recommended dimensions
- on mounting motor
0 [
msB 0.8 u ' 2XM2.6
— DI | e
g5 v
msB 0.4 J% :ﬁ 558
—_— I [3Y} [+]
B
1
2-MAFRE 2PCD 29 =
Equally Spaced 2-Mounting hole 125 15
EFES DF13-5P-1.25-DS
W ChEEE
I - -T(HIROSE ELECTRIC .
L A&l ) -5tk
||.—|—' e 2 Dimension motor shaft
”‘ [ ] 2 X5 X1#50.05mm
Nest====15 — Axial End play 638
i B
JR S ~; .
©
3 BH4 (o o 3
$25 P @ @ )
0.035 $5.5°% = (7] 0.05 [B]
- 8
p: = = £ : S -
<§r’ Lo --! 0015 o5
-0.035 —
061" [Cl$0.01B 220 -
_4102528
LY, 033 060018
P12 2XM2.6
NARMELEDRD (VRI%) M2.6X3(2AFE)
Screw with a hexagonal driving hole(with dent end)
M2.6x3(Attached 2 pieces)
F{ThILY 0.353£0.020 N-m (3.620.2 kgf-cm) RESAZE £0.5mm
Fasten Torque Unless otherwise specified tolerance is +0.5mm

B 2. Model No.

FEX DR IR EEEEL LSV,
ORI IE CHH 280,

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

TS5710N40



B 4% SPECIFICATIONS

ESRMEHE  Electrical Spec.

MEEE .

Resolution 23bit

HAHha—-F f2EI—FK
Output Code Pure Binary Code
EBREE

Supply Voltage DC+5V+5%
HEER 150mA Max. (fEE7TTEF)
Consumption Current (No load)
HAREE N . )
Output Form Z4>R54/\(RS-485) Line Driver
RAFEOEL

Maximum Allowable Rotation

6,000min~" (rpm)

U T IVERER A

Serial Data Transfer Cycle

35pusec ~ 63usec

F=88=[¥
Data Code

N—Z/\> K NRZ
Base Band NRZ

M #&#tz CONNECTION TABLE

A% Y4 : DF13-5P-1.25DS (20) (EOtEH#%)
CONNECTOR TYPE : DF13-5P-1.25DS (20) (HIROSE ELECTRIC)

B e

e ‘ Function ‘ Remarks

1 NC e

2 GND e

3 SD . -

SUTIVTF—A2ES
4 sD Serial data signal
5 Vce EER
Power

W x/ZERKAFT71—R

ADM485 or compatible

#MEYH4E  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
ANBMOHFEMBEZ L B
Mounting Tolerances Axial End Play 0.05mm Max
WEh o
Shaft Inclination 0-1° Max
DfFRERE .
Operating Temp. Range =10~ +85°C
=]
R R O 90~ +90°C
Storage Temp. Range
RERBE BEE
Protective Structure Not Enclosed
) 5~ 58Hz, £1Fig 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 Mm#&3ME 6way, 3times each
B2E
Mass 0.03kg Max

ADM485 or compatible

RECEIVING AND TRANSMITTING INTERFACE

L SDAT: YU7ITF—%

T a—41l 2
Encoder Side Receiving Side
ADM485 184 Vo sV ADM485 14
1KQ L 1kQ
l /\ l
1 1
%2200 : / \ : 2200%
% 1kQ | L 1kQ %
1 1
— I I —

G

[ 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 : UY7IZXk

Request
DE

INC.
Smartceiver

Converter

Coup-
ling

REF.

si 35 I

sA 35
SA48
sA 100
sA 135
MmsB 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

MmsB 0.4

si 35 Series

7oVYVa—=b/"220M9—-Y
M 45K  FEATURES

© 5 ¢ 35mm/ FEFRIERE ¢ 8mm

O =49fEEE : 23Dbit

© 707 /7 2IVERIER ONE-chip IC DA
0 5E/O0-X KNI -7 E2EIRFEEE

O BEATVIZ7T0081 FALEDT -2 & EEAHFHE
O EEtEYIBETRE

© EEFOEIRBMIFICSH5bitiEE % {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

B S FZE] OUTLINE

DF13A-5P-1.25DS (20)

(EOtBH) ~F& mm Unit: mm
%75 1Pinfdl (HIROSE ELECTRIC)
Connector 1Pin
oy
| I gl e m:[:\‘% a\
= A
j]_l_ 3.5
40Max
90°
M3X3
,,,,, J( o NRANRfFEEDHRC
(7R3%%)
E“—J 5 T SIASE mgxzsonzs’:)?kﬁ(ﬂ*@
L I I Encoder mounting surface set sgrew
-I |' (cup point)
U:;Ll 25 AP0S4
— & 20Max
= W 777 O W,
2Ll S o e % 7
i:%:l T i:%:i - A\ g —%/\ 1 R —
I | 1k wzzzp) RITIEL
g (20) #iE : +FRFE/NFIM3 éo
TN EERER o 7
‘ (¢46) {  Recommendation : S 4 .
e pl I\ MS3 cross recessed head FE ey HRE—FE~TE
EESHAE +0.5mm screw with captive washer. Ll Recommended Dimensions on motor shaft
Unless otherwise specified (Not attached) Shaft details
tolerance is +0.5mm

B #23X Model No.

31

FEX DR IR 2 HEEL £E W,
OfFRIE#R I T &0,

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

TS5711N40



B 4% SPECIFICATIONS

ESRMEHE  Electrical Spec.

HeHEYHE4E  Mechanical Spec.

SRRE _ EE LY (at 20C) s
Resolution 23bit Starting Torque (at 20°C) 5.9x10°% N -m Max
T ERS f2Ea— K tatERE e
Output Code Pure Binary Code Moment of Inertia 1x107%kg-m* TYP.
EBREE RAFEFOEGR P
Supply Voltage DC+5V=5% Maximum Allowable Rotation 6,000min~" (rpm)
HEER _ 150mA Max. (FEETEEF) =|=?§_77'r'61 0.05mm TIR Max
Consumption Current (No load) Radial Play
HAREE = e . ) ANHHFEMLBERL 5
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 EyfEREHE
~ i -10 ~ °
Serial Data Transfer Cycle 35usec ~ 63psec Operating Temp. Range +85°C
F—ga-F ~N—ZIS> K NRZ PR -
-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 AmE& 2H 3way, 2H each
EE 1,960m/s?(200G), 11msec,
Shock 65 M&3E  6way, times each
BEE
Mass 0.06kg Max

B jE&3% CONNECTION TABLE

fEAI% 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 x/ZERKAFT71—R

RECEIVING AND TRANSMITTING INTERFACE

L SDAT: YU7ITF—%

T a—41l 2
Encoder Side Receiving Side
ADM485 184 5V 1 15V ADM485 14
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

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

Serial Data
SRQ : UY7IZXk

Request
DE

INC.
Smartceiver

Converter

Coup-
ling

REF.

si 35 I

sA 35
SA48
sA 100
sA 135
MmsB 0.8

mse 0.4

32



INC.
Smartceiver

Converter

Coup-
ling

REF.

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

MmsB 0.4

33

sA 35 Series
ZIoIVYUa—=pb/"IWFI—=

W 45& FEATURES

© 5% ¢ 35mm/ FFRIERE ¢ 6mm
O UL TF—AEERR

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

#EHTB3EI7TVYYa—-bI>a—4
O BT MikaE
O FEETHHENYy T U SLUAREI
0T —42% 1Ny 77 v T LET,
O ERAYYT7IVEESSE
BRUBEATOET,

FoHUT

Outside Diameter: ¢ 35mm / Motor Shaft Diameter
Serial data communication type

IC (Smartceiver) AU5688N1 (Bl5%) #*

1 ¢ 6mm

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): AU5688N1 (sold separately) is available.

W S OUTLINE

2Xp3 FE 7
Equally Spaced
R14.5
/\ﬂ/\{f.ﬂi&)ﬁ-b((ﬁﬁ%)
M3x3 (A f/E)

Hexagon socket set

screws (attached 2pieces) \v

Too— QWW

Encoder mounting surface
5 3.3=2 3
cjo ?'c\
© ©
o RS

)

15~20

0

0012~ ~0.008

) (¢6.5)

300+5°

L=

41 Max

0
02

e ZLLY

N
N
0.004

8

C0.2 S

-
*777AIZZ,

10.2
25.7

SLLI777/7)

$6.2
BB~

(1.6)

NB.4)1 > O—3kiF

— Joint recess
ﬂl#ﬁﬂ] $6.3
Shaft details

¢35

¥/
T SRR

Recommended
Dimensions on Motor shaft

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

23

'14‘

<% mm Uni

15+

BT
Electronicparts

t: mm

B 2. Model No.

FEX D3R % #HEE
ORI IE CHH ZE 0,

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

TS5643N110

CEEW,




B 4% SPECIFICATIONS

INC.
EXMHEHE  Electrical Spec. #HiA14E  Mechanical Spec.
83 7TV a—MES | 11bit(1 @), 13bit (8,192 E#) &5 24bit EE LY (at 25TC) 5.9x10"3N-m Max m
& 2 | Absolute Signal 11bit/turn and 13bit/8,192 turns (total 24bit) Starting Torque (at 25°C) (60gf-cm)
w5 | AXTUAZBIMER | 2,048C/T, 2 HHA, 1C/T, Z ABiEH tRitAE 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 W2gEI—F RAHFEEEGH -
6,000
Output Code Pure Binary Code Maximum Allowable Rotation min~" (rpm) Converter
TR FEHE
EREE DC+5V=5% Radial Play 0.05mm TIR Max Coup-
Supply Voltage AHBMOHEAER L P ling
150mA Max & & EN{ERF Mounting Tolerances Axial End Play 0.2mm Max
HEBER Normal opration wmEh 0.1° Max REF.
Consumption Current 100pA Max : /Ny 7 ) ER B _ Shaft Inclination i
Battery Operation BEREHEE 210 ~ +85°C
= =% Operating Temp. Range
SAURIAIN ||
. ; VY —2ER 20mA Max (R4 B E S
HARE Line Driver | g\ rce Current i R -20 ~ +90°C
Output Form 26031 MY | o smn oomAMax  —oode TomP: Range
26631 or Sink Cur/:'ent REHE BRI
compatible Protective Structure Not Enclosed
BRAHFAEOEGLH - 5~ 500Hz, 218 Total amplitude 1.5mm
6,000 1 ! R
Maximum Allowable Rotation min~" (rpm) \*fli’ation 50 ~ 2,000Hz, 98m/s? (10G)
2 7IVERE AR 84 3 Am& 2H 3way, 2H each
Serial Data Transfer Cycle Hs EE 1,960m/s? (200G) 11msec,
F_za-F AfRv o F - AR fhock 6 5mE%&3E 6way, Stlr?es eac:
= —_ =3 A}
Data Code Manchester code BE 0.3kg Max ("J_' TIVEEHW)
Mass Without Cable s135
OS5HF /3y 7Y (VB) #E2E& [REY F 7 LEHERGV)
OAI I—43, BERAK. ANEMEM.OEEZEI LD EICKY,
E2EMbItT TV a— b F—SFENEhET, 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
£ 5 ‘ #® A ‘ B &
SIGNAL FUNCTION COLOR -
P - B 3Ef55]  SYSTEM CONNECTION 52 100
SYTNF—4 BRN
- Serial Data %/% \r777777777777777777777777777777777777777777777777777777777777777777777777777
™ BRNALK | AU5688N1 . sa135
A ST & ! Clock 5 51 Frame Recept_ig_rl‘ completed
2L PVES| LU ; 6llclk  EOS [—7L—LBRESETEHN |
A Incremental Ach /R ! 57 IA1 25 Carrier Sensing Signal | msB 0.8
BLU/BLK | CRS 45 FHUTECZES |
- Py | EOP Parallel Signal Renewed |
B 127U A L HIES GRN ! 50 INSUWHEAEHES T Mse 0.4
— B # G 8 | CRC CRCIS—HA !
B Incremental Bch GRN/BLK i HAHHEEA S 13| — CRC Error i
% ! Chip-select input 3 cs A TL—L BFTL—L
z 1291 % ’;E'S'JIIE% YEL U HAF— A D [ JSEL1 Do pul H |
z | Data select input ' : |
z Incremental Zch H/ & | P SEL2 (s8)D1 45 o |0t : !
YEL/BLK | ) 63 D2 [44 SmEi| =g !
P : E-FIBASH A0 D Sul| 25 !
Vee DC + 5V ' Mode selact i t[ 1 3 143 o5 =@
RED | ode select inpu Al D4 [22 28 Eg |
e | D so 27
GND ov WHT/BLK | +5V% Dg %' oi| |8 Lo
Ny Ty =] i 62 | o2 |
VB ! D7 [39 B & : !
Battery "‘;’T TS5643N110 ; 26 E)S(T D8 |37 ow| L
GND ov BLK SUTMES [Serial | 26LS324B4 & Do (84 IR E- S
Uty k R ZRX ignal; AT D10 g? 20 =% % L |
RST Reset GRY xB/R% i % D11 30 D11 gg :)_1 S i
F—ZGFLK ®/ 8 7 FRX L D12 ER- -
CASEGND | “Gace Ground GRY/BLK  [BRN/BLK ! ot D13 ig—ﬁ o7l |©7
DEyAS S—LF S=LF 1 Vss Di4r5; s i L |
Shield Shield Shield ; 36 (MSBID15 FUZLFRUR |
! 38 Frame Address |
! 46 !
‘ = tam |
! Voo |95 Vee+5V !
| Ve 3
— ~ ~ g e ‘
WF—alhaa1 I T (ERER)
DATA OUTPUT SEQUENCE
(Example of right figure interconnection) B EAHEEE ()
CIRCUIT AT OUTPUT STAGE (EXAMPLE)
BTV —L BEI-L FiETL-L — o = . ) )
st Half 2nd Half 1st Half ® 51> KNS A4 /3 KA Line Driver Output
Frame Frame Frame
DATA TS5643 YA RMNT S~ —T L
EOP _Tl M M 26C31 18 Twisted Pair  [261.532 1824
26C31 or compatible Shield Cable. (261532 or compatible
D15 1 1 W
Frame Address (F7L—LTRLX) _I:E ( ) PO
>AVAVAV
\/ AU5688N1
Encoder ‘ AEIBEES0MIL T Smartceiver

KERT—TIVid, A E—4 2 2MEEOREE CHIBO L, FRALT S,

% 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
mse 0.8

msB 0.4

35

sA 35 Series
ZIoIVYUa—=pb/"IWFI—=

W 45& FEATURES

© 5 ¢ 35mm/ FEFRIERE ¢ 6mm

® N7 TVY)a—-MEEHAD

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

O NAHEIYTIVF—2EEHK (NR2)

© BEC2Mi%EE

O BEEETHIIMIN Yy TUBLVREIAL T YT
SREgET— 2Ny 97y T LET,

O ERHYUTIEESE
MUmEATWHWET,

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

IC (Smartceiver) AU5561N1 (B15%) #*

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.

W SR OUTLINE

R14.5

NANFTIESHRL (KIEHFE)
M3x3 (24 f1/8)

Hexagon socket set
screws (attached 2pieces)

2XM3 P=0.5

$6.31 > O—xklf

2802

(LRI R DR
PCD¢29%")
Recommended screw
hole on mounting side

ﬁﬁ;.{.ig‘(‘ﬁ%/]\*‘jl\ﬂé.@
- NRESER

7% Dimensions on Motor shaft

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

Cross recessed machine screw M2.6, ¥y
A plain and Spring washer is used. ==4il/

<

~H& mm  Unit: mm

(30)

BT
Electronic parts

¢ 35205

Joint recess I O-4RHE i
(3.4) 20 Encoder mounting surface Recommended screw :
N > 7
(1.6) \ 10.2 o3
{ (/[ rrz2770r ézg -
® 959 o | |2 N
2 ool |+ |o s
< ) r¥zz7—— S 15~20 g
R S Y
© ©
ol T§gE ® - oEER
BhEER Recommended

:
J%

W3 EEAE Y
+FARfFE N2 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#5) 16bit (% EEx) &5t 33bit 8 vy (at 20°C) 5.9x10"3N-m Max m
Resolution 17bit/turn and 16bit multiturns Total 33bit Starting Torque (at 20°C) (60gf-cm)
HHO— R s2iEa—F 1B iERER ) 1x10-5kg-m? Typ Smartceiver
Output Code Pure Binary Code Moment of Inertia
BREE RAHFEEERH _—
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 Y 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:: s mp e
Maximum Allowable Rotation ’ P RAFR EH -20 ~ +90°C
Storage Temp. Range
35us ~ 63us = =
F) - UIIZXMEEESS. RS BRI
Sy TILERES . L%bi&iié%fégq—t Protective Structure — é;l&om; I_T_n::llcasedrt e
: -2 . SR, = ~ 58Hz, £1F1g Total amplitude 1.5mm
Serial Data Transfer Cycle (Note) Including time for a request. ?&ﬁ ) 58 ~ 2,000Hz, 98m/s2 (10G)
;'l?,&;gf/pendsst orrt1 tShte IDtCodes‘. ) Vibration 35ME& 2H 3way, 2H each
— . — 'I sef: art-top transmission. fiip4 1,960m/s2 (200G) 11msec,
F—%3-F ~N=2/\> K NRZ (R751E) Shock 64E&3E 6way, 3times each
Data Code Base Band NRZ (Bi-direction) BB =T haEEw)
0.06kg Max .
Mass Without Cable s135
O S F(H/Ny 1) (VB) H#2R& [REF 7 LE ER6V]
®Recommended external battery (VB): TOSHIBA lithium battery, ER6V.
SA 35
SA 48
sA 100
B i=f%3x CONNECTION TABLE sA 135
U—F# Lead Wire ‘ #% BE Function ‘ fi =z Remark msB 0.8
b RED Vee 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
— SUTITF—2ES Serial Data
%2 BLUE/BLACK SD
I3 GRAY CASE GND —

F1 Ny TFUBRIE, FEE-FTI -4 28T 58ICLETT,

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

=7
Cable

2=

Receiving Side

ADM485 or compatible

5V

1kQ

5V

1kQ

ADM485
ADM485 or compatible

20Q

JAN

220Q %

5

3z
ikg

B0 % A R 51

1kQ %

L SDAT: JU7LF—%

Serial Data

SRQ: J7IXk

An example of circuit structure

MRS — TG, A PE—4 2 REHEORE E CRIBO L. FALTIEEL,
% 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®
ZIoIVYUa—=pb/"IWFI—=

W 45& FEATURES

© 5 ¢ 35mm/ FEFRIERE ¢ 8mm

©® 23bit / 1 [El#E. 16bit / ZEER

® 77TV a—-MEEHAD

® 707 /7T 2IVEIKRES ONE-chip IC DA
O SE/7O0—-XRNIL—7E9ENEDER

O BEHAEVIZ700/N1 P EDT — 2% EXAKTHE
O BEtHIBEHTEE

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

M 52 OUTLINE

<& mm Unit: mm

DF13A-7P-1.25H(21)

%72 1Pinfil )
Connector 1Pin_ 2= |
.... (HIROSE ELECTRIC) | R2o
| _
i B ol & Y
| e - -
| A
l 35
EF &R
Electronic parts 90°
T
i ARANRFFEEDHL
I T a—2WAE (7R35)
I_ J Encoder mounting surface M3x3 23/ (FHH)
_l::l_ 25 2-M3 P=0.5 2 M3X3
= Hexagon socket
set screw
777 (cup point)
= [ | Jr o ) (Attached 2pieces)
® I | © 5
] L#}L T3 [#’:4 ~ Zz .
ol ﬁ( 7
0 20) 3 - PR NRIM3 ©
sl | ™ ($46) | T RES(EA S HE22E— 28
Recommendation : BhEFHX Recommended
M3 cross recessed head Shaft details on motor shaft

screw with captive washer.
(Not attached)

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

B #3zX Model No.

EEX ORISR ZEMIEES £,
ORI IF CHHR 280,

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

TS5702N40



B 4% SPECIFICATIONS

EXMIHEHE  Electrical Spec. R4  Mechanical Spec.
DERE 23bit (1[E1%5) 16bit (% [HE) &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 1BiERER 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 HETTE 0.05mm TIR Max
HEER Normal Operation Radial Play
Consumption Current 65 A TYP. /Ny 5 1) BRENES ANHHFEMERL 5 01 M
Battery Operation Mounting Tolerance Axial End Play -1mm Max
HAREE TN ) . WEh R
Output Form 74~ K7 4/V(RS-485)  Line Driver Shaft Inclination 0.1° Max
RAHFEDOEL - By R & N
- -10 ~ +85°C
Maximum Allowable Rotation 6,000min~" (rpm) Operating Temp. Range +
2 7 IVERR A A RIFREE o .
Serial Data Transfer Cycle 35psec ~ 63usec Storage Temp. Range 20 ~ +90°C
F—423a—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
fiipd 1,960m/s2(200G), 11msec,
Shock 64 M&3E  6way, 3times each
g2E
Mass 0.06kg Max
B jEfE35  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 e
M 3%/ S{EEER A2 7 T—A 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: JT7ITF—%
O—l % 220Q : / \ : 220Q % |—C Serial Data
oJ 1kQ | 1kQ |—o
| | SRQ : UJIXk
: = ! ! = Request
| DE DE

B R Bl

An example of circuit stru

cture

INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35

sA 35 I
SA48

sA 100

sA 135
MmsB 0.8

mse 0.4
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w.  mmSA 35 Series
El 75VU31—k JLFI—Y

Smartcei
martceiver . ﬁﬁ FEATURES

Comerter @ MRz 35mm . AFEBIBHE O 8mm
Coup- ® 25bit / 1 El%. 16bit / $EE
"t @ IFIUYa—MEEES
REF. © aONnz rMEOEE
— AEERRICT7 « — NNy 7 ARZHFEAL. 5VV/ 1 AHEER
O EME - REREEH  105°CaER
WHHEER M (~85C) ICLEA, IRILVVE E S5 E TER T AE
© EHI i
LHAERRICHEN, SHETRE AR ICER

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

$135 Operating/storage temperature range: Up to 105°C
Usable in higher temperature compared to conventional models (~ 85C)
sA 35
Energy saving
SA 48 Power consumption is drastically reduced compared to conventional models
DA [V
100 WSHER  OUTLINE
<& mm Unit: mm
sA 135
mss 0.8 0.2
— EFEH& -
MsB 0.4 | Electronic parts \ ~
ey 3372 1Pinfil T
I Connector 1Pin
S B¢
N =
L =,
mESF |

DF13A-7P-1.25H(21) S6MAX
(EOtEE) <—J

(HIROSE ELECTRIC)

$8°0.05

M4
(¢6.7)

$15

o b _ 1
A= T [ =

FESHE - g 1
ABAA KL b

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

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

B #3zX Model No.

EEX ORISR ZEMIEES £,
ORI IF CHHR 280,

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

TS5722N10
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B 4% SPECIFICATIONS

EXMIHEHE  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)
HAHT—F M2EI—K {RiRER 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 ANHHFEMERL 5 0.1mm Max
Battery Operation Mounting Tolerance Axial End Play ' a
HAREE = o= e . WEh R
Output Form 42 KF4/% Line Driver Shaft Inclination 0.1° Max
BANEEER o1 By il R 10 ~ +105°C
Maximum Allowable Rotation 8,500min~" (rpm) Operating Temp. Range
2T IVERRERA RIFREE .
~ -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
g2E
Mass 0.06kg Max
B jEfE35  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 e
M 3%/ S{EEER A2 7 T—A 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 : UJIXk
: = ! ! = Request
| DE DE

B 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
MmsB 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 45& FEATURES

O 55 ¢ 46mm/ HHFRIEHE ¢ 8mm

® N7 TVY)a—-MEEHAD

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

O NAHEIYTIVTF—2EEHK (NR2)

© BEC2Mi%EE

O EERTHMINYTFUBLIUVREIL T YT
SREGT -2y 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 X OUTLINE

BT HE

Electronic parts

500%%0

LA

M3 ERfF ARV

3
=
3
RANfTEHRU (KIFA5%) ¥
M3X3 (247/&)
Hexagon socket : ST A TR
set sc?rew (Attached 2pieces) | (27) HERT - SRR 1L

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

<& mm Unit: mm

HQO
° o)
S b
I a—-4BftE
2XM3 Encoder mounting surface

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

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

B #23X Model No.

FEX DR EHREEIEEL LSV,
OFFFMEARIE TR 280,

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

TS5667N420



B 4% SPECIFICATIONS

EXMLHE  Electrical Spec. #eEYH4E  Mechanical Spec.
REE 17bit (1 [E1%5) 16bit (% E%) A5 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 M2EI—F tRitAES . 6.5x10"%kg-m2 Typ
Output Code Pure Binary Code Moment of Inertia
BREE RAHFAOER -
6,000
Supply Voltage DC+5V5% Maximum Allowable Rotation min~" (rpm)
B60mA R FEHE 0.05mm TIR Max
HEER (Typ) Normal Operation Radial Play
Consumption Current 100pA /Ny 7 1) BRERF ANHBDOHFEMBER L L] 0.1mm Max
(Typ) Battery Operation Mounting Tolerances Axial End Play '
HARE = o= e . ) WmEh R
Output Form 74> K7 1/5 (RS-486) Line Driver Shaft Inclination 0.1° Max
RAHFEOER . By & .
6,000 1 . -10 ~ +85°C
Maximum Allowable Rotation min~" (rom) Operating Temp. Range
35ps ~ 63yis RAFR R R -20 ~ +90°C
) - U IZXMNEEEED, Storage Temp. Range
S U T IVERER el é%fgé « B RS
. © 2 . S EEAT P i
Serial Data Transfer Cycle (Note) Including time for a request. rotective Structure No—t Enclosed .
Time depends on the ID Codes. IREY 5~ 58Hz, £1kiF Total ampgtude 1.5mm
2.5Mbit/sec Start-Stop transmission. Vibration 58 ~ 2,000Hz, 98m/s? (10G)
= 0 : . 3 A& 2H 3way, 2H each
F—43a—F AN—2Z/\> N NRZ (WFAmE) = >
Data Code Base Band NRZ (Bi-direction) s 1,960m/s? (200G) 11msec,
Shock 64ME&3E  6way, 3times each
g2E (r—7NnEghkWV)
Mass 0.08kg Max Without Cable

ST /Ny 7V (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& £ 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 5 JUTINT—2ER Serial Data
3 GRAY CASE GND —_—

F1 Ny TFUEBRIE. EFEE-NTI -4 28T 558ICLETT,
Note 1 : Battery Power is necessary during Power Outage.

W x/ ZEEKA 27—

I a-4%1|
Encoder Side

ZIEA
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— T, A DE—F O ZFMEOREE CRIEOLE, FAL T AT,
% Verify the effects of properties such as impedance characteristics of a transmission cable before usage

1kQ %

RECEIVING AND TRANSMITTING INTERFACE

L SDAT: > U7ILT—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
MmsB 0.8

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

Smartceiver

W 45& FEATURES

Converer @ 54 ¢ 48mm/ FFBIEHE ¢ 8mm
Coup- ® 23bit / 1 E#5. 16bit / ZEEs
e @ T7NTIVYa—MEEESH
REF. ® 707 /7T 2IVEIKRES ONE-chip IC DA
— 0 EE/O-X NI —TEHEIRERR
O BEHAEVIZ700/N1 P EDT — 2% EXAKTHE
O BEtHIBEHTEE
O EEEhOEEBRREFICS Sbit F5E & MRE

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)

$135 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 5423 OUTLINE
sA 100
I <% mm Unit: mm
sA 135
MmsB 0.8
MmsB 0.4

24

EE = 1) N
© 23.5 ‘(2;
NP S| wEILI-SAFEBRMGRY ©
= | M3SARFEARI L A
Recommend: = NS | ©0
N M3-Hexagon socket g <
AREANF DL (IFH5%) ~1I head capgscrew ST
M3X3 24118 (E4R) (27) =} o5
X 21
g/zl:?ev? (r:;%éaggir;“s)ocket set ($46) - 2XM3
(Attached 2pieces) R
EEE R UHF DIV 70.9Nm Shaft details

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

B #3zX Model No.

FEX DR EHR EEIEEL £EV,
OFFITHR(E THER 23 L,

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

TS5700N8420
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B 4% SPECIFICATIONS

EXMIHEHE  Electrical Spec. R4  Mechanical Spec.
PREE 23pit (1E1%) 16bit (% E#5) &5 39bit £ vy (at 207C) 9.8x10°*N-m =
Resolution 23bit/turn and 16bit multiturns Total 39bit Starting Torque (at 20°C) (100gf-cm)
HAI—F 2~ fRiRESR P
Output Code Pure Binary Code Moment of Inertia 6.5x107% kg-m* TYP.
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 BhfkRF ANHDOHFEMBEX L B 0.4mm M
Battery Operation Mounting Tolerances Axial End Play : ax
HARRE - o= e . ) Eh
4> K747\ (RS-485 Line Driver o
Output Form ( ) Shaft Inclination 0.1° Max
RAHFEOEL -1 EyEim S o
Maximum Allowable Rotation 6,000min~" (rpm) Operating Temp. Range -10 ~ +85°C
2 7IVERR A A RIFREEH
Serial Data Transfer Cycle 35usec ~ 63usec Storage Temp. Range -20 ~ +90°C
F=ga= ¥ ~N—2Z/\> 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[M#%& 2H 3way, 2H each
i 1,960m/s? (200G) 11msec,
Shock 65ME&3E 6way, 3times each
HE
Ve 0.3kg Max
B jE#535  CONNECTION TABLE
U—Nige -1 e
Lead Wire Color | Function REINETS
b FER
RED Vee Power
=2
BLACK GND
x*/2
BROWN/BLACK GND
*® VB &Ny TFUER
BROWN External battery
i
SD . =
BLUE JUTNTF—2ES
FH/82 — Serial data signal
BLUE/BLACK sb
m
GRAY CASE GND —_—
=LK
SHIELD NC
W %/ SEEERA2T T—A RECEIVING AND TRANSMITTING INTERFACE
I a—41 Z1EMA
Encoder Side Receiving Side
ADM485 184 5V 15V ADM485 484
ADMA485 or compatible : : ADM485 or compatible
1kQ  1kQ
1 /\ 1
_ : : L SDAT: JUT7ITF—%
o—l 220Q , , 220Q |_C Serial Data
oJ 1kQ | | 1kQ |—o
| | SRQ : UZ7IXbk
j — ! 1 — Request
| DE DE

B R Bl

An example of circuit structure

MOBEMRIE. MRAETHEHVEDE 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
MmsB 0.8

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

Smartcei
martceiver . ﬁﬁ FEATURES

ComErer @ B b 48mm/ FEFRIEHE ¢ 8mm
Coup- ® 25bit / 1 El&. 16bit / ZEE
e @ INFITVYai—MMEEHA
REF. O ONX M MEOEE
— AEEERICT7 1 — NNy 7R EHEAL,. BV 1 X2 ER
O EME - REREEH  105°CaER
WHHEER M (~85C) ICLEA, IRILVVE E S5 E TER T AE
O Bt
LHRERMICHEN, 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

Sl . o,
35 Operating/storage temperature range: Up to 105C
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 SHEE OUTLINE
sA 135
msg 0.8 L=500MIN. Hi\
msB 0.4 :
e 4
[ee)
4 =l fe
i Q;
4
35
| g
-] | ) go
—E'IE' | L 235 ~
© AR T 2 O — SARFImAT R 5
P o M37SARF &KL b <
- — /'\RA%Cﬁmmend: . 7 = ©
-Hexagon socket [ S —
:‘;_QE;F’_T / head capgscrew i Q\, s
RET DI (CFH5E) @7) S 25
M3x3 241} E (FEHH) ‘W 2xM3
gltl:?r’gve Fciéagg%s)ocket set MR
(Attached 2pieces) Shaft details
IBESAZE £0.5mm  Unless otherwise specified tolerance is =0.5mm

B #3zX Model No.

FEX DR EHR EEIEEL £EV,
OFFITHR(E THER 23 L,

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

TS5720N8410
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B 4% SPECIFICATIONS

EXMIHEHE  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)
HAHha—-F Fi2EI-F 1EPERESER 6
. 1 kg-m2 TYP.
Output Code Pure Binary Code Moment of Inertia 65x107%kg-m
BREE RAHFAOEERR -
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 ANHHFEMER L 5 0.1mm Max
Battery Operation Mounting Tolerance Axial End Play ' a
HAREE = o= e . WEh o
Output Form 42 KF4/% Line Driver Shaft Inclination 01° Max
BANEEER o1 i R 10 ~ +105°C
Maximum Allowable Rotation 8,500min~" (rpm) Operating Temp. Range
2 7 IVERR A A RIFREEH o
~ -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
g2E
Mass 0.3kg Max
B jE#535  CONNECTION TABLE
U—Nige -1 e
Lead Wire Color | Function REINETS
b FER
RED Vee Power
=
BLACK GND
x*/2
BROWN/BLACK GND
*® VB &Ny TFUER
BROWN External battery
i
SD . =
BLUE JUTILTF—4ES
5/82 — 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 15V ADM485 484
ADMA485 or compatible : : ADM485 or compatible
1kQ y 1kQ
1 /\ 1
— : : L SDAT: JUT7IT—%&
o—l 220Q | , 2200 |_C Serial Data
oJ 1kQ | | 1kQ |—o
| | SRQ : UZ7IXbk
: — 1 1 — Request
| DE DE

B R Bl

An example of circuit structure

SOBEEHRIE. BIRAE THEVEDbE 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
MmsB 0.8

mse 0.4
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INC.
Smartceiver

Converter

Coup-
ling

REF.

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

msB 0.4
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sA 100 Series
ZIoIVYUa—=pb/"IWFI—=

W 45& FEATURES

O 57 ¢ 100mm/ FHFRIEE ¢ 30mm

® N7 TVY)a—-MEEHAD

® 17bit/1 E#5. 16bit/ ZEE (3,000min~ ' Max)

O NAHEIYTIVF—2EEHK (NR2)

©® HCEWi¥EE

O FEBTHHINYy T USLUVAEIT U T
SREGT -2y 97y T LET,

O ERAUTIEEZ{EIC (Smartceiver) AU5S561N1 (BlI5E) %

RUEZTVET,

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)

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.

W 542 OUTLINE

i
8| TislsEs 6
S 1
277 .4
45
2xM5
EhEE M

Shaft details

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

30 <& mm Unit: mm
2XP6.3R N 20
51 oblong hole
2 8 i
I A
| *F 00
m |
i P CRES 9
S|« ‘ < /
gttty 4
! L3 8
| ? [® | @
= Al
0.35
! 11
L=500Min. ~ [
Ira-AWftE

Encoder mounting surface

® 305

T — SRR

Recommended Dimensions on Motor shaft

B 2  Model No.

FEX DR IR ZEEES 28V,
ORI IE CHH ZE 0,

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

TS5667N253



B 4% SPECIFICATIONS

EXMLHE  Electrical Spec. #MEYH4E  Mechanical Spec.
ERE 17bit (1 [E1%5) 16bit (% [EEE) &5 33bit BE ML 80x10-3N-m Max
Resolution 17bit/turn and 16bit multiturns Total 33bit Starting Torque (820gf-cm)
HAHI-F M2EI—F tRitAE ) 150x10-6kg-m? Typ
Output Code Pure Binary Code Moment of Inertia
EBREE RAFEOEGH -
3,000
Supply Voltage DC+5V5% Maximum Allowable Rotation min~" (rpm)
. 70mA EFE FELE 0.05mm TIR Max
HEER (Typ) Normal Operation Radial Play
Consumption Current 100pA /3y T U BRE)RE ANBOFEMBER L B 0.1mm Max
(Typ) Battery Operation Mounting Tolerances Axial End Play ’
HAREE N . ) WmEh R
Output Form 1> K54\ (RS-485) Line Driver Shaft Inclination 0.1° Max
RAFEEEL Lo By E N
3,000 1 . -10 ~ +85°C
Maximum Allowable Rotation min~" (rpm) Operating Temp. Range
35ps ~ 63pis AR R RE -20 ~ +90°C
) - U IR MNEEEED, Storage Temp. Range
S U T IVERES "DicLVRIRED, RS
. - 2.5Mbit/sec. FHHFIHAR. Protective Struct 1P40
SRR HG T (Note) Including time for a request. rotective structure _ -
Time depends on the ID Codes. IRE) 5~ 58Hz, £1kig Total ampzlltude 1.5mm
2.5Mbit/sec Start-Stop transmission. Vibration 58 ~ 200Hz, 49m/s? (5G)
= S : . 3 A@E& 2H 3way, 2H each
7oAk /5. I NRZ () wR 1,960m/s2(200G) 11msec
Data Code Base Band NRZ (Bi-direction) ’ o
Shock 64 ME&3E  6way, 3times each
2E (F—7TNETkEV)
Mass 1.2kg Max Without Cable

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

B jE&3% CONNECTION TABLE

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

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

x® 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 —_—

F1 Ny TFUBRIE. EFEE-NTI -4 28T 558ICLETT,
Note 1 : Battery Power is necessary during Power Outage.

W x/ZERKA 27—

I a—41l
Encoder Side

x*r—Jw
Cable

ZIEA
Receiving Side

ADM485 14
ADM485 or compatible

5V 5V

1kQ 1kQ

ADM485 184
ADM485 or compatible

5

IANE

DE

% 2
B B #E R B

An example of circuit structure

MEERT—TIVE, A D E—5F 2 ZFHEOREE THBOLE. EHLT S,
% Verify the effects of properties such as impedance characteristics of a transmission cable before usage

1kQ %

RECEIVING AND TRANSMITTING INTERFACE

L SDAT: YUT7ITF—%

Serial Data

SRQ:Y7IZb
Request

DE

INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35

sA 35
SA48

sA 100 I
sA 135
MmsB 0.8

msB 0.4

48



sA 135 Series

INC.
T-Format®
“‘ — — ~ -
El 75VUa—F INFI—v
Smartceiver
M 455 FEATURES
COMEET @ S ¢ 135mm/ ABFEIEHE ¢ 65mm
Coup- ®© 7TV ai—-MEEBEA
ling ® 17bit/1 El#. 16bit/ %[EE (1,500min "' Max)
REF. O WHEI U TIVTF—2EEHR (NRZ)
© BECE2MiEEE
O FEBTHIMINYy T UBLUVAEITHT
0T —2%1\v 77 v TLET,
® 58U T7IESZEIC (Smartceiver) AUS561N1 (Bll58) #
BRYBHZTWHET,
Outside Diameter: ¢ 135mm / Motor Shaft Diameter : ¢ 65mm
Full Absolute Signal Output
17bit/Turn,16bit Turns (At 1,500min -~ ' Max)
Bi-directional serial data communication method (NRZ)
si35 . . .
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 M 442X OUTLINE
Iﬂ 59 <H% mm Unit: mm
msB 0.8 13 230 2x¢6.3EN
_ 1 111 20 Oblong hole
- \ [
MmsB 0.4 B :
— ER A | AT EF
h g 2 ; Hexagon socket screw
_ - o | N M4Xx20
qos — I
Slgll IS S
L 8 =i
4 = ©| N
D
| B
W 0.35 : ;
L=500Min.
I a—2mfME
S Encoder mouting surfac.e\
5 12(25) 23] - jm'
fts) wd ic
LS sl ]
59 ~ -
BHEEMR HRE— 28
Shaft details Recommended

49

IBESAZ +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
© For special cases, please consult us.

TS5667N650



B 4% SPECIFICATIONS

HMEYHE4E  Mechanical Spec.

=N 98x10-SN-m
Starting Torque (1,000gf-cm) ax
1B MERESR _3 )
Moment of Inertia 1.21x107°kg-m* Typ
RAFEFOEH

Maximum Allowable Rotation

1,500min~" (rpm)

ESRMEHE  Electrical Spec.
S ERE 17bit (1 [El#5) 16bit (% Eléx) &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 /Xy 5 | BRERE
(Typ) Battery Operation

S BE
?prt’ﬁgorm J4 > K5 4/\ (RS-485) Line Driver
RAHFEEER 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. LR,
(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 (F5H)
Base Band NRZ (Bi-direction)

B jE&3% CONNECTION TABLE

:izjfizrslay 0.05mm TIR Max
ANBOHFEMBEX L e 0.1mm Max
Mounting Tolerances Axial End Play ’

WeEh R

Shaft Inclination 0.1° Max
EfEREHRE o
Operating Temp. Range -10~+85C

=] B
RIEFRERE 20 ~ +90°C
Storage Temp. Range
REBE
Protective Structure 1P40
) 5~ 58Hz, £ Total amplitude & 1.5mm
et 58 ~ 200Hz, 49m/s? (5G)
3 A& 2H 3way, 2H each

b 294m/s2(30G)11msec,
Shock 64ME&3E  6way, 3times each
2E (F—7TNETEV)
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& £ 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 5 JUTINT—2ER Serial Data
3 GRAY CASE GND —_—

F1 Ny TFUEBRIE. EFEE-NTI -4 28T 558ICLETT,
Note 1 : Battery Power is necessary during Power Outage.

W x/ZERKA 27—

RECEIVING AND TRANSMITTING INTERFACE

e By x*r—Jw ZIEA
Encoder Side Cable Receiving Side
ADM485 1824 Vo LS ADM485 1824
ADM485 or compatible 1KQ : : 1kQ ADM485 or compatible
L /\ L R .
! ! - SDAT: YUT7ILT—%
220Q 1 220Q Serial Data
1 1
I I
1kQ 1 1 1kQ
JRE— l I SRQ:Y7IZb
— : : — Request

DE

[ B A8 R

An example of circuit structure

DE

MEERT—TIVE, A D E—5F 2 ZFHEOREE THBOLE. EHLT S,
% Verify the effects of properties such as impedance characteristics of a transmission cable before usage

INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35

sA 35
SA48

sA 100

sA 135 I
MmsB 0.8

msB 0.4

50



w  MsB 0.8/0.4 Series
N 75VUa1—b, BR
T BS%E FEATURES

Converter @ THERIEMICBN. BESEET CHERTEE
Coup- O S9REE. SERIETE
"t @ z#EEBEMTAIETEMT IV - MELTHER

REF.
Excellent environment resistance allows usage under harsh
environment
High Resolution/High Speed Tracking
. . HEEIMELTVERA,
Pseudo absolute output is performed by detecting Z phase Gear Is not included.
M 542 OUTLINE
_ ~Fi%& mm Unit: mm
s135
SA 35 H
IR E A o
SA 48 Detection gear example 26.15 ‘f_f
7=128 M=0.4 ge02 =
sA 100 Sensor back side IGroove dgpth
SA 1 35 ()I T - —
2 10.3 23
03 =S (.
o o 3
- 2.5
msB 0.4 [ g G
188 2x¢3.5
27
ZHEE S
Z Phase
<
L AR -
— _J > —
0 @l o
A, BiEEB7/
A, B Phase
IBESAZE £0.5mm  Unless otherwise specified tolerance is =0.5mm

B #23X Model No.

FEX DRI EEIEE 720
OFFFMERRIE SRR 728 W,

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

TS569[ N5

AR 12— MEEEQOES 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 EE i .
. - 10 ~ +85°C
Resolution 24bit Max (Number of teeth 214) Operating Temp. Range
HAI—F M2EI—F REEREHER 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
HARE = e o= e ) ) 5~50Hz
Output Form 12 F51/V(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 Sﬁfck 1,000m/s2 11msec
2 7IVERX AR S, o
Serial Data Transfer Cycle 2.5Mbps(# 7> 2 > : 5Mbps) HE 0.08kg Max
F=Giml=§ ~N=Z/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 Z{EMA
Encoder Side Receiving Side
ADM485 184 5V Y ADM485 1834
ADMA485 or compatible : : ADM485 or compatible
1kQ  1kQ
1 /\ 1
N T T
O—l %2200 : / \ : 2200% |—C
o] % 1kQ | 1kQ % Lq
I I I
: — ! ! —

BB &R Bl

An example of circuit structure

—— SDAT: U7 T —%

Serial Data
SRQ : U7IXRk

Request
DE

INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35
sA 35
SA48
sA 100
sA 135
msB 0.8

MsB 0.4
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INC.

ABS.

Converter

Coup-

ling

REF.

53

Smartceiver (AU5688N1)
U7 IESZEMIC

AV—F o —NEEEZIILF 42— T a—-FI8bE2BEODYF 1 X
AHFEILREEAS ) IV EBENSLUIVERICEIRTEELN TEET,
7TV a—b I A—EhoREShDVITIVEE T+ —7 vy AT LY
YFINEST74—<v hBEZ{EL. 16bItD/NFLILTF—2%2HHLET,

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)

HAER ImF

Output Current/Terminal +24mA Max

FE B %

Permissible Dissipation 100mW Max

g £ B E .

Operating Temperature -20 ~ +85°C
8

2 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 & F %
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 Vbbp
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
\ 1001
\“Bﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ33
49 32
— —
— — ~
— — S
= = s
= =:|; 5 0.125 %
= =HE = || PO o
— — A 10°
= Arwz = ° 0500
—] INDEX —] 1
c— —
64 L 17
Il
1[J00E \TJUIJUIJUUU 1 RS
|05 0.188%
W 24 L>—/ X TIME SEQUENCE
by TE Yk
Stop bit
25us 25us
BIETL—L4 A BEIL—L
RX — 1st Frame 2nd Frame
EOP I I
Hiz AiETIL—LT—4 BEIL—LT—4
D0~ 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 L e —
Hiz Ai¥IL—LT—5 HEIL-LT-% Hiz
DO ~D15 1st Frame (Data)><2nd Frame (Data)»
@27L—LE—F
2 Frame mode
W 70y 7 FIREE (B) WIa—4&EDA247 —X(Bl)
GLOBAL CLOCK GIRCUIT (EXAMPLE) ENCODER INTERFAGE (EXAMPLE)
1A1 1Y1 Y2 |
CLK
iy N AU5688N1 CPY
XTAL: £ 3~ 7 85 a4 bus
T Made by SEIKO EPSON Encoder A LY—IN
XTAL MA-406 8MHz Line Receiver
R1:1MQ 26LS32 i
017-1; 71:7?2 C1,C2 : 10pF (£5%) 26L.S32 or compatible

INC.

ABS.

Converter

Coup-
ling

REF.
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INC. Smartceiver (AU5561N1)
= Y UTINSSRER IC

Converter

I>aA—4h6EEINh3UTIVES (40bit~110bit,
2.5Mbit) D/SSLIVEHa L, 16bitd LU32bitCPU/N R &H B W
Coup- [IDSP/IAZAD A > 4—7 1 —XMBe% 6 ->7-TS5667, TS5668
e AOIUTIMERZEICTT.
REF. AU5561IN1IZEIVAAEBTEH % EH->THY. CPUEDEIEEH T
——  BETY, £/ .CPURERETICI O—4T7— %R AHT /-
HIZID3 (1EEGET—42+ZHEGET—4%+75—L4L) E—FD~
ZaT7EAEUEEEEBATUVED,

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 K (Vop)
Supply Voltage 5.0V£10%

H B ® @

Consumption Current 40mA Max

FRERANDEERE

Permissible Voltage Max : Vbp Min : Vss (GND)

HAOBER dmF

Output Current/Terminal +24mA Max
R B %
Permissible Dissipation +200mW Max
B & E o
Operating Ter?:perature -20 ~ +85°C
ﬁ ﬁ =] E ;
Storage Tem;::rature -65 ~ +150°C
M 542 OUTLINE
<& mm Unit: mm
‘ 23_2:04
‘ 20.010.‘
80 51
QnananannnnnIAnAnAAAONANNAAND
81 = 50 . ’%\
=. . 5 I
=54 /U
1>TyI2 E S~ 0.5
QW = \
= 1.6
100 ” = 31
UUUUUUUUY%UUUUUUUUUU quooono____— v
1 30
H 0.65 0.30=!
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B S 25 LJEEX SYSTEM CONNECTION
¢ A +sv
o16bit (32bit) CPU 56 ] *35V Do 81— ~~
(E—RZHEH) 39 | T3V D1 50—
(Mode receiver example) 51 +5V D2 58
3T+ +5v D 56—
POWER ON RESET 76 | 5y D4 —r—
82 | 15v Do [5a_
S/E MODE 8 | TEST! Do [53_ [Do~D15
TEST2 D8 |-52 USER DATA BUS
86 | TEST3 8 49 ety
87 | 1Eata D9 (5 (16bitE—RAF)
20 MHz g X1 311? 47 (16bit mode)
| Sovail § 2| SomEs D12 (52
I 83 | ABSMD D13 57
2 2 9 |spar D14 (43
10k 77 1 INRQ D15 75— ~
RD 69 RAW D16 21
+5V 78 | RQMODE D17 5
50m Max 79 | pAco D18 3¢ DO ~ D31
& BE | AWG24 80 1 ract DI9[37~ |USERDATABUS
FUNCTION ‘<—" . -5 | RQSTB D21 |36 (32bitE—KRBE)
Vee oo USER WR(ﬁ - & %RB Do2 g:» (32bit mode)
T (B2E50es] ©S) 113§ D23 =57
GND o 3, 72 CPUM D24 30
USER [AO 66 | a0 D25 35
GND o VB use [s 65| A0 D26 (20—
-~ 3.6V . 64 D27 53—
T BUS LA2 A2 28
VB —© = 73 DMODE D28 o7
2 74 D29
sD o 3 — 8 | 240 D32 23 DO ~M39
< L1 SRQ 23
— z [ 11 DRCONT D31 > ~ USER DATABUS
§D o + ﬂ— 10 | g7 M32 55 (F=27 L E-KE540bit)
”i g GND mgi 50 (Manual mode 40bit)
SN75176 > gmg M35 13
25 | GND M36 7
31 GND M37 16
50 | GND M38 5
@73FDMODEA LI 5L, 25| GND Ny [B2_ B Interrupt output
S L A 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. 931 GND RXBUSY
GND AU5561N1
==
W ‘JL;E CONNECTION TABLE Ylnput O :Output P : Power Supply
Hge . Hae ’ HaE v
PIN | 1O |FUNCTION B /0 |FUNCTION #ge /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 | s HIEES
4 | X1 28v%7  System Clock 38 o D19 I 72 | CPUM Control Signal
5 (0] X2 Y8yY  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 JJIZAMES 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 | © D11 81 I | RQSTB
14 | P Voo +5V10% 48 | O D10 82 | P Voo +5V £10%
15 o] M39 | —— 49 o] D9 83 | ABSMD ##{ES  Control Signal
16 | O M38 50 | P Vss Do GND 84 | 1 | TESTH - )
17 | 0| wma7 TZaTIVEKR 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—4Hi71(40bit) 53 o D7 87 - -
20 (o] M34 Data output 54 o] 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 ! +5V+10% 60 | 1O D1 9% | - -
27 | o D29 ! 61 | 110 DO 95 - -
28 0 D28 T —4INZ(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.
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INC.

ABS.

Converter

Coup-
ling

REF.
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B 'V—K74—<yk READING FORMAT
(TS5667 N HI)

B F—4274—<vk DATA FORMAT

YT ZRNES
- . . Request Output - S -
17bit CPU(DSP) £— K¥—#FH L (T>2-47-47y7)ID03, DHE CF | F¥hA—IL71—)LE  Control Field
Reading Format (Encoder data map) in 17bit CPU/DSP Mode AH (22)
ol 7FVA \ DATA g
IO 02 D3 D4 D5 D5 D7D DO D10DI1D12D13D14D5|  Data Input (Reception) | CF | SF [DFo[DF1| | oFn [cRC |
A2|A1|AO RO e .
HEID Transmission |0 0 0 0 0 0 0 0 CF 1 AbE— T “:I\ ControlFleId
0|0}|o0 SF : A7 —B2XT4—JUK  Status Field
) LSB ¥ 4M4a—-7~4 Single Tumn Data DFO ~n: 7—=&71—JLR Data Field
0|0 |1|3a~A-L7—%  Control Data |p DFiin=7
) 17 16 15 14 13 12 11 10
D7 2 IWE—1F—%Single Tumn Data MSB
I'3801O98765432b1nooooooo
OC | 7 T (2547000 S Fi o M &74—JVK 74—y~ FIELD FORMAT
1/0lofo 0 0 00 O0OUOTU O[O OOOOTOTOO .
(1) I RO—ILT74—ILR
1/o[1/0 0 0 00O OO|0OOO0OOTOTOO ComrolFleld
1/1/0[{0 0O 0 0 O O O O |®&E7F—L Communication Alarm —| 0 p | | o | p | 5 | s | " |
0|00 |%ED Transmission |0 0 0 0 0 0 0 O I ceojeet jeeejees | ce
. B LSB ¥\ F5—>F~% Multitum Data O RN y/7:|—f~“ ID2—F TYIvH
0]0|1|3Ba=-LF=%  Control Data |pi Start bit Sync Code ID Code Delimiter
16 15 14 13 12 11 10 9 (2) ZF—HZT4—ILK
ol1lo 2 IVF4—1F—4% Multitum DataMSB (2) Status Field
bit
ot 8 7 6 5 432100000000 | o [ppofopi|pp2|[ops]eao]eat]cao0] cat]
0|1]1]|x7=4274=1F  Status Field CRC P = - T e R
AZ—hEY T A—=320—K I1a— E77—L TIIv
1/0/0]0 0 0 0000 0/0000O0O0L0O0 Start bit Infomation Code T7—L Communication Delimiter
1/0/1/0 0 0O 0OOO OO0 OOOOOTU OO . ) Encoder Alarm Alarm
1]1]0]0o 0 0 0 0 0 0 o0&EFI—4 Communication Alarm|  (8) F—5T1—)LK (DFO~DFNIHHIE)
0|00 |Transmission #fED |0 0 0 0 0 0 0 0 (3) Data Field
~ [T>3-41D (11H) Encoder ID (11H) _| | do | d1 | d2 | d3 | d4 | ds | dé | d7 |
00| 1 |3xda-I7=% Control Data
1 0001000 Z&—kE Yk 7F—%(LSB77—2N) FIyH
2 0[1]0]|27F—4%274—ILF  Status Field CRC Start bit Data (LSB First) Delimiter
o/1[1]0 0 0 000 00/000000GO0O0 (4) CRCT1—JLk
1lolo/o o o o o o 0o 0fJ]o o 0o 00O OO O (4) CRC Field
11o0l/1l0 o0 o0 o o 0o 0O 0l0O OO O OGO OO _|0|rcO|rc1|rc2|r03|rc4|r05|rc6|rc7|
1/1]0/0 0 0 0 0 0 0 0&&E7I—4 Communication Alam| 74 _piyf F—%(CRCI—FK,LSB77—2ZN) FUIvE
0| 0|0 |Transmission *{E 1D 000 O0O0TO 0GOSO Start bit Data (CRC Code, LSB First) Delimiter
. LSB >3- 7—% Single Tumn Data
0|0 |1 |3xA-7=%  Control Data [pi
17 16 15 14 13 12 11 10
22 IWE—1F—%Single Tumn Data MSB
ol1]0 o
9 8 7 6 5 4 3 2 1/0 0 0 0 0 00
D3 ol1l [T>3-41D (11H) Encoder ID (11H)|LSB ¥/ F4—>F~% Multitum Data
1000 1 00 0951514131211 10 9
o Multiturn Data IV F8—>F—%MSB
bit
8 7 6 5 4 3 2 1|0 0000000
1101 |77-L7-% Alarm Data | R7—%Z74—JUK  Status Field
11110 CRC &fE77—L4 Communication Alarm

W /OfE 52D

7 (2.5Mbpsh) (TS5667 DB)

SCHEMATIC IN 1/0 SIGNALLING (at 2.5 Mbps)

Cs
U I
WR
" I
DATA
BUS RQ DATA IB\IE'I\'/X IS\IE'IYX
(Do~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_ - 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)
CPUTE—K (16bit) Dl

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

A0~A2 0
28.6ns Min —f=- 4.5ns Min
250ns Min
[
WA ——
100ns Min ‘SOns Min
1
D0~D3 RQ DATA
REBU I IAN Y RZ
Internal Request Register x RQ DATA
‘ 250ns Min
RQ BUSY

ORXFLAH (F—2ZEH2T)
RX READ (when data reception is finished)

RXBUSY _|

INT —|
250ns Min
cs I
4.5ns Min
RD I

HET — 2N \
Received Data X abcd, efgh, ijkl,

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

B i5F & 1EE—E  TABLE OF TERMINALS/FUNCTIONS

EoaE

1/0/T ‘

® OB B #

P, Y FOZ Y Y AARAE TEEVEDE (LS,
% For details, please ask to the International Marketing Sales
Dept. of the end of book.

i F

® o OB B B

1/0/T

INC.

ABS.

Converter

Coup-
ling

REF.

Designation Description of Function Designation Description of Function
SRQ o Y7 TN =2 T, 8 X1 | 20M70vY A7 20MHz0.05% 4
Request Data output. 20MHz Clock input. 20MHz +0.05%
YT NTF—BEVIIANT —2DORFEE AL HTS X2 o 20M7Oy A X1EHAAE 5
HF. BRIIZERETIDI— NP EHINBEE—RE 20MHz Clock output. Reverse phase X1.
BENXEE—FICAS. IDI-REXHLEHBER(E LTI —EAH
SDTS | Iw/O/T | E—NICE/R5, RIEMEFIIHER. 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 T a7 IVE—REE U T AN HEERQSTBA S (5
transmission of ID code. Fixed to “H” when it is not used. ) (2931, 100us (RISBEEIRIR) (ST 3D DBIRAS,
WMBE TR NDEE(ES B EERIEH INRQ | Selectingf Eg;t'rlg matnual rlnod(:(;gr re(lqutest trligger 77
EHAT B, REREEA—T . sotjrce f:. i tl(ex ernal) or ps (Interna
DRCONT o It is used for controlling bi-directional line driver. 11 automatic oscillation.).
Output is usually “L”, and “H” during only FAAZEHES COESHLICRZET —2RERTT
transmitting. Open state when it is not used. HB. BHT—4%RDICEY A EFELTEEMET S,
< = - —RTI3.1S+CSIC & VR Ev=
BHIHBOIAR X CHB. VI TANF—IEITT | e o DSPE F s cor s ?;_)Z’%E;T;T”’
EXAL, Y27V E-NEIE NS, okt INT O | ot o ol oL s o whom s s 62
D0~D15 | I/O/T | Usually 16-bits input/output data bus line. Request ti n errlljp Zu pu S|gna.l - 15 5€ Wh 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. ! . h N
Store signal (L) of 1ps is transmitted in manual mode.
F—HINZ AL, 32bit E—R DEFE b T1 XF—MIk - N - - o
B.16btE—N T N E—F o REBB, YT | EHRBE DSPE—KAHCPU (BBEL L) ERIRT SANMRS.
s LIZCCPUE—R . HE¥(ZDSP,
D16~D31 | O/T IVE—RIZHHERETS, 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 (cgggnon » etc.)
mode. No connection for 16 bits mode. Exclusive table mode. or CPU mode or mode.
use for output in manual mode. ASICOHIEE S, LICLTWSEASICHENMELTHICT S
= N - [ EASICIRI/OENMEZEFIET D, UL ERETOYICD
—ZNZ LG fll, ¥ =27 IVE—RT . i Ay s S Z
T A Y =2 FTOARAL. 4T | BRESR WTIICSICBRBCMES B, PRLZI—R AFI DU
FHERD, See
M32~M39| O ! . . . - T{ERT3,
Upper side of data bus line. Use only in manual mode connection CS Ieu > . . " 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—RIPA—IVAF, 32bitE—RIEL. 16bitE— receiving block of ASIC operates Independently of
DMODE oo NIZHZE A DTS, 73 CS. It is used for input of address code.
Data Modg Controluln!;!nut. Inputl of “L” for 32-bit DMODE#16bitE—REE D& . C DB FELIZS HEYY
mode and input of “H” for 16-bit mode. o .
RQ MODE | IRMITZaTIVE—RELD, 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.
)7 TZXPBUSY{E S, ASICHXEF THBI_EETRTE YZaTIVE—RIVI T AMORE LOREEIMADE
ZHRES X EHIEL, RQ sTB | AHOVIIAPA-FD%EEShS, 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 || ¥EaTvEoUs TR ERET S, 79
Z{EBUSYIER . ASICHRZIER THDILETRT ., =4 RQC1 Request code is decided in manual mode according. | 80
YRSV RES. 2EHIEL, § amo -
RXBUSY o Receiving Busy signal “L” is during receiving. 13 o g;gfg_’ggg&%s%%iﬁﬁﬁkggﬁgg° DSPOR
Monitor signal shown that ASIC is during receiving. IS Ieu 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—NME, READEWRITE(S 5. & HELE—F
A4 LT INLT— VYT AMEEICHH L, SUT LT =4 RIW | DHIZLTH<, BICPUE—RNTIZREADIEE &%, 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—KDE. HHLRPEALHTHE_EERT,
- STRB I BCPUE—RNTIZWRITEEL TEAT 3. 70
227 L)Y A T, LICTAUS561N1& Y=y, #1HA v Indication for the duration of Read or Write. It is
REBIZT B, Uty MNEBRTE6usecEIEUI TAMNERIET used as WRITE signal in CPU mode.
=T EEHA, - ,,.. = - -
S C] Iro System Reset input. AU5561N1 is reset and return 2 A0 gté%ﬁgﬂﬁz%?@gomsw?h LAZERLT 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
ZDuEFHHATTHBEFE21bit, 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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INC. Digital converter

e FYUINEIRES

A ZEE217 (SRE) Multi-turn type (High accuracy)
E—

Coup-

- TA4688N200E1

KXEXT7TITVa—bI OS2 HEL. NFEAIUTIVTF—28ES
X (NRZ) CHIEShBVUTIMBT —FENTLILONAFIHERES
ICEBMULHEATEZI=Zy b, o HICNy FUEBBREHIETHZET. &
BEOZOEREEFREICLTVET,

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.

B 4% SPECIFICATIONS
H H | =T #%

Item Specificationé

0,
Power supply DC24V =*10% 0.2A Max

R TS5667N420 F7/-(3HHLHA
Sensor Model or equivalent
EEy L)
B Number of axis 1 axis
Detector | 77y U 2 — h&Hi&E 4,096[H%
Absolute detectable stroke turns
BHAEE (HEet) +0.022° (B.ERF) [HHEEEHICLB]
Accuracy (static condition) [combined sensor]
PN TR 4
Maximum Rotating Speed 6,000min™" (rpm)
R FERE 131,072+ > Y 1[EEE (17bit)
Resolution Sensor 1turn
HEX MO—7 PB29bit (CCWEERIZTF — Z3Ehn)
Detectable stroke (Data increased CCW rotation)
1 [B &5 9 #% BE 17bit
MwBEA 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 ICBUET, the encoder output is 16 bit Max.
T — 2 FEHEH
Data renewal cycle 60us TYP
E5HD BIN. #—7>#L74t7 DC24V 5~50mA
Signal output Transistor open-collector output
{ERRIRE 0~+55C 90%RHUT (ELEZ L)
Operating temperature & humidity Max (Non condensing)
gs 0.5kg (MBI %V 2 %<)
Mass (Without Connector)
$ = X Medel No.: EU9634
Ly oo U LBt (ER17500V/3.6V ) 713 HH4 5
y Lithium battery (ER17500V/3.6V TOSHIBA) or equivalent
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W SFZE] OUTLINE

98" 13.2

<% mm Unit: mm

u SEE
ﬁlg
1T e
$#%1% Name plate =1
B S}EREESHRX]  EXTERNAL CONNECTION
B&A%Y 5 (11 R) TA4688N200E 1 BAar5 (RS

Applicable connector (attached)

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

W& FIM3X0.5

AT g BEBIRY 1 XAWG22LL T
Encoder applicable wire size  Max
3 E T

TS5667N420 o equivalent

#ARS—T I

Recommended Cable

AT ——FES—ILR 3P (6:8)
Twisted totally shield 3P (6wires)
4 Z:AWG20 (0.5mm?)

Size : AWG20 )
=7 IR 20mET REBHBE —T IV EED)
Cable Length : 20m or less(Including Detector Cable)
T—JIVREDP20-30mEL DG TR 1

Applicable connector (attached)
| FCN-361J040-AU
(Et8) £/-13EY &

or equivalent

17bit/rev 2
12bit/rev

Hh
Output 2!

2% | Multiums data
Y _12bit

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

AWG18(0.75mm?2) LI LD —JIVEERT32E, Multi-turns HoJolrel
Be sure to use cable with AWG18 or more when data HHRIAETRRNL
cable length is 20-30m. 120it connect according to spec.
HIEE R TR1 Txt CN1
Control source I ax
X = ] 2 2
(DC24v) 2] 2 2
BST %3 7|A17] %‘9
ZERO A% 2 lagl | | 22
M3 T4 B2 o AlSERE]ES
(= 1 D< |+ |A14 23
M3 screw terminal Block L1 BT |+24v 1 1 2 A13] | 27
[AZjcow — T nczavt 2 Atz || 2
5 Vv 1) com — 2" || [Biglatg] | | 2=
= F.G 12 B2—T1{XER gj; [B9 A9 gj;
Power supply for I/F 5 5:?% =
EhIERS 2o || FBeras] | oy
Contacting frame ZR0| | [BalA4] | |INE
T | | [B3[A3] | [RST
+24v || [B2]A2] | | com
+24V 1| Al | J COM
/

INC.

ABS.

Smartceiver

Converter

Coup-
ling

REF.
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INC. Coupling
e AYTUYT

Smartceiver BFEFRENL Allowable displacement for attaching.
FEITESLE 0.1mm Parallel displacement : 0.1mm.
Converter AEZE 0.5deg Angle displacement : 0.5deg.
NA—=ZXhy )T : -
lcir?;p- Bellows Coupling / ~+% mm Unit: mm
REF. Model A B 30Max
3 3

MUO939N2 | ¢ 6.345°915| ¢ +0015
0

0

MU939N3 | ¢ 6.345*001%| ¢ 10+0018
0 0

¢16
A

I
B
®16
®»20Max

hUh bJLY (10kgf-cm)

Twisted torque 9.8 X 10-' N-m/deg 4XM3X5
NARIEDRL
Hexaéon socket set screw

<1%& mm Unit: mm

®27
151597

$38

Model A B
12 +0.027 7 7
MU1568N1 | ¢ oor2 ¢ 23 570 5 A aasay
T =] ABRALHRC
0.022 L1 a:ggyo\;l?oﬁe%gls;crew ‘ ;‘(;XHQ;H\SOCKEK Set serew
+0.007 %
@\ 7.
Z

17878

i

hUh LY  (34kgf-cm) : 53 \
Twisted torque 3.3N-m - kg

27.5

~H& mm Unit: mm

BANTI LAy T T
Diaphragm Coupling /

42+
Model A B 0, 227 10
8 8
MU714 ® 10 +002 ® 10+002 Hi ‘ ‘ ‘H
0 0 _ _
MU714N4 ® 10 +0.02 ® 6 +002 2| g <[ | B cn[ 9
0 0 S| © I ©
B LUh kLY  (16kgf-cm) A L
Twisted torque 1.75 N-m/deg 4XM4X10, 4XM3X10
4XM4%10 AANFEDLU (RAF M)

ANANFEDRL (RETIMT)
Hexagon socket set screw
(With hexagon nut)

Hexagon socket set screw
(With hexagon nut)

~H& mm Unit: mm

Model A B
6 +0.01 6 +0.01 19205
MU1396N1 ¢ 0 ¢ 0 ANENFFLEDHTL
Hexagon socket set screw
LKLY (4kgf-cm) S 2, k) 0T
Twisted torque 3.92 X 10~ N-m/deg S =
©
<‘ J[wa 07| m‘ s
s> | Jes=
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INC.

<& mm Unit: mm

ABS.
Model d A o B Smartceiver
+0.012 +0.012
MU1527N-| ¢ 6 . ¢ 6 . Converter
I3 3I
40,012 40.015 y I Coup-
MU1527N1| ¢ 6 ¢8 % ling
: ’ 3|3 3
e REF.
MU1 527N2 ¢ 6+0.012 ¢ 10+0.015 B
° ° 6|8 |6
20
o . . <& mm Unit: mm
B2 Thy TV T
Plastic Coupling /
Model |¢di|¢d2(¢D| L | A | B [#Lxy L
MU1451N1 |10 (10|22 | 25.6 | 3.6 [7.1 M4 x 6 i o
MU1451N3 | 6 | 6 [15|21.6 |2.8 5.2 M3 X 4 T T
L1 L[ L _
= D Yar) o a
T —
B B
— :s’ -
B+ 77> (For OIS38 Series) MOUNTING PLATE
| A% Square | | L% Round |
MU 2701 N11 MU 2701 N12
3 3X¢3.5, ¢28
= BELES
$20.2:0 Circumferentially
| equally divided
(A=, : 4| EE<Y) 6.5, Spot facing
- P #435  Depth
<
S
o
3x3.5 ;
MEESY)$6.5 1]0.01]A]
|| countersink b
o ¢28 ""\’ 1
9% HIREEEZY
® Circumferentially 0 A
equally divided 0 20709 £
N AXGBIR [1Jo.01[A S
y— = 33 S
> s 5772
\ | ws SR IING KA /Fﬁ) g

Mounting claws
(For Round flange)

MU 2701 N13

®
o|°’ B

— -

533,
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INC.

ABS.
Smartceiver

Converter

Coup-
ling
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BxEDEE

NOTICE IN TRANSMITTING

1. 8B IA1 > DEREE
BEOPDIALETFIORTA BT XRTICLT.
FA—OY—=IWKF—TIVTEXETEELIICLTLES
Wo TR IA428RETBEDICDTAEFD
=7V TEETIE BRICEPAECE-F/ (X
LB EBZOTEELETNIEREY E R A,

1 OOEBEBRE,SIIA—FETIA-FEEHITEMET
PEFEEICEREHIET 254, BRE,PSEThEThH
ADERESACERAVWVTERE2HBETIVLEN S F
T, BESPOEFEBEEZBAHAL I I-HILBREH#
BTdE. EFEBROOVNRDA L E—4F 2 XIC
E-T . I2a—-4FD OV EEED OV BICEMENEL
318, BEMEOERELYET,

(H—1. B—2&8)

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

Fig.1 Favorable Sample

2TV RIA4UIETEBLETRCTBIEL

JIUoRIA IR IO-4NEREG I EHENES
DERloFFHEND, T KF74 > DEFREH%E Re &
THEHAEBDOL LA VLIE

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

Ehks,
ZOVLALY—=INDAL ¥ 2R-—IL KL AL Vi %8
AZTIIBS UL,

i, VL VHISER S IFESNSE/ 1 XIS L THL &
DT, RelETEB LT hE LEThITES KUV,
RIEBEEDSE. P71 EXTICLETICRIA
SEEFRNS, A—r—T7IRICEI 1 20T KI4
CEBRIBIELVDELLEYET,

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 ZEufl

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 ZREHEL . Case Ground &DREIC 50V HLED
JAZXBFES>TWVBELI BIFEE. TO—-FOEFE
BHEZD/ A Xeti> (REMET 2 EPHUET, C
D& 5 % & %4 Case Ground & Circuit Ground % fE#&
TBHERW, 7z7Z0L. mXERI K. Case Ground
& Circuit Ground Z #2189 % LRIDEZE NI EN 515
EX. TOMDEHRTELTE AWV E XL, Case
Ground & Circuit Ground DEIC/ 1 X7 1 JLZFDA
BEEBMOBRWE U FACTFoYEEAT S,

4. BRSA NI A XD EDBE

I OA—FDEBEEZFAICIE. JAXPRERSBEVEDIC
E2ICY—ILNEhEERE T, BEBRE2HEBLATN
I EEA,

T, Y=IVRNIEARMIZT—XAULTREL FEBALICRS
BFhiEEs &L,

I O—-5DOfHET. EEREBP Y —ILNPSBEELE
WEHERT D EHDETT,

5. L2 A— S DHEIMEBREICZ/INA 7K
PEIGE
IaA—-SDOHAEESRHICR—3DLS BA/INA 7K
FAEBHEE. YA AMMTI—ILNBTEETHER
N TR NS BYET,
ZINTY

/ Spike

B I I

RK—3 /N1 7R
Fig.3 spike waves
6. L>A—4Dr—ABHDEEL
I>aA—4Dr—ABRELVALBHICROVDEN 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 2mUAYP BERER Y. HAKRICIE
TTLICTZ7 777 MOEBYET,
F—FaL 72054
#50m (12V 77wy 7)) AL Z2ER20MAPEET
BEIEBEDBREBVE T,
ZERRIRERGEDES. R—40L587+ b H
TITDREY. EELED/ 1 AREICRETT,

V1 Vz

=R —=TJI
Shield Cable

I a-4
Encoder

X— 4

Fig.4
T4 RKITANDGEE
{GXFTRERERE (I tkmEE DN E T4, EERREICHWL
TREEMUTAERERYET,

SEERIE. RI-50L5IC54 LY —NTRHELE
T, EMEHFRELfL. ZE)TRIET DT, M/
1 ZEDPRIFTTY,

RIBBHEXDHZE. GERT—TIVEEFEDOI > E—4F
CAEBMEZHSOTVWETOT, T>a—-S5HlOA - H
HNEREFPEHELURNE LS EEERICHERL T6E
ALTLEEWL,

26L.831 26L.832

e |

Encoder

‘ />< Transmission distance 1km Max‘
AR IR Tkm LT ‘
YARXMTY—IVRT =TI
Twisted Pair Shield Cable.

K—5  Fig.5
A TIU XA RIVDIBE
CETRERRBEEI M R TANEUEL Y ETH,
BEEEZETEHELTEHDT,. HEMEEZXZTHE
REBYVET,
A—=F2 AL 2&UERCELFIETH/ 1 XD
BhZEd,
SERBEA -T2 ALV ERAET A VDT I TOZ
EPARETT,
BEET—TIVE, 1 =4 2ABFHEORELER
O, FEALTLESY, o

VAT IV R =T

/Twisted Pair Shield Cable.
EiR Power Supply

GND -

(1 A:25C3733
B:2SA1460

e e
<

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 A 7]

CDBFICHEBLS “H, “L” #AH
TBHIEICKY, ITa—-4DHEME
[E% CCW H» CW AWz 52 &H
FREE RV E T, HMAREL A
ZREHPHEVEZIE. ARV FEICT
47K QEA LT+ 5V (BiF) ~NEkK
T3h. OVAEBEERL TS,

Input

F—bMARB
CDBFIHEH,DS L” BEASHTEZ
ElC&Y, I>a-49DRET—4%

4.7kQ

4.7kQ

FIFELET, (RIC“H PAHENhSB
FTCTF—45vF)

F—MAHE. T—2579FETH0
ushBEELRETOT, ZOEFERE
BET—FERAATLEEL,

AT
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.

ZHaRF A

CONVERSION TIME

Fi2¥E/EBCOI—RFHEADI > I—-FITHWTIE
ZRES,PSODI—-FZHWICT, KEE Y NEITOEHEX
E—FIZH T ns ~BH T ns DEVHFELET,
O, Hr, BEF—2 LB L TERT 55
EERTORAALKICTERS &L,

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.

REEDEE

NOTICE IN HANDLING

OF 1 RV EWETE TP HYETOT, ETHEL
FEEEZEVTLEIL,

QEFEFEIGEEFUMBL T EEL,
EERMEBZHTIERELY E T,

QICEDEELEHDIHIFELYETOTROS N
REHBEZST > TL AL,

OIEERDES. FEICTHEEL T EEL,
EERESGEOHITFELEVET,

OBESAPEND/ 1 XIINBTEHEL LI,

®FL/ 41 ZDL NIV EWHEEIF SHRC &V,

OEDHy TV TIZEREEGHLZ LT &0,
AROMBEERIETE LBV EPBYET,

CHFRIEEDEVRY hN—FH S HEVTL &L,
SJIBENFT A RAVICH EEEBLRESHAEHT
%7,

OFAHMFTEULOFHEEZHMICMZ LV T LW,

(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.

ABS.
Smartceiver

Converter

Coup-
ling

66



INC.

ABS.
Smartceiver

Converter

Coup-
ling

67

ISR RS

MOUNTING WAY

HhoTV2TERILTa2T

I a—SE—fEIKE- 6 D& BAMTI> I
SOV RERSATEELET.
COE>ERUMGHICHENTIE, AFMERSL R
BTI>O—40s—X&EEL T, BFHE OMERS
FEEETHEHTE, BRHRT LESBAME X
STHEAT, IVA-45EETHIENTERT,
£ B-70&5KI> - 4OMED %Y %I
LTRYF 255 Y £,

il

TSmA

Attaching plate

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

I>a-404 > O—WERFBOBRMFRTEAE L.
DEEREICK Y. HE~HBICTBZ ENLEELLY,
BICHYyTUTERUMITZEE, BIICEEEMA R
WEIICEBLEBEThIEIEYEEA,
TARYBEKRBAIPHZARTH Y. BICERROEE
EMZBEWIBTB_EFHHDT, +HEBTIVE
PHYIET,

E->T. EXHTB R EDEEHEIETEHLTEITTLS
P YA

i, BERICREULOFESHMICMDE LS 6H Y
TV TREEFTLZE 0,
IOA—-5OWMEHFHMEBROLLEVEIICAY S
JrJL, BREARPICI-FICMHbo KWK
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 fi@OBCEFALEZI I-S4ORESE
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 TULEVWTSEZY, TO—-40HISE
KEFHESMDY ., R E2H/ETI_EPHUET,
BBMCEEI I-45hy T T3 256, K
—9D&LIICI>A-FDr—RETLX I TILER
ICEELET,

Skt T
EXEE—4 Rigid Coupling

Driving motor

I>a-4

72T
Flange

H—-8UTy bhyTULT (BUVWE)
Fig.8 Rigid Coupling

TR
/ Mounting plate

e T4+ Tk
Hollow Encoder Shaft b

\ .

Motor
¥
E—-48h
Motor Shaft

I O—-ZKk NFYLY

Encoder ltself Bearing

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

FEEI A TOHEERIR-10DELSIC. T>3—-4D
FEEZRARTEEL £7. BECEL TEBRER» B
ARURETEETZSUBETHZEEL. RfIRZEZEL
TLEEW, BVRAPERL ZRETEEEND E. T
>A=FRNTY L JICBREAREL T BIEHYTE
<. BFROBEICE 2BV ET,

AFEREE
HRBENE 55 L5 CRUFT T ESY, 55, B
B#E T O— SHORMERE. 5y TU > TPRA

WOWIR, XT UV TOEFGICOBHFETOT, O

AECEEL,

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 PRI O-4DIFE
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

COAZATTHWTWRELRAZEZRORAYTY,

®OO-9VU—Iv3-% BHORGEEHEET S ZIL
EBICERT 3R HR,

QAVIIAIINIAT EHOEGEEHEICIEL T,
NIVRFZHEAT 252147,

@R AZXBREBBEHICET S EEXERTF
135, BiAEETSIZEICLDIAETILEREL.
E5%2135H=,

OIS BRREECrHBICETIh-BRIETFEE
5, BIPEET B EICKBBBTILEREL, £
EE2/B3HR,

®2%8HAH 1 AEHORGEEEISLEE. AEEB
HEMEThZZO>OHEAEF>1=FHR.

®618H71 A BHEESESOZHIC.OIIF—Ya
SEBDU, V, WHEEHE->-FHRK.

@ R=th 1OEFONBOREL LKA (ZHE
HEETh B)

®FA=TFvALI79H8AH HAMBOLS>I X440
IIyRZAEEL, ALY ZZRBEELEH
HEE,

NPN N
@ SAYRSANHEA EEEEHAE [EIA (Electric
Industories Association) RS-422A] (IC#E#LL /-5

@Eﬁo (—Eﬂﬁ&l‘: Ci*ﬁﬁﬂ'@‘éo)b‘ﬁ k) iTo)

o +
out

out

O RAHFEOEL #OMOEIC L. BEBEBICHERS
h 2 REREHORE z2 R HE,

O RXKBZREEL #@OEEIC L. EXRWEEED
[BREZTRTEAEY (REHFAOERRETHESh3C
EWHB,)

@ FRAEEE @CHL. BEHEICHND BTHE,

@ BAEEE @CX L. #AmEICb BHE,

DI« EHPO—2UI>aA—4KELPSRBEHEL
F-EEER 5D,

B I AT ICRHFHVWTHY ., HAER O
ZEECORICEALTHEAET2BEZH 110,

U, V, WIEE E—420T5ILREDFHD 120°f
#HE3ES (BESA).

EU
EV

240°
A I R
@NYFUNYIFPYy T« FIYUa—hk«ITI-9
I O—-SASICHIZICEEKT. TIVFEZ—2
77V Ya—-MELAETZO-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.
(® 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, BEEEENTTEET 25,

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

REEEICOWVT ABOUT PROTECTIVE STRUCTURE

IP

%2

1%%%%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£E) EZ 2.5mm U EDOKXE S DEMYD KRS ARICEAL KL,
3 (Semi totally-enclosed type) | Ends of solids 2.5mm or over in diameter do not enter inside.
4 (£FAR2) EZ1.0mm UEDOKXE 2 ODERHOFERIARBICEAL B,
4 (Totally-enclosed type) Ends of solids 1.0mm or over in diameter do not enter inside.
O—42YIa—4DRENEERVERLMEHET 5ENDHE
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) BEHSRAL &LV,
6 (Dust tight type) Dust particles do not enter inside.

8 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 O TUVRL,
0 (Open type) Not protected against entry of water.
2 (B 2 72) SREHL DS 15° LADFRAHPSETT2KBICL>THELHEEZTEL,
2 (Drip-proof 2 type) Subject to no harmful effects by waterdrops falling at angles 15° or less from vertical.
3 (BhREHs) MEHS 60° LRADHED,SETTEIKBEICL>THELHFEZZ TRV,
3 (Rain-proof type) Subject to no harmful effects by waterdrops falling at angles 60° or less from vertical.
4 (Br%k D) EDESEAEDPLDKOREDICL>THEEELHEEZIT R,
4 (Spray-proof type) Subject to no harmful effects by water spray from any direction.
5 (BArEFERZ) EDLSBLHRAHPSDKOEEERICE >THEELHEER TRV,
5 (Jet-proof type) Subject to no harmful effects by water jets from any direction.
6 (MKis) EDELSBHERED S DBOKDEREERICE > TEHEKIRAL KL, (1)
6 (Water-proof type) Impervious to water in strong jets from any direction. (Note 1)
7 (BhER) REDES - BETKRPISELTHKRPFERAL KL,
7

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

E (1) MAFE. EQLSBHEDLSDROVKDEEERICE > THKRY
BRALBVEETH B, KPERICTHA 2EETIILL,

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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#ae& DEHEA FUNCTION NAME

EEI:'

A—4)—I O—4DOHERERIE. HEEPHEEEDBESICE>THERERL TVWET,
OZEXDRRIE. BXETREEI L, FBRiG, SHRENR-—JLNTREEZSEOLET,
The function name of rotary encoder consists of structure and function codes.
Please specify Model No. when ordering. The Model No. is available from each
product page.

#EEH

Function name \
| ——
)

wx L

Model No.

AUA IV 824 T  Incremental / Shaft Encoder

OIS [sE x| — [ o x C/T—QD—DV

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

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

COVFUXYI LS :A,B,Z,U,V, Wil phase 12:12V
FEEHSH 24 : 24V
TSAYRSAN

: Open Collector

: Complementaly Output

. Voltage Output

: Line Driver

S e Ne)

A UXA LRIV HAREHAA(L T Incremental / Hollow Shaft Encoder

OIH [z« |— o= | P[ 1= [ |—[ |V

| T T
J)—-Z% W HAOREE el | BREE
Series Pole Output form Output phase Voltage

4488 L:SAYRSAN 6 :A,B.Z,U,V,W phase 5:5V
6 : 6% L:Line Driver
8 : 8t

A2 X IV BT Incremental / Magnetic Encoder
MIB[Ee=vsn7 | - [m% | C/T-[ 11—V
|

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

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

XE[HZ] [ AEREE] [WEED 21—V NITIE BUEY AN T BB BRERER—JICTIRERR 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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FTTIVa—br ") —> Absolute / Single-Turn Encoder
Sl[sex|—[omex | bit—[ [ ]S —[ ]V

=% H AR RS HAha—F SUTIVERE BESEE
Series Output form Output Code Serial Voltage
L:SAVRSAN P2 5:5V

L : Line Driver P : Pure Binary

FTI)a—b8/"<ILFHR—> Absolute / Multi-Turn Encoder
SA[sEx|—[amex | bit—_ ]S -1V
| Jj E—

) —Z% H AR HAhI-—F S UTIVEE EREE
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=sv1—wx |—[omex | B/T—[ 1 1S —-[ |V
| LT

P —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[HE] [ 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

19705 19804
(S45%F) (S551F)
19715 (s46%) 19735 (S48%) 1979F (S54%) 19875 (S62%)
EEA A NA-DEREE || 29877V a—b INGREAERS 7T a—b || BAER A TUA 2L
Noncontact High Resolution Absolute (LED) Reinforced Incremental
Type A-D Converter TS1302-1193B Small Reinforced TS5080 Series
TS295 Series 19bit Absolute(LED) %38 25~1,500C/T
) TS1660 Series (for steel)
Ey 8bit~12bit
o
Q
5
o
@
3
3
3
= || 19725 (s47%) 19775 (S52%) 19834 (s58%) 19885 (S63%)
JIoR1I>a-4 BEAYIA I AHRYIVFE—> E—FFIEAC IR
Brush Type Encoder (LED) Mechanical Multi-Turn 2)b
TS449 Series Standard Incremental(LED) TS1604 Series Incremental for Motor
TS1500. TS1560 Series 5bit~12bit Control
100~3,600C/T TS5146 5,000C/T

1989%F (H1%)
BRI A B

High Resolution

90'7 “/"j"f:/\/ﬁc‘: [/Z/ \o—‘y‘ft Incremental

Downsizing and Reduction of Parts TS5410 Series
90k~480k C/T
&5 2 - R
He3 . Machinery parts
Lgg - % BTHS
25 2 400 B:307 L
g9 . ectrical parts
S ]
9 3 300 ) 123 107
5 - z e 14 : &7
= » 200 — g 137 ° IR 4y
R B:109  g:103 5.
AR © 100— I_l X5
ﬁ = Y1l |f°/'1—JI/| I
ﬁ 5 0 Inc. || Abs.
19895 (H1%)
10— BRI a—4
AR RIVFE—2 Magnetic Encoder
9 Mechanical TS5270 Series
Multi-Turn 1,024 C/T
8— 4ME: $ 120 X L67 11bit
Outline
7| B8 1.1kg
Mass
: | 412 ¢ 70 X L66
Outline
=
(0]
1%’4? .
s 44 ¢ 35X L38
73—8 2 Outline
G |
R D s ET TP
1 Memory M1U|1“'J};m 17bit Memory Multi-Tum
! 5% ¢ 35X L18
it | Outline
HE:309
0 Mass
19804 19855 19905 19955 200045 20055 20104 (%)
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1990%F
(H2%F)

dA—5HFEDSHDH

ELOPMENT AT TAMAGAWA SEIKI

20004
(H12%F)

19905 (H2%)

VTFNTT IV =X
INYTUNYITITIIVFE—2
Serial Abs Series

Battery Backup Multi-Turn
TS5778 11bit

19965F (H8%)

A=K7 TID)—-Z
INYTUNYITITIIVFE—>
Smart Abs Series

Battery Backup Multi-Turn
SA35 11bit

19984 (H10%)

AY—rPTII)-X

INYTUNYIT Iy TIINFE—>

Smart Abs Series

Battery Backup Multi-Turn

SA35 17bit/Turn
16bit/Multi-Turns

20015 (H13%)

AY— NP TIV) =X

INITYNYIGTITIIVFE—>

Smart Abs Series

Battery Backup Multi-Turn

SA35 17bit/Turn
16bit/Multi-Turns

19915 (H3%)
hZ2sh A 7 UX BRI

Hollow Shaft Incremental
OIH48 Series
100~6,000C/T

1996%F (H8%)
AY— P TIV)=X
Ny TFUNYITyT
Smart Abs Series

Battery Backup

SA56 11bit

19984F (H10%)

AY— P TII)=X

INITUINYITITIIVFE—>

Smart Abs Series

Battery Backup Multi-Turn

SA48 17bit/Turn
16bit/Multi-Turns

20024 (H14%)
AY—= P TIV)=X
Ny TVING I T TIIVF A=
Smart Abs Series
Battery Backup Multi-Turn
SA35 17bit/Turn
16bit/Multi-Turns
TS5679N110

19924 (H4%)

FEHAI O-4
Space Encoder

ETS-VI (H iR ETEVIZ!) A
R vAI -4
High Accuracy Earth
Sensor Encoder

for ETS-VI (Engineering
Testing Satellite VI Type)

19965F (H8%)

AY—= NP TIV) =X
Ny TFUNYYITYT
Smart Abs Series

Battery Backup
SA85 20bit

20005 (H12%)

AX— NP TIV)=X

Ny TUNYI Ty TIIVFE—>

Smart Abs Series

Battery Backup Multi-Turn

SA100 17bit/Turn
16bit/Multi-Turns

20074 (H19%)
BRI a—4
Magnetic Encoder
TS5692N10

19924 (H4%F)
HEWA#ERKXIO-4
Magnetic Encoder for Vehicles
TS5840 Series

1996%F (H8)
AT—hk—NN
SUTIVESZIEIC
Smartceiver

Serial Signal Receiver
AU5688

20014 (H13%)
AV—M272)—-X
WHEITIVT—2EEHR (NRZ)
Smart Inc Series

Two-way Serial
Communication Type (NRZ)
SI35 17bit/Turn

20144 (H26%F)

=77V a—bI -4

A=Y I)—=X

AY—bT7TII)=X

High Resolution Absolute Encoder

Smart Inc Series

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

RV

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

1 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 3 V)

7
m rad
Pl

l,nl \'

~

Vi

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

aBE (185A) X (EEER1.7m& BB IS 5) BERE
& 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 (0.028degrees) 3.5km
10% 35km (RE«—N\EF) (EREH—FHB)
10 arc sec 35km (Tokyo-Hachioji) (lida-Ina)
28 180km (SR —£RH)
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«—~NFFL N/ A)
0.1 arc sec 3,500km (Okinawa-Hanoi, Vietnam)
0.01% 35,000km (B5IL#ETE % TOERE)
0.01 arc sec 35,000km (to Synchronous Satellite)

Al
Angle 1.7m
T.

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

SEIfERARTT st

BE #

T395:0063 KEFRMMAD NS THE1S TEL(0265)56-5421
WSRRE S FFRE R SEE RN Vv 1OE%E)

T144-0054 RRBABRXFFESTH19%S TEL(03)3731-2131
WLBIRERA (ANERE  ERMEER)

T330-0071 HEREVEHHAK LAK1-11-1 5HEOTSHEIEF TEL(048)833-0733
WFERRERA (ANERE HHREER)

T252-0233 #5IIRIBREH P REEAA1 THIE1557037 1 S EONELEF TEL(042)707-8026
BWEHEERM (EREEBFREER Vv 1OE%E)

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

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

T532-0011 ABEHiE/IKFE+B5TH6H245 ARRERLIL4015 TEL(06)6307-5570
WEREE R (EREREE)

T812-0011 BEREMMESXESRA4TEIE3S S\ EBEI6F TEL(092)437-5566
Wi BRERE (B _FRKMA)

T395-8520 REFRMAHEL1020 TEL(0265)21-1814
BEREES RTRHFLN)

T395-0063 REFRMAN NS THES TEL(0265)56-5422
Wi E R RTRHFAEN)

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

Yy E ) B B 4 X &

WA - E—HERM 73958515 RFRRAmMAIKIS79 TEL(0265)21-1800
WE — ¥ ¥ Pt 73958520 RHFRRAMER1020 TEL(0265)56-5411
BRERTEHEEART 73958520 RFERMHER1020 TEL(0265)21-1814
WE = F ¥ P 73993303 REFETHEIEBNRIIETAS3174%#22 TEL(0265)34-7811
W\FEEF\FE—TH T039-2245 FHENFHALS 54— T THIEATS TEL(0178)21-2611
BN\FEEFAFE-T1H T039-2245 EHRENFHIA 42— TE£H#H1-147 TEL(0178)38-5581
W\FEEFERE—TF T039-0811 HHE=FEEBEAFEMBFHARIL-1 TEL(0178)60-1050
BN\FEEFEE_TH T039-0811 BHRE=FHHEBEATEMEFI_AIIIL3-23 TEL(0178)60-1560
WN\FEEM=RIH 7033-0134 HFHE=RmA:22TH100-1 TEL(0176)50-7161
W R B B AT 71440054 RRHBABKFEBITE19%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’ szssiexi<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.

BRDREE

B O MERTORAEIIRTIS AT 2 —F L LEF, 22720, BHEMK
DB E BRI K MEDIR T ABREE T, Ak, WE
{RFED 728 OIS IR GEHIRFOB % TH >TE ., etk ak
BEEoTnLE T, B, BRI PHE R SR
7 FEIRE RIS (MTBE) 13 TROWEDTH D F§ 4%,
THlEh ZHERIEE (0) TEHD EEADTHEAEE S O
FEARETELONSMEHE 2 ZW MR DORNEZE SN
T, FHRED 720 L RO R AR AWML DY 27 £ %7213 (8
SO BEICHIZGAEh B Z A 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.

AEISIHE D fo K USHEIR A1 8 B B nl e R H 2%y
LE§, Wil 250, D SEtFFTse® e 50 9.

BAEAHSOTDOHEBVED I TRABEVLET,
CEARDIEXIGBLEERE A HAECOEEME THHV
AbE{EEN,
- Bt HREVEDEIE -
YAz R Ei# TEL (0265)56-5433
FAX (0265) 56-5453
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