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AVITURAIINI Y-S —BEBR

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

L RN
Shaft Type

B Ry

Ultra rugged Type
B e TS530J0INsJ] | TSN | TS50JCINCII | TS50CINC_]
P S
Series 01538 01366 01568 01128
S (mm)
Outside Diameter ¢ 38 ¢ 66 L]68 ¢ 128,[]125
#WE (mm)
Shaft Diameter ¢ 6 ®5 ¢ 10 ¢ 16
AHRRE 100 to 2,500C/T 100 to 5,000C/T 25 to 5,000C/T
Resolution ’ ’ ’
el | A B, Z# A, B#
Output Phase A, B, Z Phase A, B Phase
EBREE
Supply Voltage DC+5 to +12V DC+5, +12V DC+24V
HEBER (1)
Consumption Current (NOTE1) LG L ALl L Al L
HAREE Open Collector, Voltage, Open Collector, Voltage,
Output Form Line Driver Line Driver Complementaly
BAGERBS 200kHz 125KkHz 25KkHz

Maximum Response Frequency

EE RV
Starting Torque

4.4x103 N - m Max
(45gf-cm Max)

2.9x10-3 N - m Max
(30gf-cm Max)

9.8x10-2 N - m Max
(1kgf-cm Max)

2x10-" N - m Max
(2kgf-cm Max)

iR

Moment of Inertia

1.5x10 ¢ kg - m2 Max
(15g-cm? Max)

3.0x10 -6 kg - m2 Max
(30g-cm? Max)

3.0x10 -6 kg - m2 Max
(30g-cm? Max)

5.0x10 -5 kg - m2 Max
(500g-cm? Max)

RAFFAEEE (R LER)

Maximun Allowable Rotation

5,000min"! (rpm)

7,200min"' (rpm)

2,500min"! (rpm)

FEAE 21.6N Max 98N Max 392N Max
) . Radial (2.2kgf Max) (10kgf Max) (40kgf Max)
FEEMEE (X2
Allowable Shaft
Load (NOTEZ) T 10.8N Max 12.7N Max 49N Max
Axial (1.1kgf Max) (1.3kgf Max) (5kgf Max)
HE (r—TNEEEL) s T
-7 A4 Mount Type
Mass Excluding Cable 0.15kg Max 0.5kg Max Tkg Max 778 8kg Max
Flange Type
Eh{ER E #E -10to +70°C o o o
Operating Temp. Range (Line driver type : 0 to +70°C) Oto +70°C =100 +70°C Oto +50°C
FREEE (E3)
Protective Structure (NOTE3) IP 50 IP 52 IP 57
&8 (x4) 49m/s? 98m/s?
Vibration (NOTE4) (5G) (10G)
e (£5) 490m/s? 980m/s?
Shock (NOTES5) (50G) (100G)
~N—=2
Page 7,8 9,10 11,12 13, 14
E1) HBEER  BHERESEROLFETT,
E2) HEMEEOHRKEIBMIETT, RERICSVTIIERED20%UNEHEL T,
E3) REEEOEERMISICOVTIE, THETEL,

E4)
ES5)

IEED © X,Y,Z &E2Hr
¥ X,Y,Z &#3E.

Et6Hr 2RI A L2 RHELIETT,
FHeE%EHRET 2 LM ELIETT,




INCREMENTAL

AT
Hollow Shaft Type

R (X#A)
Magnetic Encoder

TS52[ [ IN3[LI[] TS52[ [ IN5[I[] TS52[ [ IN4[ 1] TS5291N100 TS5291N500
OIH35 OlH48 OIH60 MIBO.4
¢35 ¢ 48 ¢ 60
®6 ®8 ¢ 20
TEF R TEFREhE TEF RE

Motor shaft Diameter

Motor shaft Diameter

Motor shaft Diameter

500 to 6,000C/T

1,000 to 12,000C/T

1,000 to 8,192C/T

128C/T (Ha%h 128 DIFAR)
(No. of teeth 128)

1,024C/T (B ¥128015E)
(No. of teeth 128)

A B, Z UV, W4 A B, Z#
A, B, Z, U, V, W Phase A, B, Z Phase
DC+5V DC+5V
200mA Max 200mA Max 100mA Max
Line Driver Line Driver Az;—omgzﬁgtjjt
200kHz 512kHz 128kHz

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

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

1.0x10 - © kg * m2 Max
(10g-cm?2 Max)

6.5x10 - ¢ kg - m2 Max
(65g-cm2 Max)

6,000min' (rpm)

40,000min! (rpm)
(BSRHILER)

30,000min"" (rpm)
(BXRAEILER
(Electrical Spec.)

(Electrical Spec.)

ANEHFEMEIL

Mounting Tolerance

FEHE 0.05mm TIR Max
Radial Play

Ly 0.2mm Max
Axial End Play

RffEE@moEh  01° Max
Shaft Inclination

Y ERELDF ¥ v 0.15 % 0.01mm
Air gap berween Sensor & Wheel

oY ERET Y TIVARMLEZL £ 0.3mm
Radial in alignment between Sensor & Wheel
L Y EREZT X MARMLEZL £ 0.5mm

Axial in alignment between Sensor & Wheel

0.2kg Max 0.3kg Max 0.5kg Max 0.5kg Max
-20to +85°C -20to +85°C
IP 40 (BFEREL)
Electronic Circuits IP 40 IP 66
Disclosed
2 80m/s2 Max
s 3% 3Hr(10 to 2,000H2)
3-way
4 /52 /52
?g(r)nG)s 9(81%rgGs) 1,000m/s2 11ms
15, 16 17,18 19, 20 21, 22 23, 24

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.




PIOYUa—pkIva—9 —EBXK

“ KETEEDCH. MR ERFSHVEDETEL,

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

SIGNE—T a4 CIFE—2I a5
Single-Turn Encoder Multi-Turn Encoder
[NEW| [NEW|
Battery-Less
i TS5723N140/| TS5966N1/
Model No. TS5668N20 | TS5710N40 | TS5711N40 N143 N20 TS5667N120 TS5702N40
PR S
Series SI35 SA35
5 (mm)
Outside Diameter ¢35
i (mm)
Shaft Diameter ®6 » 6 »8 ®6 ®5 ®6 »8
S ERE 17bit 23 bit 1E#523bit. % E#516bit 1E&17bit, S 16bit | 1E1E23bit, % EER16bit
Resolution 17bit 23bit/turn and 16bit/Multi-Turns | 17bit/tum and 16bit/Multi-Tums | 23bit/tum and 16bit/Multi-Tums
HAha—-F P2
Output Code Pure Binary
BEREEE
Supply Voltage DC+5V
EBEFR (2 1) 50mA Typ. 90mA Typ. 125mA Typ.
! N 110mA Max. 150mA Max 1397 BRERRS 30pA Typ. 50mA Typ. | /Sy75EiE 100uA Typ. | /7 ERERE 650A Typ.
Consumption Current(NOTE1). B . ) .
attery operation Battery operation | Battery operation
HARRE - .
ST o Line Driver (RS-485)
EEN RV 5.9x10-3N - m Max 5.9x10-3 N - m Max
Starting Torque (60gf-cm Max) (60gf-cm Max)
1EHREER 0.24x10 6 kg - m2|0.17x10® kg - m2| 1x10 S kg - m2 | 0.17x10 ® kg-m2 | 0.25x10 -6 kg-m2 1x10-6 kg - m2 T
Moment of Inertia Typ Typ Typ Typ. Typ. x g yp
RAFAEES (REOLE) i int e
Magimun Alowable Rotation 6,000min-' (rpm) 8,000min-! (rpm) 6,000min-' (rpm)
*&hm
Radial 0.05mm TIR Max 0.03mmTIR Max 0.05mm TIR Max
play
ANED
HELE | WP
ZL Axial 0.05mm Max 0.1mm Max 0.05mm Max 0.1mm Max
Mounting | Play
Tolerances BN
Shaft 0.1° Max
Inclination
HBE (-7 Ea%h)
Mass Excluding Cable 0.03kg Max 0.03kg Max 0.06kg Max 0.03kg Max 0.05kg Max 0.06kg Max 0.06kg Max
N=|
bt L] 100 +85°C -10 to +105°C 100 +85°C
perating Temp. Range
REBE (22 ]
Protective Structure Noi;aEbﬁﬁ(fe @
(NOTE2)
&E) (E3) 98m/s?2
Vibration (NOTE3) (10G)
&g (x4 1,960m/s?
Shock (NOTE4) (200G)
N-Y 25, 26 27,28 29, 30 31, 32 33, 34 35, 36 37,38
Page s s i ) ) ) )

1) HEER  EAHOREEHEEROMLFETY.

E2) REBEOHHEMEICOVTIE, THETE L,

E3) REh: X,Y,Z&E2Hr, Et6Hr 2R T2 L e &M ELAETT,
X4) B X,Y,Z&M3E. SHSEEMET O LERHELAETT,



ABSOLUTE

TIFE—=>T a5
Multi-Turn Encoder

wa (E#A)

Magnetic Encoder

Battery-Less

TS5667N420 | TS5720Ns[110 | TSO904N102/ | 155667N253 | TS5667N650
SA48 SA50 SA100 SA135 MSB0.8/MSB0.4
¢ 46 ¢ 48 1625 ¢ 100 ¢ 135
¢ 8 ¢ 8 ¢ 10 ¢ 30 ¢ 65

1[El#17bit, %E#16bit

1E#E17~25bit, 4 EEE16bit

1Bl#525bit, % ElEx16bit

1EE17bit, ZE&x16bit

R A24bit (B x214)

17bit/turn and 16bit/Multi-Turns | 17to 25bit/um and 16bit/Multi-Tums | 25bit/turn and 16bit/Multi-Turns 17bit/turn and 16bit/Multi-Turns 24bit Max. 14
(Number of teeth2'?)
o P2
Pure Binary Pure Binary
DC+5V DC+5V
60mA Typ. 50mA Typ. 70mA Typ.
JNyTUBRENR 100pA Typ. | /ST UEBEDRS 30pA Typ. 55mA Typ. Iy T UERENEE 100pA Typ. 100mA Max
Battery operation Battery operation Battery operation
Line Driver (RS-485) Line Driver
9.8x10-3 N - m Max 80x10-3 N - m Max 98x10-3 N - m Max
(100gf-cm Max) (820gf-cm Max) (1,000gf-cm Max)
6.5x10 6 kg * m? Typ 3.41x10 -8 kg-m?2 Typ. | 150x10 ® kg * m2 Typ | 1.21x10 3 kg * m2 Typ
9,216,000/Zmin""
6,000min-! (rpm) 6,000min”! (rpm) 3,000min"! (rpm) 1,500min! (rpm) Z: s
(BSH#) (Electrical Spec.)
0.05mm TIR Max
0.1mm Max
0.1° Max
0.25kg Max
0.08kg Max 0.3kg Max (By TV TEER) 1.2kg Max 1.5kg Max 0.08kg Max
Excluding Coupling
-10 to +85°C -10 to +105°C -10 to +85°C -10 to +85°C
ki IP40 (Bhs2ER E»?Z?%B?() 1P40 S
Not Enclosed TP = - Oil Resistant
Excluding bearings and connectors
98m/s? 49m/s? 5 to 50Hz £1&i&1.5mm
(10G) (5G) 50 to 2,000Hz 100m/s?
1,960m/s? 980m/s? 1,960m/s? 294m/s? 1,000m/s?
(200G) (100G) (200G) (30G) 11msec
39, 40 41, 42 43, 44 45, 46 47, 48 49, 50

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.

INC.

Smartceiver

Converter

Coup-
ling

REF.



INC.

I0|s 38

ois 38 Series

12U RIIN EBIALT

B 45K FEATURES

5 ¢ 38mm/ EhiE ¢ 6mm
EEEE © 100 ~ 2,500C/T

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

Resolution : 100 to 2,500C/T

W 542 OUTLINE

3XM3 EZE 6
3XM3 Depth 6
PCD28 **2

17

<% mm Unit: mm

45

¢6 Bo1
]

Section B-B

ER}

L=500Min _— H g ; i
=

Detail of Shaft

IBEIMAZE £0.5mm  Unless otherwise specified, tolerance is +0.5mm

B #2X Model No.
HEX DRI HIEE &0,
ORFIHRR HB £,

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

TS53

o 3

Resolution

AE

100C/T
200C/T
300C/T
360C/T
400C/T
500C/T
600C/T
900C/T

: 1,000C/T
1 1,024C/T
1 1,200C/T
1 1,800C/T
1 2,000C/T
1 2,048C/T
1 2,500C/T

EXAH

Electical Spec.

D A—FvaLo948h

EFEE+5~+12V

D SAYRSANES

BREE+5V

: Open Collector Output

Voltage /+5 to +12V

. Line Driver Output

Voltage /+5V




B 4§ SPECIFICATIONS

BEREYEH  Electrical Spec. A4  Mechanical Spec.

DERREE BE)NILY 4.4x1073 N - m Max
Resolution 100 to 2,500 /T Starting Torque (45gf-cm Max)
w48 A B ZH e _ 1.5 x10-° kg:m? Max
Output Phase A, B, Z Phase Morrlent of Inertia (159-cm? Max)
TREE DC +5V -5% to DC+12V+5% ﬁaﬁiﬁ%ﬁ?ﬂe Rotation 5,000min~" (rpm)
Supply Voltage DC+5V £5% EAE 216N M
v 1: . ax
HEER 100mA Max (A& FEF) GRS Radial (2.2kgf Max)
Consumption Current (No load) A
Allowable Shaft Load BE M 10.8N Max
— Axial (1.1kgf Max)
BRAHE £ 40V .y
. A—7>aL 48 o
F—TFaLs 4 Maximum Allowable Output Voltage B {5 8 & B Open Collector -10to +70°C
o Open Collector BAHARATER  30mA Operating Temp. Range SAURS1R 010 +70°C
4 c Maximum Allowable Sink Current Line Driver
12 RTFRE S5
c _ o
® = Storage Temp. Range 20 to +85°C
4 oy
g Y —ZEH  20mA Max RS IP 50
,.E SALRSAN Source Current Protective Structure
Line Driver . /)] 10 to 500Hz, 49m/s? (5G)
27 BHR 20mA Max Vibration 3 AE%& 2H 3way, 2H each
Sink Current wE 490m/s? (50G) 11ms
Shock 6 A H#& 3 [ 6way, 3times each
RACERRE 28
Maximum Response Frequency 200kHz Mass 0.15kg Max
LBV LY BFEE 200ns (Z1>KZ4N)
Rise / Fall time (Line Driver) ois 38

N EAHEBEE (B) W HAHItHZE  OUTPUT PHASE SHIFT
CIRCUIT AT OUTPUT STAGE (EXAMPLE) N

T
e F—7aL 7 4HA  Open Collector Output a.b | ¢ .djabed=z*g o nsistor

********** Tr: OPEN
SR~ AFBLT)
Shield Cable AchOutput ——— |  b——— Tr: CLOSE
) DC+5V:R. =220Q
/&R DC+2ViR. 24700 BRI
Power Supply B ch Output
[| woe=e [ | | SR o
< \ Output signal line \ [} '|' —_— | e | w2
* GND ¢ ¢
LB Z ch Output ccw
L:Load T T EBLWRT

Encoder ‘ XAREEERESOMLLT (Ic=20mA)

"% Transmisson distance 50m Max' Viewed from
® 51> KZ4/\HF Line Driver Output . ) Shaft End
RS-422 #824 26C32 84 ) A—=T AL 4HAHDHEES. ERRLEZERIDIZEICKY LEOERE
- - WRCEYVET,
RS-422 orcopalible 2632 or compatible 512 KT SEADBACE. REES CRREESPENSNET,
Note) For open collector output, above voltage wave form shall be obtained
by loading a RL shown in the left figure.
For line driver, reverse and non-reverse signal are outputted.
* 5 CONNECTION TABLE
Encoder ‘ />2<1£LEE§§1 kmL T ” . Eﬁmi%
%Transmissif}n diste‘mce lﬁm Max I — Nige A—FaLv4dh SALURSAINEH
\/'_f A FNT”/__”" Ro—2 Lead Wire Color Open Collector Output Line Driver Output
Twisted Pair Shield Cable
HERERIER. AN EUAZ CEDY ETOTIREC £, & RED DC+5to +12V DC+5v
MERT—TIVIE, A E—F 0 2SSO EE CHRBOL. FALTL A/ BLACK GND GND
ZEW, #  YELLOW Z ch Output A ch Output
3% Note that the displayed transmission distance will vary greatly —
depending on the usage environment. B WHITE GND A ch Output
% Verify the effects of properties such as impedance characteristics of a =5 BLUE A ch Output B ch Output
t issi ble bef . —
ransmission cable before usage P GREEN B ch Output B ch Output
#¥% BROWN — Z ch Output
#& ORANGE — Z ch Output

W BR{+A53E (B])  ATTACHING WAY (EXAMPLE)

B IZTIAA MNIERTEHY T TH L >TED>TEETOTERLTLEELY,

Note that the alignment for attachment will change depending on the couplings or other devices to be attached.

EREhEh
Driving Shaft

EREhih
Driving Shaft e — p— T~
Ri—= E . 0.15° Max

~Fi& mm Unit: mm

R e 20 Max
B

ILa-4
Encoder

0.05TIR

TFREFLEA/NRL M3
Cross-reccessed-head
pan-head screw




INC.

I0|s 66

ols 66 Series

12U RIIN EBIALT

B 45K FEATURES

5 ¢ 66mm/ EhE ¢ S5mm
EEE © 100 ~ 5,000C/T

Outside Diameter: ¢ 66mm / Shaft Diameter : ¢ 5mm

Resolution : 100 to 5,000C/T

W 542 OUTLINE

~H& mm  Unit: mm

1808 54
AXM4 RS 7
5001 4X M4 Depth 7
L]
o
g & z
S| S e
Q| €
i3
L =500Min __~ Q

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

B #2X Model No.

FEX ORI HEEL £E W,
OFFRIERRIE TR 20,

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

TSH51

ExATH

2 @ 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
10 :© 1,500C/T
11 : 1,800C/T
12 @ 2,000C/T
13 1 2,048C/T
14 © 2,500C/T
15 : 3,600C/T
16 : 4,096C/T
17 : 5,000C/T

132:

632:

102:

602:

122:

Electical Spec.
132:

F—FraLT794%A
B|HEEE+5V
F—FraLT794%H
BJEEE+12V
BEHSH
B|HEEE+5V
BEHSH
BJEEE+12V
SA4VRSANHEH
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 4§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

#EMA4E  Mechanical Spec.

DEREE B MLy 2.9x10-3 N - m Max
Resolution 100 to 5,000 G/T Starting Torque (30gf-cm Max.)
HH A, B, Z48 hitkaES 3.0x10 -6 kg-m2 Max
Output Phase A, B, Z Phase Moment of Inertia (30g-cm? Max)
BREE o o BAFEOEH _—
Supply Voltage DC+5V2 5% DC+12V=5% Maximum Allowable Rotation 5,000min =" (rpm)
HEER 200mA Max ($EETTRF) FEHME 21.6N Max
Consumption Current (No load) HFREhFTE Radial (2.2kgf Max)
BAFREAHEE 40V Allowable Shaft Load @ H @ 12.7N Max
A—7ravv 4 Maximum Allowable Output Voltage Axial (1.3kgf Max)
Open Collector RAHAB/AER 100mA ENERE S 0 to +70°C
o Maximum Allowable Sink Current Operating Temp. Range 0
c 5
= RIFREEEH
£ | ~ _ ) _ . N o
NE | BEHA H =DC+2.4V Min | H = DC+10V Min Storage Temp. Range 20 to +85°C
i T Voltage Output L = DC+0.4V Max | L = DC+1V Max .
2 o REBE
3 Protective Structure IP 50
& SN75113 4824 VY — &R 40mA Max
SALURIAN Source Current i) 5 to 500Hz, 49m/s? (5G)
Line Driver §§;51a1t?b?ef SLHER 40mA Max Vibration 3 A& 2H 3way, 2H each
P Sink Current = 490m/s? (50G) 11ms
BAGE BB Shock 6 AE& 3 [E 6way, 3times each
X 125kHz Max
Maximum Response Frequency g5E 0.5kg Max
MEY. IV 1us(BEEA) | 200ns(F1KF179) LSS
Rise / Fall time (Voltage Output) (Line Driver)

W B EE (5)

CIRCUIT AT OUTPUT STAGE (EXAMPLE)

e F—7>aL Y %ZHH  Open Collector Output

=R —TJ I
Shield Cable
/ BB DC+5V:R. = 220Q
Bor DC+12V:R. = 470Q
Power Supply
[\ wnesw [
< \ / Output signal line \ A
* GND ¢
- L&
Encoder ‘X{Kﬁﬂﬁ%ﬁSOmuT(IFZOmA) ‘ L:Load

% Transmission distance 50m Max

o EEHFA Voltage Output

S—IR—T L
Shield Cable
/  ®E
Povv: Supply
[\ wrEss [
\ / Outputh;\g‘;Bal line \ A '|'
Encoder ‘ MAmEFERE2mLL T ‘ tﬁfd

" Transmission distance 2m Max

® J 12 NZ4/\HF1 Line Driver Output

SN75113 #H3Y4

SN75113 or compatible

Encoder

YAXMT =R —TIb SN75115 4
SN75115 or compatible

Twisted Pair Shield Cable
/

MARIRIERE kBT

7

% Transmission distance 1km Max

XRNGEERE . FRARBICIVRZCEDYETOTIEFECEEL,
MEEF—TIiE, AV E—4 2 ZBHEOHEE CHRIADE, EALTEEW,
2% 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 BfF5% (B])  ATTACHING WAY (EXAMPLE)

<% mm Unit: mm

BREpe
Driving Shaft

—
757 ,,,,,,

B

R AL M4/

0.05TIR

Cross-reccessed-head

pan-head screw

W HAHGIFEZE  OUTPUT PHASE SHIFT

T
_T,T
a_.b { c,djabcd=z+g Transistor
AEEAH ﬁ """""" Tr: OPEN
A ch Output ’7 ,,,,,,,,,,,,, Tr: CLOSE
B/
B ch Output —I—,—\—,_
e=Ts %
zewn | |
Z ch Output | e | CCw
! \ kLU RT

Viewed from Shaft End

) A—F ALy aHANEES. ERRLEERT 5 EICLY EROEERK
U ET,
T4 RIANEADHEICE. REBES EIRGESHHAShET,
Note) For open collector output, above voltage wave form shall be obtained
by loading a RL shown in the left figure.
For line driver, reverse and non-reverse signal are outputted.

M jE&3%  CONNECTION TABLE

=72V 85 LVBRES

SRS A8
Open Collector 2l oA

Line Driver Output

U— Nige

Lead Wire Color

Voltage Output

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

2 BLACK GND GND

B YELLOW Z ch Output A ch Output
=] WHITE GND A ch Output
= BLUE A ch Output B ch Output
fod GREEN B ch Output B ch Output
* BROWN — Z ch Output
& ORANGE — Z ch Output

BEAIZXTIA AL MIERTEH Yy TV TELL>TEDSTEETOTEREL TLEEL,
Note that the alignment for attachment will change depending on the couplings or other devices to be attached.

EXEhEm
Driving Shaft

E . 0.15° Max

I a-4
Encoder

20 Max

oI1s 66 I
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ols 68 Series
= AVIURIIN, WIAT

W 45K FEATURES

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

Smartceiver

REF.
@ Outside Diameter: ¢ 68mm / Shaft Diameter : ¢ 10mm
® Resolution : 100 to 5,000C/T
® Dust-Proof construction, With oilseal
M 542 OUTLINE
~+i% mm  Unit: mm
2005 70
ois 38 €8 1,126
56 sxp5d 3.6
oIs 66 15_ |15, |
Ious 68 T <]
P4
ois 128 o sl o TE 3
— 3 §slrE -t ———
ois 85 s 4% é s
OH 35
OH 48 )
- Lﬂan//g
OH 60 IEESHAZE £0.5mm  Unless otherwise specified tolerance is =0.5mm

Ws0.4  mmFZsX  Model No.

FEX ORI HRXEEIEE 720
OFFRIEARIE TR 230,

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

TS50 N

S M@ OB

Resolution

o ipfax
Electical Spec.

00 : 100C/T 532: #=vavLI9%hH 532 : Open Collector
01 : 200C/T B|REE+5V Voltage/+5V
02 : 300C/T 632: A=AV TIHH 632 : Open Collector
04 : 500C/T B|REE+12V Voltage/+12V
05 : 600C/T 502 : |ELESH 502 : Voltage Output
06 : 900C/T EIREE+5V Voltage/+5V
07 : 1,000C/T 602 : E|EHS 602 : Voltage Output
08 : 1,024C/T B|REE+12V Voltage/+12V
10 : 1,500C/T 122 SAYRSANEH 122 : Line Driver

12 : 2,000C/T B|REE+5V Voltage/+5V
13 1 2,048C/T

14 : 2,500C/T

15 : 3,600C/T

16 : 4,096C/T

17 : 5,000C/T

11



B 4§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

#MA14E  Mechanical Spec.

DEREE HEE VY 9.8x10-2N - m Max
Resolution 100 to 5,000 C/T Starting Torque (1kgf-cm Max)
HH A, B, Z18 hitkacES 3.0x10 -8 kg-m?2 Max
Output Phase A, B, Z Phase Moment of Inertia (30g-cm? Max)
EEET o o BRAHFEOGH i
" 7,2 -1
Supply Voltage DC+5V=5% DC+12V5% Maximum Allowable Rotation ,200min =" (rpm)
HEER 200mA Max (f & fark) FEHME 98N Max
Consumption Current (No load) HREEE Radial (10kgf Max)
BAFBEHERE a0V Allowable Shaft Load i H M 49N Max
F—7ravv4 Maximum Allowable Output Voltage Axial (5kgf Max)
Open Collector RAHEARAER 100mA BEREEE ~10 to +70°C
@ Maximum Allowable Sink Current Operating Temp. Range 0
o RTFIR R -20 to +85°C
5 2 | BEEN 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 {%ﬁ%ﬁ IP 52
3 Protective Structure
&
sgu 7~ ABA 40mAMax ) 5 to 500Hz, 98m/s? (10G)
SALRIAN SN7S113 MRS o ce Current Vibration 3 J71a# 2H 3way, 2H each
Line Driver gg‘rﬁgtfbfg L7 ER 40mA Max e 980m/s2 (100G) 11ms
Sink Current Shock 6 A ME#& 3 [ 6way, 3times each
RRICER BRI HE
Maximum Response Frequency 125kHz Max Mass Tkg Max
ol v N0 1ps(BEHA) | 200ns(F1RF17%)
Rise / Fall time (Voltage Output) (Line Driver)

W EOEE

i (B1)

CIRCUIT AT OUTPUT STAGE (EXAMPLE)

ef—7aLy

A7  Open Collector Output

S—IWRr—=J I
Shield Cable
BB DC+5V:R. = 2200
Gt DC+12V:R. = 470Q
Power Supply
/ \ HAOESHR / \l
< \ / Output signal line \ [}
S GND 4 i
Encoder ‘X1—Ei‘*_’ﬂEEﬁ50ijT(IC=20mA) ‘ L:Load

e EEHA Volta

Transmission distance 50m Max
ge Output
=R =TI
Shield Cable

wnzsE | |

Output signal line

[

&

Encoder

\ )
T

O RZAN
SN75113 104

% Transmission distance 2m Max |
H73  Line Driver Output
YA AT =R =TI

SN75115 024

B £ AHGItEZE  OUTPUT PHASE SHIFT

-
T, T
&b i ¢ djabed=z2g Transistor
AR ‘ ‘ ’ """"""" Tr: OPEN
Achouput — | b— T CLOSE
BtEEH
B ch Output —I—,—\—,_
e=T= %
2y | |
Z ch Output | e ‘ cew
‘ ! HiELET

Viewed from Shaft End

) A—T7 ALy ahANEES. ERRLEERTSICLICLY EROBER
Rk ET,
T4 RIANEADFEICIE, REES EFREESHIEDEhET,
Note) For open collector output, above voltage wave form shall be obtained
by loading a RL shown in the left figure.
For line driver, reverse and non-reverse signal are outputted.

W #&ftZ CONNECTION TABLE

I — Kigg AT AVIIBLVBERN | 502 k50 H

Open Collector

SN75113 or compatible Twisted Pair Shield Cable 1qy7eg, compatible Lead Wire Color Voltage Output Line Driver Output
b RED DC+5V DC+12V DC+5V
2 BLACK GND GND
= YELLOW Z ch Output A ch Output
Encoder SAREIEE kLT e =] WHITE GND A ch Output
% Transmission distance 1km Max = BLUE A ch Output B ch Output
NRREXIERE L. FARBICLUVRZ(EDYETOTITEECEEWL, =
SRR — TV, 1 E— 4 ARREOBEE CRBO L. BALT AL, " Hrlzal B ch Output B ch Output
3% Note that the displayed transmission distance will vary greatly depending X BROWN —_— Z ch Output
on the usage environment. = ORANGE Zch Output
3% Verify the effects of properties such as impedance characteristics of a
transmission cable before usage.
W BR{+ 3% (B])  ATTACHING WAY (EXAMPLE)
. ) BEAIXTIA AL MIERTEH Yy TV TELL>TEDSTEETOTEREL T EEL,
<Fi& mm Unit: mm Note that the alignment for attachment will change depending on the couplings or other devices to be attached.

EREpHH
Driving Shaft

0.05TIR

EREheEm
Driving Shaft

ot~ -

20 Max

+FRFE NN L M5

Cross-reccessed-head

pan-head screw

oIs 68 I

12



Y oIs 128 Series
AITVRXRIIIN, WIAL D

B 45K FEATURES

N 128mm (RER). [(J1256mm (75> T HY)
#E o 16mm

SM&HE © 25 ~ 5,000C/T

ey | i)

Bk (IP = 57)

Outside Diameter: ¢ 128mm (Mount Type)
[ ]1125mm (Flange Type)

Shaft Diameter : ¢ 16mm

Resolution : 25 to 5,000C/T

Ultra Rugged Type

Water-Proof (IP 57)

W S OUTLINE

EER (9128) JIS B 1301

& mm Unit: mm

B TEAT % — .
Accessory:Paralleley &4 (A20C)
Mount Type ‘ Sx5%28 Water tight cable_gland
m o I AL (AC25C) | HAIERIAE,
3 z 1 EELERTEIF RSBV ET,

Cable gland AC25C is available
AXT881T 3 7 on request.
N100 | connector Type % (Total body lengthshall be increased.)

. B = B | T 773
i h=2000MIN A 2 ‘
" E:( 32 h
r—Jnaq47
; [N20] ¢ Type — =

120 ] 46 I 60 | —18"
(140) N\ 4x910 (82)

(129)

Ions 128

73

6XM8 RE22% 5 4Xp9EH
— = 6XM8 Depth 22 Egually spaced Egually spaced
758 PCDI00\  [J125Max PCD140 a7 1642
92Max 3 18
18 : Fir% — (@AH) RS (A20C)
Flange Type & Accessory : Parallelkey . . Water tight cable gland
5X5X28 al EREH (AC25C) (C HIIEFIAE,
A JIS B 1301 z b EELERTENIRCEVET,
18 i Cable gland AC25C s available
| onrequest
i NN 'é &7 T § (Total body lengthshall be increased.)
5 S i L/ =
28
BiELM (A20C) D
] Water tight cable gland
&
axce N————

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

B #2X  Model No.
HEX DRI R HIEEL £EW,
OFRIHRIZ CHBC £,

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

TS50 N

o B OB kPl

Resolution Electical Spec.
80 : 25C/T 10: BB - =TI 10 : Mount Type - Cable Type
81 : 200C/T BEHH Voltage Output
82 : 300C/T 100 : BBE - ARTIIAT 100 : Mount Type - Connector Type
83 : 600C/T IAVFUXVI LS Complementaly Output
84 :  900C/T 310: JSVYB .- OxTJ9947  310: Flange Type - Connector Type
85 : 1,200C/T BEHS Voltage Output
86 : 1,500C/T 300: IS VYRI- OTJ9IIA4F 300 : Flange Type - Connector Type
88 : 2,500C/T JVFUXVI LS Complementaly Output
90 : 5,000C/T

13



B 4§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

INC.

#MA14E  Mechanical Spec.

SHRRE 28 LY 2x10-1 N - m Max ABS.
Resolution 25 to0 5,000C/T Starting Torque (2kgf-cm Max)
74 A B 1B MRESR 5.0x10-% kg-m2Max Smartceiver
Output Phase A, B Phase Moment of Inertia (500g-cm?2 Max)
EEET o BRAHFEOGH in-1 C
onverter
Supply Voltage DC+24V= 20% Maximum Allowable Rotation 2,500min =1 (rpm) !
HEER 300mA Max (A FE) $EHM 392N Max Coup-
Consumption Current (No load) HAMEE Radial (40kgf Max) ling
Allowable Shaft Load i H M 49N Max
= 0 .
. BEH H = DC +24V £20% S Axial (5kgf Max) REF.
Volt: tput L. (] N
o g St L = DC+0.5V Max Operat;g Temp. Range Oto +50°C
©
c =] [
; folidiehas -20 to +85°C
3 =701 S Storage Temp. Range
3 ATV AZIVER H = DC + 24V +20% \ﬂ:
|5 Complementary L%%%E s IP 57
Output L = DC+1.1V Max rotective Structure
RED 98m/s?
BRAWE R o5KHz M Vibration (10G)
Maximum Response Frequency z Max i 980m/s?
V. IFY AR SusM Shock (100G)
Rise / Fall time s Max BE 7kg Max {EEBH®I, 8kg Max /758!
Mass Mount Type Flange Type
oI1s 38
- -
W AR EIEE (5) W HAGIFEZE  OUTPUT PHASE SHIFT
CIRCGUIT AT OUTPUT STAGE (EXAMPLE) oIs 66
T
%5 _T.T
EEHA Voltage Output S a, b | c.djabed=gxg oo oIs 68
- -Jw .
Shield Cable AR H ‘ \ ] Tr: OPEN ois 128
/ =R AchOutput —— | bt Tr: CLOSE
P2
. Power Supply Bt 5
[\ wrese [ ) pehowpat || | [ ois 85
Output signal line _— CC;u\{V
\J \g.l ] ik BT
* GND ¢ ] OH 35
‘ ‘ Lam Viewed from Shaft End
Encoder XABEXIEBESOMEL T L:Load -+
“xTransmission distance 50m Max u ﬁ"lbie CONNECTION TABLE OlH 48
13
e 17X AJVHH  Complementary Output # 2
R . . Function OH 60
A:25C3733 104 JAANT L=V =T = T
B:2SA1460 184 Twisted Pair Shield Cable BEHD ALTUXBIVER
'A25C3733 or compatitle EIR Voltage Output Complementary Output miB 0.4
g ; Power Supply -
B:2SA1460 or compatible /ﬁ{ RED 1 C+24V DC+24V
A
| o GND _-I-_ BLACK 2 GND GND
1 )
HAESHR 3 WHITE 3 GND Ach Output
Output signal line| ch Outpu
o { | o L BROWN 4 Ach Output GND
d b GREEN 5 Bch Output Bch Output
GND L:&a%r P P
Encoder ‘ J L:Load — 6 — GND
MARXEEBES00mELT XA —T IV TERICKWHBEFRETT .

*Transmission distance 500m Max

HRRERER, FRAREICKYKE

MERT— TR, A Y E—4 0 AFMEOREE CHREO L, EAL TS,
3% Note that the displayed transmission distance will vary greatly depending

on the usage environment.
% Verify the effects of properties su
transmission cable before usage.

CEDUETOTITERCES L,

ch as impedance characteristics of a

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

<& mm Unit: mm

EREhEH
Driving Shaft

EER
Mount Type

MIBFARNDIEIRISARARTRIL EM 4 & AFH L, HN—EBILIT>TLEEL,
Ffo. AN—BUFEHTIEOY T ERERICEA L. KIV M ESHT M LY
44kgf-cm THIF T T Z& W,

% Output cable is provided upon request.

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

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

%,,

—-=]
]

T7LVE EREhe
Flange Type Driving Shaft
e
Q .
.
- ™~

0.05TIR

RAERFARIL b M8
Hexagon socket head cap bolt

7

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

14



oiH 35 Series

AT URIIN PEBIALT

IOIH 35

B 45K FEATURES

547 ¢ 35mm/ FEFREAE ¢ 6mm

9} f&EgE : 500 ~ 6,000C/T
RIFTHESR
&I\

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

Resolution : 500 to 6,000C/T
Easy to attach
Ultra Small Size

W S OUTLINE

o
‘_.,
2XM2 E]:D

AN DL N
2KfTE '
Hexagon

socket set screw

(attached 2 pieces)

Shaft Details

R14.5+0.5
(Hiﬁﬁu?&ﬁnbﬁ)

PCD 29+

Recommended screw hole
on mounting side

PCD 29

Dimensions on Motor shaft

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

<& mm Unit: mm

N.P
il

90°
0.2
I O-ABfE
Encoder mounting surface
1o}
2 — - g &
|l cos o8 23.5 Max
Ni SN\ AT R It NN .
R il to == *
T ’ 3% | AANARIN M2.5
105 | T ERESER
23.7 Ei; L Recommended screw:
o N Hexagon socket head cap screw.M2.5
. E-aMERTE A Plain and Spring washer is used.
HEMRX Recommended

315

~._ L =500Min

B 2K  Model No.
FEXOBEHAEEBEE £EW,
ORFIMHRIZ CHBC £,

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

TS52

N3

15

P - B B
Resolution Pole
04 : 500C/T 00 : #m#% 4 00
07 : 1,000C/T 10 : #B%6 10
08 : 1,024C/T 30 : MmEL8 30

12 :© 2,000C/T
13 : 2,048C/T
14 : 2,500C/T
31 : 3,000C/T
16 : 4,096(2,048x2)C/T
17 : 5,000(2,500x2)C/T
33 : 6,000(3,000x2)C/T

. Pole/4
. Pole/6
: Pole/8




B 4§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

#MA14E  Mechanical Spec.

INC.

SHRRE 28 LY 5.9x10-3 N - m Max ABS.
Resolution 500 to 6,000 C/T Starting Torque (60gf- cm Max)
BipaLic] A,B,Z UV, W4 1EiRESR 1.0x10 -6 kg-m? Max Smartceiver
Output Phase A, B, Z, U, V, W Phase Moment of Inertia (10g-cm? Max)
BREE o BRAFEOEGEH P C
onverter
Supply Voltage DC+5V=5% Maximum Allowable Rotation 6,000min " (rpm) !
HRER 200mA Max (4 & 7E) e < 0.05mm TIR Max Coup-
Consumption Current (No load) ANEFRMABI L WH A 0.2mm M ling
Mounting Tolerance ;‘;{Elﬁnd Play -cmm Max
Shaft nclination 0.1° Max REF.
RS-422 164 BfEREEE 20 to +85°C
. RS-422 or compatible Operating Temp. Range —0to+
o 3
< RTFIR E #E B o
? g 7L RTAN Sjo:r:_:(e'zc}ﬁrent2 omA Max SRR Telnes [y 2510 +85°C
BT Line Driver REEE 1P 40 (BFEIEEL)
BE 3 S HEHR 20mA Max Protective Structure Elecfrgnlc C|rcwts. Disclosed
Sink Current RE) 5 to 55Hz, £#R1g Total ampzlltude 1.5mm
Vibration 50 to 200Hz, 49m/s? (5G)
3 A M 2H 3way, 2H each
g 490m/s? (50G) 11ms
A EE R Shock 6 A ME+#& 3 [ 6way, 3times each
. 200kHz Max B5E
Maximum Response Frequency " 0.2kg Max
S BV, TTYEE ass
Rise / Fall time 100ns Max ois 38
A -
W HAGIAHZE  OUTPUT PHASE SHIFT
W HEREIE (B) ois 66
_CIRCUIT AT OUTPUT STAGE (EXAMPLE) T
® 54> KZ 4/ 5 Line Driver Output b p abed=t £ 1 e=Tsl ois 68
a | c 4-8 2
RS-422 184 ARNTY=MT—TL 261532 4AY bed=t £ 1 (x2, x48
Sa22 ol Twisted Pair L5 b AEHEA abet=z 2 g (x2, x48%) ois 128
RS-422 or compatible Shield Cable 1532 or compatible Ach Output g: ZARRDEUR(LEY)
111°
_l:g B A7) g : From Uch (rise point) ois 85
Bch Output
to Zch center
1110
. OiH 35
. Z AN I
Encoder \ SRRIEEE kmIL T 7 Zch Output e
I3 Transmission distance 1km Max "74’1 OH 48
MRTNEXEME, FARBICLVARZ(EDUETOTITERCELL,
MERT—TIVIE, A2 E—F0 2FMEOREE CHREDL, FALT LR, g
* 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 87 miB 0.4
L Uch Output -
transmission cable before usage.
VRS B
. [ ]
W B{357% (BI)  ATTACHING WAY (EXAMPLE) veh Output Pole | kimnp,q | r
~Hi& mm  Unit: mm 4 30x1.5° | 180°
ANAENEDHRU (KIZH5%) M2x3 (274) W B H [ [
] 2XM2X3 Wch Output k  I|m/n p|lg 6 20+1.5° | 120°
Hexagon socket set screw (Cup point) ‘ ‘
8 15+£1.5° | 90°
o CCw
= WfELIRT

,,,,,,, 7@;;,,%,, o
B 1 s

BEEXINF

— Hexagon wrench

i
RARFARIVEM2.5
M2.5 Hexagon head socket cap screw

R=ILRAAL 2 FHLLIE
NAERINT & FORIC
— IITUTERL TS,
Please process and use the
ball point wrench or hex
wrench as shown in figure.

W %55t SPECIAL SPECIFICATIONS
AR CHERT SV
For special specifications, please consult us.

Driving Shaft

s AN—fF (AR PB8ICHNET, ) - With cover
cF=Trarva - Open collector output
- HEIRZ1T - Less wiring type

© E—2HBE  Number of motors pole

Viewed from Mounting side

M jE&3 CONNECTION TABLE

—KNig& A2 A PAY: V)]

Lead Wire Color Line Driver Output

P RED DC+sV -
= BLACK GND -
i BLUE AchOutput
52 BLUE/BLACK Ach Output -
& GREEN B ch Output
# 2  GREEN/BLACK B ch Output -
B YELLOW ZchOutput
% 2  YELLOW/BLACK Z ch Output -
* BROWN UchOutput
%/ 2 BROWN/BLACK UchOutput -
X GRAY VchOutput 4
R B GRAY/BLACK V ch Output -
=] WHITE W ch Output
B2  WHITE/BLACK W ch Output -

16



OIH 48 Series

AT URIIN PEBIALT

B 45K FEATURES

5N d 48mm/ HBFRIEHE ¢ 8mm
thZedf ¢ 9.525 (3/8inch) % CTXICTIAE
EEROFZTHEEVAEDE I,
4EBE - 1,000 ~ 12,000C/T

BRI HER

Outside Diameter: ¢ 48mm / Motor Shaft Diameter : ¢ 8mm
Hollow shaft available up to ¢ 9.525 (3/8inch)

Please contact our sales divisions.

Resolution : 1,000 to 12,000C/T

Easy to attach

W SFZE] OUTLINE

IOIH 48

17

\\
% L = 500 Min

<I% mm Unit: mm

5
R20
[ee]
| - <
=Y
N o
Zlr Wtk
‘ 35 Mounting plate details
I O-4BE
‘ . 23.5
| ‘ =7 Encoder mounting surface 0
i — 22 Min\ e
g ©
: g ©
N.P gz e L7227 I
. j . Cel f——+— 13
| = o TRz
=— —
: 2xM3
‘ ~ ] e
27 o F— SFFE NAR LD
M e HU2AfIE
‘ 46 Recommended Dimensions on Motor shaft —~—————_ Hexagon

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

Shaft Details socket set screw
(Attached 2 pieces)

B #2X Model No.

EEXORRIHREEIBEES 72E W
OFFFMERRIE SRS 728 W

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
XX 4B TEE
X 4 is possible, too.

Pole

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




B 4§ SPECIFICATIONS

EXRMEHE  Electrical Spec.

#MA14E  Mechanical Spec.

INC.

SERE 28 LY 5.9x10-3 N - m Max ABS.
Resolution 1,000 to 12,000 C/T Starting Torque (60gf - cm Max)
HHHE A, B,Z UV, W1 fEitREE 1.0x10 -6 kg-m? Max Smartceiver
Output Phase A, B, Z, U, V, W Phase Moment of Inertia (10g-cm? Max)
BREE o BRAHFEOGH P C
onverter
Supply Voltage DC+5V=5% Maximum Allowable Rotation 6,000min " (rpm) !
HERER 200mA Max (& 7755) _ ‘ e < 0.05mm TIR Max Coup-
Consumption Current (No load) ANHWFEMABXL 75 0.2mm M ling
Mounting Tolerance ;‘;{Elﬁnd Play -cmm Max
. Shaft Inclination 0.1° Max REF.
RS-422 124 BEEERE
# o RS-422 or compatible Operating Temp. Range -20 to +85°C
c
AT | SALRTAA V—ZEH  20mA Max A7 R -25 to +85°C
B dinpnven Source Current Storage Temp. Range
% R IP 40
& YU ER  20mA Max Protective Structure
Sink Current EE 5 to 50Hz, £#&f& Total amplitude 1.5mm
Vibration 50 to 200Hz, 49m/s? (5G)
atio 3 AHE%& 2H 3way, 2H each
ﬁ#lﬁ%lﬁl;&ﬁ 200kHz Max e 980m/s? (100G) 11ms
Maximum Response Frequency Shock 6 A ME+#& 3 [ 6way, times each
LBV, L) EERE gE
Rise / Fall time 100ns Max Mass 0.3kg Max -
ois 38
(ol
W HExEIEE (B) B EHfHHE  OUTPUT PHASE SHIFT o5 66
CIRCUIT AT OUTPUT STAGE (EXAMPLE)
T
oA KZ4/NHF Line Driver Output S I R | ols
p a _b.c,d abed= 725 e=Tiy 68
[
R N . . 1T
D ; wisted Pair ; J I_J . o -
RS-422 or compatible / Shiod Satle, [26Ls320r compatible A ch Output 0 f*lﬁuqllb EUR(LLED)
B8t ] [ g Fonus(eps ois 85
g : From Uch (rise point)
‘E B ch Output to Zch center
RSN OH 35
v Z 1N
Encoder ‘ NXARE IR kmL ” e
2 Z ch Output . - ccw
B%Transmission distance Tkm Max P DAELIET OH 48
MFRNMEXREHE, FRARBICLRECEDYETOTITER( LT, g Viewed from Mounting side
KBRS — TV, (Y E—4 0 ABREOHEE CRRAOL, FAL TR, OH 60
2 Note that the displayed transmission distance will vary greatly depending P
on the usage environment. Uik MiB 0.4
3% Verify the effects of properties such as impedance characteristics of a U ch Output 1B -
transmission cable before usage. Vv #iH — T Pole | k,,m,n,p,q | r
V ch Output 4 30+1.5° |180°
| ThHE ATTACHING WAY (EXAMPLE +1.5° o
: Hyﬁ'jiz (1) ( ) wis T [ 6 | 20+15° 120
~H& mm- Unit: mm W ch Output ki llmlni plql 8 | 15%1.5° | 90°
ABRIED R (I35 M2X3(2F) ‘ ‘
~1 2XM2X3

Hexagon socket set screw (Cup point)

EREhEh
Driving Shaft

—

RARFFHRIEMI

M3 Hexagon head socket cap screw

M 57l{t#: SPECIAL SPECIFICATIONS

ARG BT SV

For special specifications, please consult us.

cF=7raLrv4 (5V,12V)

- EHFEEE 24,000C/Tig
- BERE1T

- -2

- X445 FEBE

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

* Number of motors pole

* X4 resolution

M jE&3% CONNECTION TABLE

—KNig& A2 A PAY: V)]

Lead Wire Color Line Driver Output

P RED DC+sV -
= BLACK GND -
i BLUE AchOutput
52 BLUE/BLACK Ach Output -
& GREEN B ch Output
# 2  GREEN/BLACK B ch Output -
B YELLOW ZchOutput
% 2  YELLOW/BLACK Z ch Output -
* BROWN UchOutput
%/ 2 BROWN/BLACK UchOutput -
X GRAY VchOutput 4
R B GRAY/BLACK V ch Output -
=] WHITE W ch Output
B2  WHITE/BLACK W ch Output -

18



o 60 Series

AT URIIN PEBIALT

B 45K FEATURES

547 ¢ 60mm/ FEFRIERE ¢ 20mm
thZ2El ¢ 20 £ THICFEE
EEROZTHEVEHELEEL,
SEEE - 1,000 ~ 8,192C/T
RUFTHIRS

Outside Diameter: ¢ 60mm / Motor Shaft Diameter : ¢ 20mm
Hollow shaft available up to ¢ 20

Please contact our sales divisions.

Resolution : 1,000 to 8,192C/T

Easy to attach

W 442X OUTLINE

41,7+
5
0.2
g (P
= ~
S22
] o
o +
g R
L = 500Min. u

IOIH 60

SRR

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

<% mm Unit: mm
24

12 4X¢p3.5

-2

H

o i
©
I O-4BftE
Encoder mounting surface
25Min.\ N\

RERMIEDRL 2ATE
Hexagon socket set screw(attached 2 pieces)
HRET—SETE

Recommended Dimensions on Motor shaft

B #2X Model No.

FEXOE R EEEES 720
OFFRIERRIE TR 230,

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

TS52

N4

2 OB B

Resolution Pole
07 : 1,000C/T 00 : #m% 4 00 : Pole/4
08 : 1,024C/T I 10 : f@% 6 10 : Pole/6
12 : 2,000C/T 30 : MmEL8 30 : Pole/8
14 : 2,500C/T
17 : 5,000C/T
33 : 6,000C/T
46 . 8,192C/T

19




B 4§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

#MA14E  Mechanical Spec.

INC.

DERE EE LY 9.8x10-3 N - m Max ABS.
Resolution 1,000 to 8,192 C/T Starting Torque (100gf- cm Max)
H A48 A B,Z UV, W4 1BiERESE 6.5x10 - kg-m? Max Smartceiver
Output Phase A, B, Z, U, V, W Phase Moment of Inertia (659 -cm? Max)
EEET o RAHFEEER in-1 C
onverter
Supply Voltage DC+5V+5% Maximum Allowable Rotation 6,000min " (rpm) !
HEER 200mA Max (4 & 77E) e < 0.05mm TIR Max Coup-
Consumption Current (No load) ANBHFEMEIL HHmE ling
Mounting Tolerance Axial End Play 0.2mm Max
HEH o
Shaft Inclination 0.1° Max REF.
RS-422 i B{ERE
35 RS-422 or compatible Operating Temp. Range -20 to +85°C
E =] [H
AT | SqLRFAN V—ZE#R  20mA Max fﬁ"“‘gfﬁ R -25 to +85°C
, T | Line Driver Source Current torage Temp. Range
i g REWE
9 EEE
y . IP 40
B 3 L+ 20mA Max Protective Structure
Sink Current R 5 to 40Hz. £4R4g Total amplitude 1.52mm
Vibration 40 to 200Hz, 49m/s? (5G)
atio 3 AHE%& 2H 3way, 2H each
BRGERBEE wE 980m/s2 (100G) 11ms
Maximum Response Frequency 200kHz Shock 6 F1E# 3 [ 6way, 3times each
LBV, LTV EERE HE 0.5kg Max
Rise / Fall time 100ns Max Mass g
oI1s 38
(ol
W ez E R () W EAGIAEZE  OUTPUT PHASE SHIFT I
CIRCUIT AT OUTPUT STAGE (EXAMPLE)
= sn o= o . . T
\
® 54 KZA/\HF Line Driver Output s b o d a.b.c.d=£tg e=Ti; ois 68
\
. . . T T
. VARMT =R =T sy ahcd=- £ - (X2, X4B%
RS-422 1A AT I 26Ls32 fAk A it ( 3 ) ois 128
RS-422 or compatible Shield Cable. | 28-5320r compatible Ach Output g: ZRPDEURGLEY)
x1°
B AN . ois 85
g From Uch (rise point)
‘E B ch Output to Zch center
nEr OH 35
. ¢ e Z 1A
Encoder ‘ XARXIERE 1 kmL T Z ch Output € ‘ ccw
B%Transmission distance 1km Max BEL)ET OH A48
KETERERL, BREECLAECTHY ETOTIRRC £, .9 Viewed ffom Mounting side
MERT =TIV, 12 E—4 0 AEMHEOHEE CRAD L. AL T ERY, OH 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 ch Qutpu B ‘ mis 0.4
transmission cable before usage. VBE Pole | k,l,m,n,p,q | r
V ch Output 4 | 30=15° |180°
W B3 53% (B)  ATTACHING WAY (EXAMPLE) T B 6 | 20215 |120°
<F& mm  Unit: mm W ch Output 8 15+1.5° | 90°

NART DU (KIZAH5%E)M3X3 (274)
2XM3X%3
Hexagon socket set screw (Cup point)

EREpHH
Driving Shaft

RERFARIMS
M3 Hexagon head socket cap screw

M #5501t# SPECIAL SPECIFICATIONS
RIS T W

For special specifications, please consult us.
CACTYXC BRIV
- BEARET

+ Complemental output
* Less wiring type

—KNig& A2 A PAY: V)]

Lead Wire Color Line Driver Output

P RED DC+sV -
= BLACK GND -
i BLUE AchOutput
52 BLUE/BLACK Ach Output -
& GREEN B ch Output
# 2  GREEN/BLACK B ch Output -
B YELLOW ZchOutput
% 2  YELLOW/BLACK Z ch Output -
* BROWN UchOutput
%/ 2 BROWN/BLACK UchOutput -
X GRAY VchOutput 4
R B GRAY/BLACK V ch Output -
=] WHITE W ch Output
B2  WHITE/BLACK W ch Output -
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miB 0.4 Series

12UXVII /BRI

B 45K FEATURES

MiREEICBh. EEMIEV,

EERLEM

SEMBEANEL THYHEMD8EZED/NIVAEEA
(BEEEY 2—JL=04)

Excellent vibration resistance with high reliability.

High speed responsivity

In-_bunt 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 442X OUTLINE

<1% mm Unit: mm

=)
L©
T Y ER
] Sensor back side BRE 1492
Kt B = (¢5.3) Z 103 Groove depth
Detection gear example 29.15%01 <~ ?, - -
Z=128 M=0.4 = 3 ﬁ S =
. 8 2 Z
el i
o] 8 %
. o ”’—"”/%
] '
E]
BTN THER
2-¢3.5 Prosessing recomended diagram
18.8 — for sensor mounting.
29.15%01
27
miB 0.4 . 2—@H6
I T (FHRE-AAR)
ZAEERS Y~ EGap e I \\ (For parallel pin insertion)
z Pf?ase Gap between sensor and gear. [
*\ 0.15=001
(32}
{fs L
(
? 2 j Q 2—M3
- ||| o (Y BA$H)
~ o 2 (For sensor mounting)

4.7 0.3

= ABMEZBS
A,B Phase

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

B #23X Model No.

EEXOBISHR ZMIEELS £,
OfFAE#IF CHHR &0,

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

TS5291N100
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B 4§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

#MAE4E  Mechanical Spec.

INC.

ABS.

SMEEE (%% 128 DHE) B EEEEDTX vy TS
Resolution 1024 o1 (No. of teeth 128) Air gap between Sensor & wheel 0.15 £0.01mm
EBRERE t>ﬁtﬁ§5°}7)b75ﬂﬁ§;ﬂ/ . Smartceiver
Supply Voltage DC+5V56% Radial In alignment btwn Sensor & wheel £0.3mm
HEER 200mA Max (#E&THF) Y EWERT R MEEMEAL
Consumption Current (No load) Axial In alignment btwn Sensor & wheel +0.5mm Converter
AM26C31 HHY 3’”'555’§ﬁ -20 to +85°C Coup-
# o AM26C31 or compatible & gl Tse: g ling
& Lt A -25 to +100°C
2] 'g SAURSAN V—Z2ERK  20mA Max Storage Temp. Range REF.
i Line Driver Source Current REEE IP 66
3 Protective Structure
% o> OB 20mA Max 5 80m/s? Max
Sink Current Vibration 37 3way 3Hr(10 to 2,000Hz)
RAGER R 519KH i 1,000m/s? 3 F5H % 6 H
Maximum Response Frequency z Shock 11ms 3way, 6times each
- _ 30,000min-"
RAHFADOER mn (.:E’l") Lok 0.5kg Max
Maximum Allowable Rotation (8% 128 DR Mass
(No. of teeth 128)
LBV, LTV BFE
- . 100ns Max
Rise / Fall time L
W HBIAHZE  OUTPUT PHASE SHIFT
. .':I:'JJEQIEIE%(@J) T ois 38
CIRGUIT AT OUTPUT STAGE (EXAMPLE) ABZ [T
05T —
© 512 K51 /5HiF  Line Driver Output amen [— 1 [ ARZ L o1s 66
N s - AchOutput ~l.a b e d 4 A —
AM26c31 1Y~ YTAMSTYZIMRT =TIk 56 537 4834 ois 68
) - , B=100 Max. (Typ.
AM26C31 or compatible / STm;sl}jegaPﬁgl 26LS32 or compatible B cﬁ gﬁutﬁpﬁ —I l—l a B nsec Max. (Typ.)
WAtE I 34
ZHHA _I—L Mounting Side a=Tvvvren ois 128
{ Z ch Output }-—k—{ 0 _— Encoder
— CW
. - — CCW o bedz 0T ow ois 85
Encoder ‘ XARIXFEEE 1 kML T T = 360 atb, b+c=05T +0.2T
Iem——— 1024 k=10T+05T (R oH 35
s Transmission distance 1km Max
MRNMEEIER L, FARBICLVAZCEDY ETOTITERCEEL, E§iﬁﬂl¢7§®ﬁ‘)\ E’/*fﬁ (z#8
SERS— T, A -4 ABMEOREE CRBOL, BALTIESL, T [E) 25 R CCWEERT 3o A BARNE - OH 48
% Note that the displayed transmission distance will vary greatly depending CW rotation viewed from Z ch — =
) magnetic sensor side. ' 7ch wheel
on the usage environment. OIH 60

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

M jEfEZx CONNECTION TABLE

U—Fige m R

Lead Wire Color Function
i RED DC+5V
-] BLACK ov
& BLUE A ch Output
* BROWN A ch Output
o4 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)
= 1 MU1782N120 (s%k 128)

- - . NO. of teeth 128
@I TR FZEL,
@ Please contact us for more information.

W tHEEHEM4HE  SPUR WHEEL SPECIFICATION
o AfH. BIEAMEELHE  Spur wheel of A-Bch Signals

;lwho.?f Teegt&h 128

Moduia 04

E 7 A 20°
Pressure Angle

L E

Accuracy JGMA 4 ik

B &
Tooth Thickness 4.3mm £0.05mm

o ZHHAmEER  Spur wheel of Zch Signals

B Ed 1
No.of Teeth
T2
Module 0.4
E 7 A 20°
Pressure Angle
Accuracy JGMA 4 iR 4.3 i
1
B X ‘
Tooth Thickness 3.3mm £0.05mm Py 33

o ZHWEL A, BHEEDCHLERFR Bl

Placement of Zch wheel vs Ach Bch wheel

Z 18E
Zch

A,B 1HEE 2
A,B ch

mie 0.4 I
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miB 0.4 Series

12UXVII /BRI

B 45K FEATURES

MRS ICEN. EEEIEL,

SRS EME

ERRIES N

(9&RBEIC & Y 40,000min” LI LS FTEETT)

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 S OUTLINE

~Fi& mm Unit: mm
=)
L©
Y ERE
. Sensor back side BRS 1792
HR s (¢5.3) g 103 Groove depth
Detection gear example 29.15%01 LJ s
Z=128 M=0.4 i 3 & %
3 0.2 h §o g
“ 2
HE
OJI @ ‘ O
o
A L/?\\ — [
o\
A BT N T HERER
2-$3.5 Prosessing recomended diagram
18.8 — for sensor mounting.
IMIB . 29,1501
o 4 25.8 r“—“
T 2—¢1 H6
T (FAEBEAR)
ZARER S Y ~EGap / : N (For parallel pin insertion)
Z Phase Gap between sensor and gear. / \ Q N
015 +0.01 .
T o1 B
© L9t &
™ _] !
? g _J ® 5 / L 2_M3
= L ° ! (LY RAH1IA)
o o 33 (For sensor mounting)
= ~
A BHEERS <
A,B Phase
IBESAZE £0.5mm  Unless otherwise specified tolerance is =0.5mm

I #2X Model No.

FEX DR IR Z HIEEL LSV,
OFFRIHHRIZ TR £ 3L,

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

TS5291N500
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B 4§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

#MA14E  Mechanical Spec.

INC.

SHRRE (8% 128 DHE) Y EREEDF vy T ABS.
Resolution 128 C/T (No. of teeth 128) Air gap between Sensor & wheel 0.15 £0.01mm
EBRERE t>*f&:§l§5°}7)ﬂilﬂﬁ§?<b . Smartceiver
Supply Voltage DC+6V56% Radial In alignment btwn Sensor & wheel +0.3mm
HEER 100mA Max (#E&TarBF) Y ERERT X MAAMEAL
Consumption Current (No load) Axial In alignment btwn Sensor & wheel 0.5mm Converter
FFOTHR By AEE -20 to +85°C Coup-
Analog output Operating Temp. Range ling
HARE AB # vdc R REEEH o
Output Form AB Phase Vpp Storage Temp. Range 2510 +100°C REF.
ZH# Vdc REEE P 66
Z Phase Vpp Protective Structure
RACERRE 128KH =& 80m/s? Max
Maximum Response Frequency z Vibration 37%® 3way, 3Hr(10 to 2,000Hz)
] = 2
BANEEREY PN o e ach
Maximum Allowable Rotation = Y,
(No. of teeth 128) HE
TEY. TFOEE Mass 0.5kg Max
Rise / Fall time
L
W HExElEE (B) W HAGIHHZE  OUTPUT PHASE SHIFT _
CIRCUIT AT OUTPUT STAGE (EXAMPLE) o ols 38
a, b, ¢, d=90°+3°
abecd
(o] )
o -t —ow °°
A, A B,B,ZZ% —_—
—O A,A,B,B,Z Zph - I
o phase WANEA /i \ mHE 1oy 0568
Bl A A \ / . Mounting Side /m —
d Output Signal A Ach t ; vdc | Vpp |_' _— ois 128
p-amp _\ N
\ a
ARTUTRAENER Al g a =
Op-amp maximum output current _ € cw ois 85
B \ / \ VAR
B, B 18 ! A
B. B ch , ; Vdc | Vpp OIH 35
— \ \ A B*E e
B/ I/ \ [E3]
’ - ABchwheel Zch wheel OH 48
I O—-%% EEOERICE T,
RN T,/ - ZABEERI»SFvE R TCWE OH 60
z,Z \ , Vpp O EERHHET 3,

M jEfGZ* CONNECTION TABLE

) — Nt B

Lead Wire Color Function
i RED DC+5V
=2 BLACK GND
& 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—JUK (E1%) Shield (chassis)

W s EE (B15T)

SPUR WHEEL (Separate Sale)

F= : MU1782N120 (Ba%y 128)
NO. of teeth 128

O@FH#lIE SRR 2T,

@ Please contact us for more information.

\ Vde  cw rotation viewed from Z ch
j/7\ 278\ magnetic sensor side.
z

W HEEHaE 4 SPUR WHEEL SPECIFICATION
o A%H. BMAMEELH: Spur wheel of A-Bch Signals

l%lﬁo.of Tee%&h 128
0.4

E 5 A 00°

Pressure Angle

¥ & JGMA 4 &

Accuracy

S &
Tooth Thickness 4.3mm £0.05mm

o ZiHAMEEMH  Spur wheel of Zch Signals

231 8 1
No.of Teeth 4.3 |
EJa-Jb 1]
Module 0.4 133
E 5 A 20° .86
Pressure Angle ——
b =
Aﬁccuracy JGMA 4 ﬁ&
E S
Tooth Thickness 3.3mm x0.05mm
o ZHHME & A, BAEREDMERR R
Placement of Zch wheel vs Ach Bch wheel =i é ’FEEM}
astEms [ |
A,B ch

mie 0.4 I
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si 35 Series
N 7o5Vua—K v 09—y | T-Format 2

M 458/ FEATURES

5 ¢ 35mm/ FFAIERE ¢ 6mm

FITIYa1—MEBER

17bit/1 [E%5 (6,000min ~ ' Max)

WAMED Y F7IVTF —2BEHK (NRZ)

HC 2 WikaE

ERBEEA I UXA AT OA-SORBE LU THERT &L,

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 ,
W 42 OUTLINE

HTED-D ~F& mm Unit: mm
Section D-D

I oSt
Recommended
Dimension on mounting encoder

Yo}
(52}
© 2XM2.6
PCD 2902
2XPp3FE S
Equally Space:
PCD 29
BT HR
Electronic EartsT I
t E-48TE
. i “Dimension
3 B2 Z XM 4 £0.05mm
% Axial End play +0.05mm X motor shaft
N .
—
[O]p0.01]B _4 ki
©
WEC-C 0.015 | o
Section C-C 2XM2.6 ¢$5.5:0.2 Q1w
XM2. 2 <
FARHELDI (7£35) o | g W CXEIE
M2.6X32AfT &) ©
Screw with a hexagonal driving v &
hole(with dent end) $20 1065 [°F

F M2.6x3(Attached 2 pieces) [Olpo.01]B
FEo by

Fasten Torque

0.353+0.020N-m

(3.6+0.2kgf-cm)

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

B 23X, Model No.

EEX DR R EEEES £E VY,
OFFBIEHRIE TR 230,

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

TS5668N20
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B 14§ SPECIFICATIONS

INC.

BERAYLHE  Electrical Spec. A4  Mechanical Spec.
2 % B 17bit (1 ElE5) 1BitREE _6 2 m
Resolution 17bit/turn Moment of Inertia 0.24x107"kg - m* Typ
HHa-F H2EI—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
HREHR 110mA Max (SR TH) ANMOHELE L H7TE 0.05mm Max Coup-
Consumption Current (No load) Mounting Tolerances Axial End Play ling
HARE = e . . WEh N
Output Form F4~K51/5(RS-485) Line Driver Shaft Inclination 0-1° Max REF.
BAHEOEGEH _ EhER E #E N
Maximum Allowable Rotation 6,000min-" (rpm) Operating Temp. Range -10 o +85°C
=] 3]
35ps to 63ps ﬁg’"“’%ﬁjﬁ - -20 to +90°C
) UVIR NEEESRE, orage ‘emp. Tange i
‘DICKUREEL D, REBE RHEE
> 7 IV R . 2 5Mbit/s HHFERR, Protective Structure Not Enclosed
Serial Data Transfer Cycle (Note) Including time for a request. EH 5 to 58Hz, £1&1g Total amplitude 1.5mm
Time depends on the ID Codes. Vibrati 58 to 2,000Hz, 98m/s2 (10G)
2.5Mbit/s Start-Stop foration 3AME& 2H 3way, 2H each
fransmission. L E 1,960m/s2(200G) 11ms
F_za-F ~N— 25> F NRZ B Shock 64 M&3E 6way, 3t|m:ss iach
Data Code Base Band NRZ (Bi-direction) HE 0.03kg Max 7 7 VEELLY
Mass : Excluding Cable
s135 I
sA 35
SA 48
sA 50
sA 100
B iEi5%  CONNECTION TABLE
5 : z : sA 135
U—FK# Lead Wire ‘ # Bt Function ‘ fi £ Remark
=] WHITE Vee DC+5V+ 5% =E&EIE Main Power MsB 0.8
2 BLACK GND —_—
K& LIGHT BLUE SD ) _ MSB
— SUTINT—41E Serial Data 0.4
% PURPLE SD

W x/ZEEKA 27—

ZIEA
Receiving Side

ADM485 1834

T2 a-414 =7
Encoder Side Cable
5V 5v
1kQ

ADM485 or compatible

o

ADM485
ADM485 or compatible

5

CANED

1 1
1 1
1 1
, . 1kQ
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

se
élm
Bl

An example of circuit structure

SRR — TV, Ao E—F 2 ZHEOFEE CHEBOLE, FRAL TSV,
% Verify the effects of properties such as impedance characteristics of a transmission cable before usage.

1kQ %

RECEIVING AND TRANSMITTING INTERFACE

L SDAT: JU7LTF—%

Serial Data

SRQ : YTk
Request

DE
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ISI 35

si 35 Series

7oVYVa—-b/"290VI—-2

B 458K FEATURES

547 ¢ 35mm/ FEFREAE ¢ 6mm

=M ERE - 23bit

707 /7 2)VAEKESR ONE-chip IC D#H
EX70O0—-XRIVL—7 59 EREE K
BEATUIZT00/ N1 P EDT — 2% EXAHTRE

mE Y EETEE

EERrh O E R B BTEF (S SbithE E % £REE

Outside Diameter: ¢ 35mm / Motor Shaft Diameter : ¢ 6mm
High Resolution : 23bit

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

High resolution interpo
Data of over 700 bytes

lated circuit (high speed closed loop)
can be written to the installed memory

Can be mounted with a temperature sensor
Guaranteed 5 bit accuracy, even when power is momentarily interrupted during rotation

W SFZE] OUTLINE

27

2-BAFRE HPCD 29
Equally Spaced 2-Mounting hole

BT

¥rED-D
Section D-D

E—BT R

<& mm Unit: mm

#35

201888
$33.4 85

Ji%\

2X

Recommended dimensions
on mounting motor

M2.6

PCD 29%°

1250 15
DF13-5P-1.25-DS

W NG )
| .___|___ “T(HIROSE ELECTRIC) E

RARMELDRT (VRI%) M2.6X3 (2K E)
Screw with a hexagonal driving hole(with dent end)
M2.6x3(Attached 2 pieces)

#{thIL7 0.353+0.020 N-m (3.620.2 kgf-cm)

x
3
1 E e
||.—|—' e § Dimension motor shaft
”‘ N - 3 #8125 Z4%0.05mm
11N i e = Axial End play ©638
) B
o 3 3 =
3 BHY | o)
$25 p @| © o
—y N
[710.035]A] $5.5% ™~ (71 0.05 [B]
— 8
S < £ - —
© g'; L - 0015 =
[Cl$0.018 o0 T
@ #6° ¢33_418833
O]$0.01] B
@12 2XM2.6

EESHAZE £0.5mm

Fasten Torque Unless otherwise specified tolerance is +0.5mm

B #23zX Model No.

HEX ORISR ZMIEES £,

OFFRIEARIF TR 280,

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

TS5710N40




B 14§ SPECIFICATIONS

ESRMEHE  Electrical Spec.

MEEE .

Resolution 23bit
HAHa-F f2EI—F
Output Code Pure Binary Code
EREE

Supply Voltage DC+5V+5%
HEER 150mA Max. (fE&7TEF)
Consumption Current (No load)
HAREE o= e ) )
S e 54 RK54/\(RS-485) Line Driver
BRAFEOER

Maximum Allowable Rotation

6,000min~" (rpm)

U T IVERERA

Serial Data Transfer Cycle

35us to 63us

F—43a—-F
Data Code

N—Z/\> K NRZ
Base Band NRZ

M #&#tz CONNECTION TABLE

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

B e

AL ‘ Function ‘ Remarks

1 NC

2 GND e

3 SD . -

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

W=/ ZERKAFT71—R

ADMA485 or compatible

T a-—41l
Encoder Side

#eMEYH4E  Mechanical Spec.

0.17x10-% kg-m?2 Typ

fRitReR

Moment of Inertia

RAFEOEY

Maximum Allowable Rotation

6,000min~" (rpm)

FEHE
Radial Play 0.05mm TIR Max
ANHMOHFEMBEZL Bm
Mounting Tolerances Axial End Play 0.05mm Max
WEh o
Shaft Inclination 01° Max
DfFRERE .
Operating Temp. Range 1010 +85°C
=]
ReFiRE I -20 to +90°C
Storage Temp. Range
REWE BARE
Protective Structure Not Enclosed
) 5 to 58Hz, £#ig Total amplitude 1.5mm
Vibration 58 to 2,000Hz, 98m/s? (10G)
3A4ME#& 2H 3way, 2H each
EE 1,960m/s2(200G), 11ms
Shock 64 M&S3ME 6way, 3times each
HE
Mass 0.03kg Max

=M

Receiving Side

-

-
-t

-

ADM485 or compatible

RECEIVING AND TRANSMITTING INTERFACE

G

L SDAT: JUT7ITF—%
Serial Data

ADMA485 18 Y 5V ADM485 1%
1kQ 1kQ
/\
% 220Q / \ 220Q %
éko : L 1kQ 4%
1 1
— ! ! —

|DE

[ X AE R B

SRQ : UYIZh
Request

An example of circuit structure

MOBELHRIEE. HRAETHHVEDE S,
3% Please contact the International Marketing Sales Dept. for communication specifications.

DE

INC.
Smartceiver

Converter

Coup-
ling

REF.

si 35 I

sA 35
SA 48
sA 50
sA 100
sA 135
mse 0.8

mse 0.4
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si 35 Series

7oVYVa—-b/"290VI—-2

B 458K FEATURES

547 ¢ 35mm/ FEFRIEAE ¢ 8mm

=M ERE - 23bit

707 /7 2)VAEKESR ONE-chip IC D#H
EX70O0—-XRIVL—7 59 EREE K

B8 AEVICT00NA MU EDT — 2% E XA HLTRE
mE > YHEHTTRE

EERrh O E R B BTEF (S SbithE E % £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

M 542X OUTLINE

a%7% 1Pinfil
Connector 1Pin

DF13A-5P-1.25DS (20)

(EOtwEi)
(HIROSE ELECTRIC)

~H& mm Unit: mm

N.p

13)
=
1
i

Te)
o
[=}

EBEIAZE £0.5mm

tolerance is £0.5mm

Unless otherwise specified

#IE | FRARNRIM3
FNRERER
Recommendation :

M3 cross recessed head
screw with captive washer.
(Not attached)

R
&‘\ ‘\
8 g 4:@: ™
|
\
35
90°
M3x3
RARMELEDHRU
(77R3%)
Toosmim  M3X3 2/fIE(RR)

Encoder mounting surface

25 2XM3P=05

%
<
<
—+-—of |3
\ V99
<
s

Shaft details

Hexagon socket
set screw
(cup point)

HRET— S8~

Recommended Dimensions on motor shaft

B #2X  Model No.

FEX DR IR ZHIEELS £E LV,
OFFRIE# I T &0,

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

TS5711N40




B 14§ SPECIFICATIONS

EXKLHE  Electrical Spec. #MEYHE4E  Mechanical Spec.
PIERE _ EE LY (at 20C) 3
Resolution 23bit Starting Torque (at 20°C) 5.9x10~% N -m Max
HAHI—F fi2EI— K tRAEE er
Output Code Pure Binary Code Moment of Inertia 1x107%kg-m* TYP.
EREE RAFEOER —
Supply Voltage DC+5V5% Maximum Allowable Rotation 6,000min~" (rpm)
HEER _ 150mA Max. (FEETEF) =|=?§_77'r5-'1 0.05mm TIR Max
Consumption Current (No load) Radial Play
HAREE = o= e . . ANBOHFEMBEX L BT
Output Form F4>KF1/¥(Rs-485) Line Driver Mounting Tolerance Axial End Play 0-1mm Max
BRAFEOER - HEh 0.1°M
Maximum Allowable Rotation 6,000min " (rpm) Shaft Inclination ) ax
S UTIVERER BERERE _ ;
Serial Data Transfer Cycle 35ps to 63ps Operating Temp. Range 10 to +85°C
F—4&3—F ~AN—2ZJ\> K NRZ REFREEH 20 to +90°C
Data Code Base Band NRZ Storage Temp. Range
REBE FHEE
Protective Structure Not Enclosed
IRE) 5 to 58Hz, £#Ff& Total amplitude 1.5mm
Vibration 58 to 2,000Hz, 98m/s? (10G)
3 5ME& 2H 3way, 2H each
EHE 1,960m/s?(200G), 11ms
Shock 65 M&3E  6way, times each
EE
Mass 0.06kg Max
B 1E=ft3x CONNECTION TABLE
A% % : DF13-5P-1.25DS (20) (£ Ot EH##)
CONNECTOR TYPE : DF13-5P-1.25DS (20) (HIROSE ELECTRIC)
% B &=
FIN No. ‘ Function ‘ Remarks
1 NC E
2 GND E—
3 SD . -
SUTINTF—2EE
Serial data signal
4 SD
5 Vce EEiR
Power
W 3%/ S{EEER A2 7 T—A RECEIVING AND TRANSMITTING INTERFACE
T o4& 2
Encoder Side Receiving Side
ADM485 184 SV o 15V ADM485 184
ADMA485 or compatible : X ADMA485 or compatible
1kQ y 1kQ
l /\ l
— ! ! L SDAT: JUT7ITF—%
nCHIBRDANE::
1KkQ | L 1kQ
1 | SRQ : UZIXRK
—_— ! ! — Request
DE DE

[ X AE R B

An example of circuit structure

SOREMHE. ARAETHHEVEDE T,
3% Please contact the International Marketing Sales Dept. for communication specifications.

INC.
Smartceiver

Converter

Coup-
ling

REF.

si 35 I

sA 35
SA 48
sA 50
sA 100
sA 135
mse 0.8

msB 0.4
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sA 35 Series

YN 75VUa—K TLFI—v

B 458K FEATURES

5 @ 35mm/ HBFRIEHE ¢ 6mm

23bit/1 El$5. 16bit % E$x

BEART 4 T, BERUNIEY 25247 7TV Ja—-bIa-4
O/NX b4EDOEE

AEERICT  — NNy 7ARZHERAL. 8Vi/ 1 X4z KR

E)ME - RIEFD LFRIBE : 105C%&ERK

L iERSAE (~ 85°C) (THEAN, MRIAVVRE S CERTEE

HEI T

LHERMAICIEEAN, HEERZ KIEICER

Outside Diameter: ¢ 35mm / Motor Shaft Diameter : ¢ 6mm
23 bit /turn and 16 bit multiturns
Quick and easy installation Modular type Absolute Encoder with 23/16 bit in flat and slim body
High Robustness
High noise resistance by using feedback system in interpolation circuit
ISA 35 Operating / storage temperature range : Up to 105C
Usable in higher temperature compared to conventional models (up to 85°C)
Energy saving
Power consumption is drastically reduced compared to conventional models

542 OUTLINE

i D-O-D <Fi& mm Unit: mm

- f«=D Sectional Plan DOD
xRS NP —=ectona’ 7an 0
xDetails of Two Holes
for installation

J%7% 1Pinfll

'& Connector 1Pin
‘61 2.8
0
— [50)
<
mE Sk
Connector
soxBATR =45 DF13A-7P-1.25H(21)
xTwo Holes for Installation (EOt&EHE) N
PCD 29 (HIROSE) - E-4EUFHETE
o rD Recommended Dimension of the
BT Hbam 42.5° Mortor Shaft
Electronic Parts (D]
[52)
= R S (RARRR) S
e T ] 3 % Undercut 3
L] S = 12,50 . 1.2
i 9 | #Z5ZM%0.05mm ©
ﬁ‘ up :I—I—l © ’Q/ Axial End Play 0.05mm
RN T $0.01/B]
25 12 = C0.5 N
93 : } kL S
8T 8
= M2.6X5 b4
H
Q6H6(2) o [ 001 g — 86
o7 2xM2.6
- PCD 297" [L[ 0.05 g

F1291=yNAESHAARTFAf &MU (M2.6x6) LEIFELRICFALTVET,
TBESVAZEL0.5mm

-M2.6x6 Screw with built-in washer is enclosed with the product.
-Unless otherwise specified tolerance is +0.5mm

B #23X Model No.

EEX ORISR Z MRS LS,
O AL IF CHK &0,

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

TS5723N140 / TS5723N143

31



B 14§ SPECIFICATIONS

INC.
ESMIHERE  Electrical Spec. R 14E  Mechanical Spec.
PR 23bit (1 El%x) . 16bit (%[E#R) &5t 39bit fRitRER . 0.17x10-%kg-m? Typ. m
Resolution 23bit/turn and 16bit multiturns Total 39bit Moment of Inertia
FPER Moga—r RAFEOEY - Smartceiver
. X i 8,000min
Output Code Pure Binary Code Maximum Allowable Rotation
5 E FEHE
E,}ggi% ) DC+5V 5% SEx B ey 0.03mm TIR Max Converter
upply Yoltage ANBMOFEMBAL WHE 0.05mm Max
50mA Typ. BH Mounting Tolerances Axial End Play ) Coup-
HEER Normal Operation o 0.1° Max ling
Consumption Current 30pA Typ. /N 7 U BRERRF _ Shaft Inclination ’
Battery Operation BfFRE R 1010 +105°C REF.
T EE o ] ] Operating Temp. Range
Output Form Z414 K547\ (RS-485) Line Driver BRiFEEaGE _ o
Storage Temp. Range 2010 +105°C
RAFEOEHER A -
Maximum Allowable Rotation 8,000min ﬁﬁﬁf_ﬁ RS
- : S5723N140 351063 Protective Structure Not Enclosed
7 U_ 7 VIR B T 00%us IRED 5 to 58Hz, £3F1g Total amplitude 1.5mm
Serial Data Transfer Cycle TS5723N143 | 18 to 32us Vibration 58 to 2,000Hz, 98m/s?
g 1,960m/s2, 11ms
3 \EEL — TS5723N140 2.5Mb ! ’
Y 7”"’%1:'/_ b S ps Shock 64E&3E  6way, 3times each
Serial Communication Rate TS5723N143 5.0Mbps HE 003k M
F—ga—F ~N—Z/X> K NRZ (1) Mass —og ax
Data Code Base Band NRZ (Bi-direction)
s1 35
sA 35 I
SA 48
B iEi5% CONNECTION TABLE
#EAO%4 : DF13-7P-1.25(21) (eO+EH#) sA 50
Connector type : DF13-7P-1.25(21) (HIROSE ELECTRIC)
PIN No. # g &% sA 100
Function Remarks
FER
1 Vee Power sA135
2 GND MmsB 0.8
3 GND
msB 0.4
SHEBN Y T UER
4 VB External Battery
5 SD . -
JUTINT—EES
6 =) Serial data signal
7 NC
W 3%/ Z{EMER A 27 T—XA RECEIVING AND TRANSMITTING INTERFACE
T a-%4 SIS
Eﬁzoder Side Receiving Side
ADM4g5 182 Vo LoV ADM4BS
ADM485 or compatible 1%Q : : 1KQ ADM485 or compatible
1 /\ 1 N
! ! I —— SDAT: 27T —%
220Q : ! 220Q Serial Data
I I
1kQ 1 1 1kQ
- 1 1 SRQ: U7 IRk
— : : — Request

B0 % A R 1]

An example of circuit structure

DE
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sA 35 Series

7oJUa—-bk/IWFI—=V

B 458K FEATURES

Ny T —L X4

HFF Ny F ) —HFRE

59 o 35mm/ HBFRIERE o 5mm
23bit/1 [EE5. 16bit % [ElER
BERT 4T, BERYNGES 25—4247 7TV a—-bIa-4%

O/NX MEOEE

REERICT « — KNy VAKX EHRAL, BV 1 X2 XH
B{F - (RERFOLRIEE : 105C%&ER

HHRERMA (~85C) TN, 1RIALVVRE SR TEATAE

Battery-Less Type
No external battery required

Outside Diameter: ¢ 35mm / Motor Shaft Diameter : ¢ 5mm

23 bit /turn and 16 bit multiturns
Quick and easy installation Modular type Absolute Encoder with 23/16 bit in flat and slim body

High Robustness

High noise resistance by using feedback system in interpolation circuit
Operating / storage temperature range : Up to 105°C
Usable in higher temperature compared to conventional models (up to 85°C)

542 OUTLINE

Battery-Less

*2x BV VA
xDetails of Two Holes
for installation

i D-O-D
Sectional Plan DOD

m

2T E 5

Mounting Holes

PCD 29

$20 158

E—4BUTHEETE
Recomended Dimension of the
Motor Shaft

<% mm Unit: mm

$35

DF13-5P-1.25H(21)

HRS) 3

) o

FETESVATE0.5mm

0 ]

X s %f

Nl ™

Tl o

1 R
| .
$25
$3
4_,**
‘:

¢560.DUB

$10

19MAX.

I %k Magnet
* R HIEDHENZE

Keep away from Magnetic Sensor

M2.5x5 ]

2xM2.5 E45
PCD 29+%*

12.50

<

)
k23

%

12 .

T-g8tiE
Motor Shaft Dimension

#2525 0.05mm
Axial End play 0.05mm

o $0.01]5— 22 L] 0.01 [g
< 3
C0.5 g
‘ A 005 8
il
Rl

TART 1y bRESHAATFRFZ/ U (M2.5x5 GEHE)) R BRICRML T0E T DFRBOBUEZERER,

-M2.5x5 Screw (Non-magnetic) with built-in washer is enclosed with the product. Be sure to use the included screws.
Unless otherwise specified tolerance is +0.5mm

B #23X Model No.

EEX ORISR Z MRS LS,

OB I K< £

19N

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

TS5966N1 / TS5966N20



B 14§ SPECIFICATIONS

BRI

Electrical Spec.

#eHEYH4E  Mechanical Spec.

INC.

PR 23pit (1 %) . 16bit (S E#5) S5t 39bit ﬁﬁa?*t I 0.25x10-6kg - m? Typ.
Resolution 23bit/turn and 16bit multiturns Total 39bit oment ot Inertia
FERS FE2EI—F BANEEEGHY 8,000min-"1 Smartceiver
Output Code Pure Binary Code Maximum Allowable Rotation ’
=EE FEHE
iﬁi’%{)“age DC +5V5% Radial Play 0.03mm TIR Max Converter
B 2
SHBEER ]UJEIII.(D?FQLLEZ v #i75 0.05mm Max
y iid 55mA T Mounting Tolerances Axial End Play Coup-
Consumption Current yp- oM ling
e Shaft Inclination 0.1 ax
Output Form Z4>RK54/X(RS-485) Line Driver ?ﬁﬁtgiﬁg . ~10 to +105°C REF.
BAGEEER . peia ing Temp. Range
. . 8,000min BRiFEEaGE
Maximum Allowable Rotation —— —20 to +105°C
Storage Temp. Range
Sy T)L!iﬁﬁ";&ﬁ TS5966N1 18 to 32}15 f%%ﬁﬁ Eﬁﬁiﬁiﬁ
Serial Data Transfer Cycle TS5966N20 35 to 63us Protective Structure Not Enclosed
N e RED 5 to 58Hz, £11& Total amplitude 1.5mm
Z U. FIVEIEL - b. TS5966N1 5-0Mbps Vibration 58 to 2,000Hz, 98m/s?
Serial Communication Rate TS5966N20 2.5Mbps = 1,060m/s2, 11ms
F—2a—FK AN— 2\ K NRZ (7)) Shock 64E&3E  6way, 3times each
Data Code Base Band NRZ (Bi-direction) =E
Mass 0.05kg Max
s1 35
sA 35 I
SA 48
W =53k CONNECTION TABLE
A% NYYLT DF1355125C (EOwEH) sA 50
ar4%7h  DF13-2630SCF  (EO+E#)
Connector type : Housing DF13-5S-1.25C (HIROSE ELECTRIC) sA 100
Contact DF13-2630SCF (HIROSE ELECTRIC)
1 BE &=
FIN No. ‘ Function ‘ Remarks sA 135
1 NG 1 R
Can't be connected mse 0.8
2 GND
msB 0.4
3 SD . -
SUTINTF—2EE
Serial data signal
4 SD
5 Vce =R
Power
*1 Manufacturer test purpose only
W 3%/ Z{EMER A 27 T—XA RECEIVING AND TRANSMITTING INTERFACE
T a-%4 SIS
Eﬁzoder Side Receiving Side
ADM4g5 182 Vo LoV ADM4BS
ADM485 or compatible 1%Q : A : 1KQ ADM485 or compatible
JE— : : I SDAT: JU7ILTF—%
220Q 1 220Q Serial Data
| |
I I
1kQ 1 1 1kQ
B é I 1 é SRQ : Y7I Ak
— : : — Request

B0 % A R 1]

An example of circuit structure

DE
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sA 35 Series
Y 75VUa—K JFI—v  T-rormatg
M 455K FEATURES

5 @ 35mm/ HBFRIEHE ¢ 6mm

TINT TV 21— MEEBEAR

17bit/1 El&. 16bit/ %[E%s (6,000min ~ ' Max)

MAMED Y 7 IVF —2@EHRX (NRZ)

B C2WitksE
BEETHHEN Y FVSLIVOREIA T YT

gREGET— 2Ny T7vTLET,
HEHUTIESSZ{EIC (Smartceiver) AU5561N1 (BI58) #
MUBEATWHWET,

Outside Diameter: ¢ 35mm / Motor Shaft Diameter : ¢ 6mm
Full Absolute Signal Output
17bit/turn, 16bit multiturns (At 6,000min -1 Max)
Bi-directional serial data communication method (NRZ)
Self-diagnosis function
ISA 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.
Dedicated serial signal receiver IC (Smartceiver): AUS688N1 (sold separately) is available.

542 OUTLINE

60 8 \g ~H& mm Unit: mm
s

R14.5
(AUfFHRIHE IR R DR g
624 PCD$29*") &
Recommended screw

A Rg‘f%ﬁ%ly (KIZ#H5E) hole on mounting side

M3X3 (271~ \ S

Hexagon socket set - Q

screws (attached 2pieces)

2XM3 P=0.5
HE+FRATNIIM26
®6.31 > O—3kif X F.ONRESER BT E8&
Joint recess I a—-4BHE Recommended screw - Electronic parts
34) 20 Encoder mounting surface Cross recessed machine screw M2.6, . —
(13 102 v ) A plain and Spring washer is used. “c=5Jt" 3 !
s 72770, élg ol 2 | _“l i E.’)
™ ~ 77227z o~ 4% D‘\?/ N < ) ¥ J 1 0
S co 2Tl L o (07227 £ =gl S
© : zpzz7— 15~20 5 = ] |
© S . P BN EERAX Y
s 3.3%02 £ — SRR +FARfFE N IM2.6
X ~ Recommended 9 & {31+ kv —5~5.8Kgf-cm
Shaft details Dimensions on Motor shaft 4 Screws of attachment spring cross
recessed machine screw M2.6

Fasten Torque 5~5.8kgf-cm

BESAZE £0.5mm  Unless otherwise specified tolerance is 0.5mm

B =X Model No.

HEX ORISR ZEMIEES £,
OFFAIE#IE THH ZE 0,

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

TS5667N120
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B 14§ SPECIFICATIONS

INC.

EXMIHEIE  Electrical Spec. R 14E  Mechanical Spec.
PERE 17bit (1 [E1%5) 16bit (% E1%) A5 33bit EE L7 (at 20T) 59x10°°N-m m
Resolution 17bit/turn and 16bit multiturns Total 33bit ~_ Starting Torque (at 20°C) (60gf-cm)
HAa-F #M2EI-—F fRiREE ) 1x10-6kg-m2 Typ Smartceiver
Output Code Pure Binary Code Moment of Inertia
EREE RAFEOER —
Supply Voltage DC+8V=5% Maximum Allowable Rotation 6,000min~" (rpm) Converter
) 90mA SEHEF ot 79 0.05mm TIR Max Coup-
HEER (Typ) NorfTTaL()lperation ADEOFRGBEZL e ot e ling
Consumption Current 100pA /Ny T JEEEJ)_B# Mounting Tolerances Axial End Play :
(Typ) Battery Operation Eh R REF.
AR Shaft Inclination 0.1° Max
Output Form 74> K543 (RS-485) Line Driver i“’"ﬁﬁgiﬁf . 100 +85°C
= - ti b
BAHEEEN 6,000min~" (rpm) Ope:: o mp e
Maximum Allowable Rotation ’ P R f # —20 to +90°C
Storage Temp. Range
35ps to 63pus = =
#) - UJIZMEMERT. gﬁ*ﬁu < BRI
. _ . - tective Structure Not Enclosed
ST ILEEE R DICEURERED, ro
8 + 2.5Mbit/s S FEIHIX, = 5 to 58Hz, £11E Total amplitude 1.5mm
Serial Data Transfer Cycle (Note) Including time for a request. \%Ebﬁ . 58 to 2,000Hz, 98m/s2 (10G)
Time depends on the ID Codes. ibration 3% 2H 3way, 2H each
_ : ‘2.5Ml3|t/s ?tart-Stop transmission. = 1,960m/s? (200G) 11msec,
F—423—F =2\ K NRZ (R51E) Shock 64E&3E  6way, 3times each
Data Code Base Band NRZ (Bi-direction) BEE 0,06k —TNEBEkwL)
.06kg Max .
Mass Excluding Cable s135
O {FiF/Ny T (VB) #ER [REYF 7V LEM ER6V]
®Recommended external battery (VB): TOSHIBA lithium battery, ER6V.
sA 35
SA 48
sA 50
B 3555 CONNECTION TABLE sA 100
U—F#& Lead Wire ‘ #% B8 Function ‘ i % Remark sA 135
b RED Vce DC+5V+ 5% E&ER  Main Power
| BLACK GND — mse 0.8
B BROWN VB Ny FUER GE1) Battery (Note1)
% B BROWN/BLACK GND - MsB 0.4
=5 BLUE SD . o
— SUTNTF—-EEE Serial Data
# /2 BLUE/BLACK SD
'3 GRAY CASE GND —

FE1 Ny TFUBRE, FEE-—FCI I—458ET2HEICHETT,.

Note 1 : Battery Power is necessary during Power Outage.

W x/ZEERA 27 1—R

ADM485 1824
ADMA485 or compatible

e
Receiving Side

I a-414 Aar—JI
Encoder Side Cable
5V 5V
1kQ

ADM485
ADM485 or compatible

5

CIANED

1
1
| 1kQ
1
1
1
1
1
1
1
1
1

2z
éle
I B

An example of circuit structure

XGRS — TG, AP E—-F 2 REMEOREE CRIBO L, FALTIESL,
% Verify the effects of properties such as impedance characteristics of a transmission cable before usage.

1kQ %

RECEIVING AND TRANSMITTING INTERFACE

L SDAT: JU7ILTF—%

Serial Data

SRQ : Y7I Ak
Request

DE
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ISA 35
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sA 35 Series

7oJUa—-bk/IWFI—=V

45K  FEATURES

547 ¢ 35mm/ FEFRIEAE ¢ 8mm
23bit / 1 [El#5. 16bit / ZEEx
IJIWVFTIY1—MESHEAH

7F0a7J /7T Z2IVEEERS ONE-chip IC D&FHA

BR7O0—-XNIL—7E2EIREE R

R X EUI2700/31 R EDF — 2% B &AL B

L L
ek ORI 6 Sbit FE % RAE

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

23bit / turn and 16 bit multiturns
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

a

Connector 1Pin 2 F—=—

SR OUTLINE
DF13A-7P-1.25H(21)
%75 1Pinfl| (ERtEH)

(HIROSE ELECTRIC) |

/s L.
.'..'.
T TT

<& mm Unit: mm

$35

M3 cross recessed head
screw with captive washer.
(Not attached)

Shaft details

e L
Electronic parts 900
T
,,,,, + - — - - = .
P I‘/:l_—'}zﬁyﬁﬁ
I—-I::l-J 5 2:M3P=05 Encodergmountmg surface
— _,_UL ; N\
LI_ 7771
6 : 69 | | Jr © %
) U T3 £a” Rzt .
ol ﬁ( . _
0 20) #E  +ERARNEIMS ©
S ‘ ™ (46) FNTESER S W22 E— 28
‘ ‘ Recommendation : BhEEHX Recommended

on motor shaft

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

RARfFEREDRU
(7R3%)

M3x3  2411/E (EHH)
M3X3

Hexagon socket

set screw

(cup point)

(Attached 2pieces)

B 2K Model No.

HEX ORISR ZMIEELS £,
ORI IF THHK &0,

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

TS5702N40




B 14§ SPECIFICATIONS

EXMIHEIE  Electrical Spec. R4 Mechanical Spec.
SEsE 23bit (1[E%s) 16bit (% E%R) A5t 39bit EE LIV (at 20C) 5.9x10~3 N-m Max
Resolution 23bit/turn and 16bit multiturns Total 39bit Starting Torque (at 20°C) (60gf - cm Max)
HAha-—Fk WogEa—F 1BiEREER s 2
Output Code Pure Binary Code Moment of Inertia 1x107%kg-m* TYP.
BREE RAHFEEER -
Supply Voltage DC+5V=5% Maximum Allowable Rotation 6,000min~" (rpm)
125mA TYP. JBRE FESE 0.05mm TIR Max
HEER Normal Operation Radial Play
Consumption Current 65 A TYP. /Ny 5 !)BRENES ANBHOHFEMBEX L B 0.1 M
Battery Operation Mounting Tolerance Axial End Play -1mm Max
AR o= e . . WEh R
Output Form F1K54/3(RsS-485) Line Driver Shaft Inclination 01° Max
RAHFEEER - EyFim R S N
. -10 85°C
Maximum Allowable Rotation 6,000min~" (rpm) Operating Temp. Range to+
27 IVERREHA REFREEH _ o
Serial Data Transfer Cycle 35ps to 63ps Storage Temp. Range 20 to +90°C
F—43—F AN—2Z/3> K NRZ REEE FRUEE
Data Code Base Band NRZ Protective Structure Not Enclosed
R E 58 to 2,000Hz, 98m/s?
Vibration 3 4Mm#& 2H 3way, 2H each
feiEd 1,960m/s?(200G), 11ms
Shock 64M&3E  6way, 3times each
g8
Mass 0.06kg Max
B jEf%35  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 ‘ RENETS
1 Vce EBR
Power
2 GND E—
3 GND _—
SER/N Y T U EIR
4 VB External battery
5 SD . =
JUTIVTF—2EE
— Serial data signal
6 SD
7 NC —_—
W %/ S{EEIRA4T T—A RECEIVING AND TRANSMITTING INTERFACE
I a—41 ZIEMA
Encoder Side Receiving Side
ADM485 184 S 15V ADM485 184
ADMA485 or compatible : : ADMA485 or compatible
1kQ o 1kQ
| /\ |
B — ! ! L SDAT: J)T7INF—%
o—l %2200 : / \ : 2200% |_C Serial Data
oJ 1KQ | L 1kQ |—o
— X X SRQ : UZIXh
: —_ ! ! — Request
| DE DE

E &R B

An example of circuit stru

cture

INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35

sA 35 I
SA 48

sA 50

sA 100

sA 135
mse 0.8

msB 0.4
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sA 48 Series
Y 75VUa—K JFI—v  T-rormatg
M 455K FEATURES

5 ¢ 46mm/ FEFREAE ¢ 8mm

IJVTTIY 21— MEEBES

17bit/1 El&. 16bit / %[E%s (6,000min ~ ' Max)

MAED Y 7 IVF —2@EHRX (NRZ)

HC 2 WitaE

FEEETHHEN Yy TUSLORABILT YT

SREGET— 2Ny T7 v T LET,
HERUTIESSZ{EIC (Smartceiver) AU5561N1 (BI58) #
MUBEmATWHWET,

Outside Diameter: ¢ 46mm / Motor Shaft Diameter : ¢ 8mm
Full Absolute Signal Output
17bit/turn, 16bit multiturns (At 6,000min -1 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.
ISA 48 Dedicated serial signal receiver IC (Smartceiver): AUS688N1 (sold separately) is available.

W 42 OUTLINE

<& mm Unit: mm

BT

Electronic parts

500*%0

f 3 T /<iH
) | ' R2p
1
= il \ | | © 12
0 L ! olars <
=] =y 1 T 3 R 3
1
: U al
1
I a—-4BftE
2XM3 Encoder mounting surface

3
>
&
ABRAEDRL (IZHEE) i g
M3x3 2AfI/&E) K $° .
— X T — IRt
e e opeces | NS MR- smamAa 8 Recommeniad
- I | M37<A AR Dimensions on Motor shaft

Recommended encoder body mounting screw LB 2 e
M3 Hexagon socket head cap screw Shaft details

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

B #2X  Model No.

FEX DR EHREEIEEL LSV,
O IE SRR 281,

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

TS5667N420
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B 14§ SPECIFICATIONS

EXKLHE  Electrical Spec. #eMEYHE4E  Mechanical Spec.
DEREE 17bit (1 El#5) 16bit (£ HEx) &5t 33Dbit EE)bILY (at 207C) 9.8x10"3N-m Max
Resolution 17bit/turn and 16bit multiturns Total 33bit Starting Torque (at 20°C) (100gf- cm)
HHI—F M2Ea— K tRitAES _ 6.5x10-6kg-m? Typ
Output Code Pure Binary Code Moment of Inertia
BREE RAHFEOER -
6,000
Supply Voltage DC+5Vx5% Maximum Allowable Rotation min~" (rpm)
60mA JEH FEmm 0.05mm TIR Max
HEER (Typ) Normal Operation adial Flay
Consumption Current 100pA /3y 7 1) BRERF ANEDOHFEMBEX L b 0.1mm Max
(Typ) Battery Operation Mounting Tolerances Axial End Play :
AR = o= e ) . Eh R
Output Form F12KT4/X(RS-486) Line Driver Shaft Inclination 0.1° Max
RAHFEOER Lo EyEim R S N
6,000 1 . -10 to +85°C
Maximum Allowable Rotation min=" (rom) Operating Temp. Range
35us to 63us RIZRESEH _ o
) - U7 IR NEEERT. Storage Temp. Range 20 to +90°C
S U T IVERER D %i%’i@ B RS
. . 2. FLEAE o P :
FaEl| S IS G (Note) Including time for a request. rotective Structure Not_EncIosed -
Time depends on the ID Codes. 1RE) 5 to 58Hz, £1Elg§ Total amplitude 1.5mm
2.5Mbit/s Start-Stop transmission. Vibration 58 to 2,000Hz, 98m/s? (10G)
= 0 : . 3 AmE& 2H 3way, 2H each
7—383-F /5. M NRZ () wR 1,960m/s? (200G) 11ms
Data Code Base Band NRZ (Bi-direction) ’ A
Shock 6A4M&3E  6way, 3times each
g2E (F—7LExkWV)
Mass 0.08kg Max Excluding Cable

o513\ U (VB) H#ER&E [REYFJ LEH ER6V]
®Recommended external battery (VB): TOSHIBA lithium battery, ER6V.

B jE&3%  CONNECTION TABLE

JU—K# Lead Wire ‘ # BE Function ‘ i £ Remark

* RED Vce DC+5Vx 5% E&EIR  Main Power
2 BLACK GND —

x® BROWN VB Ny FUER GE1) Battery (Note1)
% /8 BROWN/BLACK GND —

&5 BLUE SD X o )

% W BLUE/BLAGK > JUTINT—EES Serial Data
73 GRAY | CASE GND —

E1 Ny TFUEBRIE. EFEE-FTI -4 28T 558ICLETT,
Note 1 : Battery Power is necessary during Power Outage.

W x/ZEEKA 27—

I a4
Encoder Side

xr—Jw
Cable

Z1ER
Receiving Side

ADM485 14
ADMA485 or compatible

ADM485 or compatible

5

Vo LoV ADM485 18
kQ | 1kQ
1 /\ 1
2200 | / \ | 2209%
I I
I I
kQ 1 1 1kQ %
I I
—— 1 1 ——
= ! ! =

[EER 4B R B

An example of circuit structure

MEET— TV, A E—F 2 2EMEOFEE THEOLE, FRALTIEZEWL,
2% Verify the effects of properties such as impedance characteristics of a transmission cable before usage.

RECEIVING AND TRANSMITTING INTERFACE

L SDAT: JU7ILT—4

Serial Data

SRQ: UUI Ak
Request

DE

INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35

sA 35

sA 48 I
sA 50

sA 100

sA 135
mse 0.8

mse 0.4
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INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35
sA 35
SA 48
sA 50
sA 100
sA 135
mse 0.8

MmsB 0.4

41

sA 48 Series
FIoIVYUa—=pb/"IWFI—=

B 458K FEATURES

O 55 ¢ 48mm/ HFRIEHE ¢ 8mm
® 17 ~ 25bit / 1 [El#E. 16bit / Z[ElEx
© 77TV a—-MEBHAD
O ONX M EDOEE
AEERICT  — NNy 7ARZHERAL. 8Vi/ 1 X4z KR
O B - REFREEE : 105C2ER
1 TER S (~85C) (SN, TRIALVE E & TfEA P EE
O HIxtiE
LHERMAICIEEAN, HEERZ KIEICER

Outside Diameter: ¢ 48mm / Motor Shaft Diameter : ¢ 8mm
17 to 25bit / turn and 16 bit multiturns
High robustness

High noise resistance by using feedback system in interpolation circuit

Operating/storage temperature range: Up to 105°C

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

Energy saving

Power consumption is drastically reduced compared to conventional models

W S OUTLINE

L=500MIN. Hi\
|
\\

¢48
|
|
|

24

M37SERF &RV b

HET > O~ SRR RS

(10.6)

Recommend:
T /M&Hexagon socket
] ] / head cap screw
RARMFEDHRL (KIZHE) (27

M3x3 241} (EIHH) ($46)

M3X3 hexagon socket set
screw (cup point)

(Attached 2pieces)
BESAZE £0.5mm  Unless otherwise specified tolerance is +0.5mm

0.7

<% mm Unit: mm

235

25
\2><M3

Shaft details

B #2X  Model No.

EEX ORISR EMIEELS LS,
ORI CHRC &0,

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

TS5720N8[ 10

2 @ B
Resolution

4 : 25bit (1@&s) 16bit (ZBM@ER) 25bit/turn and 16bit multiturns
5:17bit (1@&) 16bit (F@EE) 17bit/turn and 16bit multiturns
6 : 23bit (1@0%5) 16bit (ZMEE) 23bit/turn and 16bit multiturns




B 14§ SPECIFICATIONS

EXKLHE  Electrical Spec. #eMEYH4E  Mechanical Spec.
PERE 17~25bit (1E1#5) 16bit ($ E#5) EE LY (at 200) 9.8x10~2 N -m Max
Resolution 17 to 25bit/turn and 16bit multiturns Starting Torque (at 20°C) (100gf - cm Max)
RS Fi2EI— K e = i
. .5x1 kg-m2 TYP.
Output Code Pure Binary Code Moment of Inertia 6.5x107% kg-m
EREE BRAFEOEH -
6,000
Supply Voltage DC+5V5% Maximum Allowable Rotation min~" (rpm)
50mA TYP. EHEF FESE 0.05mm TIR Max
HEER Normal Operation Radial Play
Consumption Current 30 uATYP. /Ny 5 1) BRENES ANBHOHFEMBEX L B 0.1mm Max
Battery Operation Mounting Tolerance Axial End Play '
HAREE = o= e . . WmEh R
Output Form F1K54/3(RsS-485) Line Driver Shaft Inclination 01° Max
BAFEOER . B {ERE s 1o .
- -10 to +105°C
Maximum Allowable Rotation 6,000min~" (rpm) Operating Temp. Range
27 IVERREHA RTFRE#EE o
-20 105°C
Serial Data Transfer Cycle 35psec to 63ysec Storage Temp. Range to+
F—43—F ~N—2ZJ> K NRZ REEE 1P 40
Data Code Base Band NRZ Protective Structure
IRE) 5 to 58Hz, £#Ri& Total amplitude 1.5mm
Vibration 58 to 2,000Hz, 98m/s? (10G)
foratt 3 AE& 2H 3way, 2H each
ek 1,960m/s2(200G), 11ms
Shock 64ME&3E  6way, 3times each
g8
Mass 0.3kg Max

B #&#t3 CONNECTION TABLE

ADM485 or compatible

I SDAT: JU7IT—%

J—Fige - -1 £
Lead Wire Color | Function REINELS
b FER
RED Vee Power
=
BLACK GND
*/ 2
BROWN/BLACK GND
*x® VB NHE|Ny TFUEER
BROWN External battery
%
BLUE sP SUTLT—-S1ES
FH/82 I Serial data signal
BLUE/BLACK sb
X
GRAY CASE GND B
=LK
SHIELD NC
W %/ SEEER A 2T T—A RECEIVING AND TRANSMITTING INTERFACE
I a—41 Z1EMA
Encoder Side Receiving Side
ADM485 184 SV 15V ADM485 184
ADM485 or compatible : :
1kQ , 1kQ
1 /\ 1
N T T
O—l % 220Q : / \ : 220Q % |—C
o] éko \ | 1kQ é Lq
I I I
: — ! ! —

|DE

B2 R BI

An example of circuit structure

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

Serial Data
SRQ : UU7IZXk

Request
DE

INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35

sA 35

sA 48 I
sA 50

sA 100

sA 135
mse 0.8

msB 0.4
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sA 50 Series
FIoIVYUa—=pb/"IWFI—=
M 455K FEATURES

Ny T —L X4

HMFF Ny T —HPRE

5 o 62.5mm/ FHFRIEZE ¢ 10mm

25bit / 1 [El#5, 16bit / Z[ElEx
HETHPBEEANGT LD T THR

ONZ MEDMEE

AFERRICT 1 — NNy VAR ZHEAL. G0/ 1 Xz KR

EME - REEREHE  105CZER

LR (~85C) (THA, TRIEL VR E & TFE AR

Battery-Less Type

No external battery required

Outside Diameter: [ ] 62.5mm / Motor Shaft Diameter : ¢ 10mm

25bit / turn and 16 bit multiturns

Easy installation by Oldham Coupling Structure

High robustness

High noise resistance by using feedback system in interpolation circuit
Operating/storage temperature range: Up to 105°C

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

IsA 50
M 542X OUTLINE

43

Battery-Less

Receptacle : IN6CR0O7PM1 (JAE)

0-Ring

[J62.5
® 60 5%

46 MAX.

TER&E—2@0ry TULT
FEESMAZE0.5mm

+Accessory : Coupling of the motor side
+Unless otherwise specified tolerance is £0.5mm.

<& mm Unit: mm

B #23X Model No.

FEX DRI EEEELS 7ZE W,
OFFRlfL#R (3 THERC 280,

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

TS5964N102 / TS5964N103



B 14§ SPECIFICATIONS

#eHEYH4E  Mechanical Spec.
¥EE) FILY (at 20°C)

9.8x10-3 N -m Max

INC.

ESRMEHE  Electrical Spec.

REE 25bit (1 E1#5) | 16bit (% ElER) &5 41bit
Resolution 25bit/turn and 16bit multiturns Total 41bit
HAa-F M2EI—FK

Output Code Pure Binary Code

EREE

Supply Voltage DC+5V+5%

HEER

Consumption Current 55mA Typ.

HAREE o= e . .
Output Form 54 >K5473(RS-485) Line Driver
RAFEOEH A

Maximum Allowable Rotation 6,000min

U P IVEREE R TS5964N102 35us to 63us

Serial Data Transfer Cycle TS5964N103 18s to 32us
SYTILEEL— b TS5964N102 2.5Mbps

Serial Communication Rate TS5964N103 5.0Mbps

F—2a—FK
Data Code

AN—2Z/5> K NRZ (R51)
Base Band NRZ (Bi-direction)

B jE&3%  CONNECTION TABLE

AR E T IVTST INGFRO7SMI (JAE)

aLEk

LY10-C2-A1-10000

Sensor Connector : Angle Plug JN6FR07SM1 (JAE)

Contact LY10-C2-A1-10000
1 BE &=
FIN No. ‘ Function Remarks
1 NC
2 NC
3 SD . -
SUTINTF—2EE
Serial data signal
4 SD
S + 5O,
5 Ve EEIR : DC+5V £ 5%
Power
6 GND
7 NC

W x/ZEERA 27 1—R

ADM485 18

ADMA485 or compatible

I -4
Encoder Side

Starting Torque (at 20°C) (100gf - cm Max)
fRiREsR -6 2 Smartceiver
Moment of Inertia 3.41x107%kg - m* Typ.
RAFEFOER in-1
Maximum Allowable Rotation 8,000min Converter
FEHE
Radial Play 0.05mm TIR Max lc.oup_
ASBOHELEL L o e
Mounting Tolerances Axial End Play 0-1mm Max
BlE o REF.
Shaft Inclination 0.1° Max
M=)
RiFLIE f6i -10to +105°C
Operating Temp. Range
o=} 23|
ReREMRE -20 to +105°C
Storage Temp. Range
P67
REBE = ~
Protective Structure (El_a:‘“ - 3% 75 %8<)
Excluding bearings and connectors
IRED 5 to 58Hz, £3F1g Total amplitude 1.5mm
Vibration 58 to 2,000Hz, 98m/s?
i 980m/s2, 6ms
Shock 64E&3E  6way, 3times each
E—4EEE. Ia-—4HN—FKE
At Encoder-Cover Surface when si 35
Encoder is installed to Motor
SERRE TR 10mt Max
External Magnetic Field E— 2 AOBYF I EDOERE sA 35
Surface of mounting surface to
Motor
2mt Max SA 48
uE 0.25kg Max
vy H
Mass BTV TERS) sA 50
Excluding coupling
sA 100
sA 135
mse 0.8
msB 0.4

Z{EA

Receiving Side

-

5v

1kQ

5V

ADM485
ADM485 or compatible

5

20Q

JAN

3z
ilm

B0 % A R 1]

RECEIVING AND TRANSMITTING INTERFACE

An example of circuit structure

SRQ

DE

L SDAT: JU7ILTF—%

Serial Data

DI IZ
Request
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sA 100 Series
Y 75VUa—K JFI—v  T-rormatg
M 455K FEATURES

5432 » 100mm/ *EFRIEHE ¢ 30mm
IJVTTIY 21— MEEBES

17bit/1 El&. 16bit/ %HEs (3,000min ~' Max)

MAED Y 7 IVF —2@EHRX (NRZ)

HC 2 WitaE

FEEETHIEN Y TUSLORABIL T YT

SMEgET— 2Ny T7 v T LET,
HERUTIESSZ{EIC (Smartceiver) AU5561N1 (BI58) #
WMUBEATHWET,

Outside Diameter: ¢ 100mm / Motor Shaft Diameter : ¢ 30mm

Full Absolute Signal Output

17bit/turn, 16bit multiturns (At 3,000min -1 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): AUS688N1 (sold separately) is available.

W 42 OUTLINE

I 30 <H& mm Unit: mm
sA 100 2X$6.3R N ’
51 oblong hole 20,
2 8 ~ e
! ’* <HHUTY
I |
B CRES 10
‘ Te)
o
SRR I I I . |
by e[ -+ e
| -3 8
[ @]9
~ 40
0.35
! 11a
L=500Min. ~ T
s B jen Ira-ARftE
Fd ‘ggL §D Encoder mounting surface
™M Mmm 5
S| &6 ®
st
o g7 77 2
ER 1.5 kS
o | 1= - 1)
& | |15 6 ©
st
LZ1/.
4.5
2XM5
BRI E— SE#ERTE
Shaft details Recommended Dimensions on Motor shaft
IBESAE £0.5mm  Unless otherwise specified tolerance is +0.5mm

B 2K Model No.

FEX DR EFR EEIEEL LSV,
OfFAlE#IE THH ZE 0,

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

TS5667N253
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B 14§ SPECIFICATIONS

#eMEYH4E  Mechanical Spec.

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

Maximum Allowable Rotation

3,000min-" (rpm)

ESRMEHE  Electrical Spec.
S ERE 17bit (1 ElEx) | 16bit (% El#x) &5 33bit
Resolution 17bit/turn and 16bit multiturns Total 33bit
HAa-F M2EI—FK
Output Code Pure Binary Code
EREE
Supply Voltage DC+5V+5%
70mA EHEEF
HEER (Typ) Normal Operation

Consumption Current

100pA /3y T 1) BREDRE
(Typ) Battery Operation

HAREE
Output Form

F4>KZ4/3(RS-485) Line Driver

RAHEOEY

Maximum Allowable Rotation

3,000min-" (rpm)

27 IVERR A
Serial Data Transfer Cycle

35us to 63us
) - UJIZMNEEERD,
*IDICKWRESERE S,
+ 2.5Mbit/s S EHA
(Note) Including time for a request.
Time depends on the ID Codes.
2.5Mbit/s Start-Stop transmission.

F—43—F
Data Code

~N—2ZJ\> K NRZ ()
Base Band NRZ (Bi-direction)

B jE&3%  CONNECTION TABLE

FEHE
Radial Play 0.05mm TIR Max
ANBOHFEMBEX L B
Mounting Tolerances Axial End Play 0-1mm Max
WeEh R
Shaft Inclination 0.1° Max
EfEREHE o
Operating Temp. Range 1010 +85°C
=] B
sl -20 to +90°C
Storage Temp. Range
REBE
Protective Structure 1P40
EH 5 to 58Hz, £1F1§ Total amplitude 1.5mm
Vibration 58 to 200Hz, 49m/s? (5G)
3 AmE& 2H 3way, 2H each
EE 1,960m/s?(200G) 11ms
Shock 64E&3E  6way, 3times each
HE oka M (r—7naExnw)
Mass 1.2kg Max g, 01y ding Cable

U—K# Lead Wire ‘ # BE Function ‘ i £ Remark

* RED Vce DC+5Vx 5% E&EIR  Main Power
2 BLACK GND —

x® BROWN VB Ny FUER GE1) Battery (Note1)
% /8 BROWN/BLACK GND —

&5 BLUE SD X e )

% W BLUE/BLAGK b JUTINT—EES Serial Data
73 GRAY | CASE GND —

E1 Ny TFUBRIE. EFEE-FNTI> -4 28T 58ICLETT,
Note 1 : Battery Power is necessary during Power Outage.

W x/ZEERA 27 1—R

*ar—JI

OS5 F(F/Ny 71 (VB) #R&E [REUF 7 LEM ER6V]
®Recommended external battery (VB): TOSHIBA lithium battery, ER6V.

RECEIVING AND TRANSMITTING INTERFACE

ADM485 14
ADMA485 or compatible

I a2
Encoder Side

Cable

ZIER
Receiving Side

e

[EER A8 R B

Vo LoV ADMA485 1824

1KO : : 1KQ ADM485 or compatible
1 /\ 1
! 1 L SDAT: U7 TF—%&

220Q 12200 Serial Data
1 1
I I

1kQ 1 1 1kQ
I I SRQ: Y7Lk

— ! ! — Request

DE

An example of circuit structure

MEERT— TS, A D E—5F 2 AFHEOREE THBOLE. AL T WL,
% 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

SA 48

sA 50

sa 100 I
sA 135
mse 0.8

msB 0.4
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sA 135 Series
FIoIVYUa—=pb/"IWFI—=

B 458K FEATURES

5 @ 135mm/ FEFRIEHE ¢ 65mm
TJIVTTI)a—MEBHED

17bit/1 El&. 16bit/ % HEs (1,500min ~' Max)
MAED Y 7 IVF —2@EHRX (NRZ)

HC 2 WitaE

EFEERTHIMINY FUSBLUVATKIA> T YT
SMEgET— 2Ny T7 v T LET,

ERVUTIUEESEIC (Smartceiver) AUS561N1 (BI55) %

RUBZTHWET,

Outside Diameter: ¢ 135mm / Motor Shaft Diameter : ¢ 65mm

Full Absolute Signal Output

17bit/turn,16bit multiturns (At 1,500min - ' 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 42 OUTLINE

ISA135

47

IBESAZE £0.5mm  Unless otherwise specified tolerance is 0.5mm

~H& mm Unit: mm

2X$6.3R N
Oblong hole

™~
<

59
13 30,
1) 11, 20
| [
8-
E |
1 r oo ‘
o|l®
— 0 | M~
o ? —_ i
glg/l L|U8 -
|8 s i
1 8 ®| @
4 | gl
D
T d 9
0.35 - T
LS
I a-FBME
Encoder mouting surface\
ra 7L .
T = 52Min.
sz |_12(25) 22] s S
sy I
s | |8 wll |
P _ ©
e 7 S
59 —H +
BhEEHR HRE— 28
Shaft details Recommended

on Motor shaft

ARARGFERILE
Hexagon socket screw
M4Xx20

L=500Min.

B #2X  Model No.

FEX OISR EMEE 280,
OFFRIEHR I T 2L,

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

TS5667N650




B 14§ SPECIFICATIONS

HeMEYHE4E  Mechanical Spec.

ESRMEHE  Electrical Spec.
SERE 17bit (1 El#5) 16bit (% EER) &5t 33bit
Resolution 17bit/turn and 16bit multiturns Total 33bit
HAHa-F M2EI—FK
Output Code Pure Binary Code
EBREE
Supply Voltage DC+5V+5%
70mA EEEF
HEER (Typ) Normal Operation

Consumption Current

100pA /Ny T | BREDRF
(Typ) Battery Operation

S HE
gjujtjpitjltiléorm 54 RK547/\(RS-485) Line Driver
RAHFEOER 1,500 min—' Max (rpm)
Maximum Allowable Rotation (1,500rpm)
35pus to 63pus
) - VI IZXMEEZEET,
‘DICKWRESRES,

27 IVERR A
Serial Data Transfer Cycle

+ 2.5Mbit/s FAHFEHAR,
(Note) Including time for a request.
Time depends on the ID Codes.
2.5Mbit/s Start-Stop transmission.

F—43a—-F
Data Code

~N—2ZJ\> K NRZ (FH)
Base Band NRZ (Bi-direction)

B jE&3%  CONNECTION TABLE

EENLY 98x10°3N-m M
Starting Torque (1,000gf-cm) ax
1EitEEE e
Moment of Inertia 1:21x107%kg-m* Typ
BRAFEFOEH —
Maximum Allowable Rotation 1,500min =" (rpm)
FEHE
Radial Play 0.05mm TIR Max
ANBHOHFEMBEX L e
Mounting Tolerances Axial End Play 0-1mm Max
WeEh R
Shaft Inclination 0.1° Max
EfEREHE 0
Operating Temp. Range 1010 +85°C
RIFRE S5 o
Storage Temp. Range 2010 +90°C
REBE
Protective Structure 1P40
) 5 to 58Hz, £#Ff§ Total amplitude 1.5mm
Vibration 58 to 200Hz, 49m/s? (5G)
3 A& 2H  3way, 2H each
Feip 294m/s2(30G)11ms,
Shock 64ME&3E  6way, 3times each
g2E (F—7NLExkWV)
Mass 1.5kg Max Excluding Cable

o517\ T (VB) #ER& [REY FJ LEH ER6V]
®Recommended external battery (VB): TOSHIBA lithium battery, ER6V

JU—K# Lead Wire ‘ # BE Function ‘ i £ Remark

* RED Vce DC+5Vx 5% E&EIR  Main Power
2 BLACK GND —

x® BROWN VB Ny FUER GE1) Battery (Note1)
% /8 BROWN/BLACK GND —

&5 BLUE SD X o )

% W BLUE/BLAGK > JUTINT—EES Serial Data
73 GRAY | CASE GND —

E1 Ny TFUEBRIE. EFEE-FTI -4 28T 558ICLETT,
Note 1 : Battery Power is necessary during Power Outage.

W x/ZEERA 27 1—R

ADMA485 174

ADMA485 or compatible

RECEIVING AND TRANSMITTING INTERFACE

5

T a—51 =7 2
Encoder Side Cable Receiving Side
Vo LoV ADM485 1524
1O : : 1O ADM485 or compatible
1 /\ 1 N —
! ! L SDAT: JUT7IT—%
220Q 1 220Q Serial Data
1 1
I I
1kQ 1 1 1kQ
I I SRQ: Y7Lk
— : : — Request

[EER A8 R B

An example of circuit structure

MEERT— TS, A D E—5F 2 AFHEOREE THBOLE. AL T WL,
% Verify the effects of properties such as impedance characteristics of a transmission cable before usage.

DE

INC.
Smartceiver

Converter

Coup-
ling

REF.

s1 35

sA 35

SA 48

sA 50

sA 100

sA 135 I
mse 0.8

mse 0.4
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msB 0.8/0.4 Series
Nl 75VUa1—b, BR
W 455  FEATURES

MEREMEICERO., BELRRT COHEATEE
=R, EEER
ZHEEBRMTBETRELUT TV Y 21— MELTHA

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

. . XEERABLTOER Ao
Pseudo absolute output is performed by detecting Z phase Gear is not included.

W S FZE] OUTLINE

- ~Fi& mm Unit: mm
H ] 26.15 (¢5.3) 8o
Detection gear example o
Z=128 M=0.4 ge02 o4 i
+ /ﬁ*%ﬁ ;ﬁ/;ﬁé 1 +g.2
Sensor back side Groove depth
e ;= 5
o)) 10.3 n S
= < = E
. oo —
z 18 3
- o
mss 0.8 & L
mse 0.4
0 188 2x¢3.5
27
ZAEE S
Z Phase
<
T : 10 -
0 @~
A, BHEEBS/
A, B Phase
IBESAZE £0.5mm  Unless otherwise specified tolerance is =0.5mm

B #2X Model No.

FEN DR EEIBEE £E W,
OFFFMERRIE SRR 128 W

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

TS569[ IN5

12Ky 2 — MEREDEY 2—Jb
Module of Spur wheel
2. M=0.8
3: M=04

49



B 14§ SPECIFICATIONS

INC.
EXMIHEHE  Electrical Spec. R4 Mechanical Spec.
PRRE BA24bit (HHx2') Bi{ER AR R .
i - 10 to +85°C
Resolution 24bit Max (Number of teeth 214) Operating Temp. Range
HAHO—K Moga—FK REFREEHE —20 to +100°C Smartceiver
Output Code Pure Binary Code Storage Temp. Range
BREE HERRIR AT N
Supply Voltage DC+5V+5% Insulation Resistance 10M Q2 E /500V MEGA Converter
HEER Hekgim £ .
. AC500V 1 . 60H Coup-
Consumption Current 100mA Max. Withstand Voltage min z ling P
bl — e rem e : ) 5 to 50Hz
Output Form F4>KF1/¥(Rs-485) Line Driver *EE) . 23R1E Total amplitude 1.5mm REF.
Vibration 50 to 2,000Hz 100m/s?
BAFEEEHK 9,216,000/Zmin~1  Z: H§%% _ to 2, z m/s
Maximum Allowable Rotation Nomber of teeth E:fck 1,000m/s? 11ms
2 7IVERX AR S
Serial Data Transfer Cycle 2.5Mbps( # 7> 2> : SMbps) HE 0.08kg Max
F—5a-F ~N—Z/32 K NRZ Mass
Data Code Base Band NRZ
B i=is5=  CONNECTION TABLE
s1 35
J—FigE - -1
Lead Wire Color Function sA 35
i BLUE SD
__ SA 48
Fod GREEN SD
sA 50
bi RED DC +5V
= BLACK|  GND(OV) sA 100
Y=LK SHIELD CG sA 135
msB 0.8
msB 0.4
\* 'ﬁ‘ — ~
M %/ Z{EEBE A 27 x—X RECEIVING AND TRANSMITTING INTERFACE
I a—41 Z1EMA
Encoder Side Receiving Side
ADM485 184 SV o 15V ADM485 184
ADM485 or compatible : : ADMA485 or compatible
1kQ , 1kQ
| /\ |
_ : : L SDAT: JT7IF—%&
o—l 220Q H H 2200 |_C Serial Data
oJ 1KQ | L 1kQ |—o
e , , SRQ : UJIZk
— ! ! —

Request

Ly

DE B3 4 55 51

An example of circuit structure

DE

M #§¥E (BI55) SPUR WHEEL (Separate Sale)

TS5692N5 : MU1606N680 (64 i) TS5693N5 : MU1833N700 (128 i)
7 N780 (128 1) » N800 (256 &)

- BEHRIE CHEER C & WY, Please contact us for more information.
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Smartceiver (AU5561N1)
U7 IESZEMIC

I O—4h6EEINhBUTIVES (40bit~110bit,
2.5Mbit) DINTLIVE#E, 16bitEs LU32bitCPU/N X H B LY
[EDSPINAAD A > 2—T7 1 —ARE®R © >71-TS5667, TS5668
RO TIVESZEICTY,
AU5561IN1ISEV ) AAEBENEH->THY ., CPUEDFEIEAHF]
BETY, £/~ . CPUEERESICI O 47— 4%45AHT -
HIZID3 (1EETF—42+ZBET—4+77—L) E—FD~
ZaT7IEEAEUEEEE A TUOET,

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

XEMIE. XY FOZ Y Y AMRAE THEAVEDE LS,

B 4% SPECIFICATIONS

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

Eilpply;}%/oltagﬁ; = (Voo) 5.0V+£10%
7Ci)é]onsuﬁptionlsz:urreﬁS 40mA Max

= P

I:j:arr;?i.ssfblejl\;olt?geE Max : Vbp Min : Vss (GND)
(?ut?utﬁélﬁen/wyzrrjnal +24mA Max

£ P =

I:j:armisgble giﬁssipageon +200mW Max

ot fr B = -20to +85°C

Operating Temperature

k # B E

Storage Temperature

-65to +150°C

W S OUTLINE

<% mm Unit: mm

AT H

=L /I
OM = | 5 ?’ 05
guuuuuuuwuuuuuuuuuu T —




S A5 L¥ERSER]  SYSTEM CONNECTION

T 1] *5V
©16bit (32bit) CPU +5V | 61~
Ny 26 |45y DO 755
(E—R2EH) 39 D1 2o—
’ +5V 59
(Mode receiver example) 51 +5V D2 58
57 1 15y D3 5
POWER ON RESET 76 | 5y D4 —¢
82 | 5y D5 754
84 D6
S/E MODE TEST1 53 DO ~ D15
85 | TEST2 D7 55
86 | TEST2 D8 (22 USER DATA BUS
87 | tgata D9 2 (16bitE—REF)
20 MHz g X1 Bﬂ 17 (16bit mode)
- > X2 D15 |46
_'_—’W\'—J_ 33 SYSRES D13 45
I I 5 | ABSMD Dl 44
77| SPAT D15 |43
10k o 561 INRQ Dia |42
+5V RD 78 | RIW D17 4L
RQMODE 40
50m Max 79 | ROCO D18 3¢ DO ~ D31
% BE | AWG24 gg ROC1 Bég 37 USER DATA BUS
FUNCTION ‘ ‘ o =5 RQSTB D21 |36 (32bitE—KREF)
WR STRB 35 i
Vee [—O0—O+ (USER )ﬁ) 67 o D22 4 (32bit mode)
T DECODER S D23 53—
GND (o m 72| Shum D24 35—
66 D25 25—
GND o VB USER [0 65 | A9 D26 (53—
= 3.6V : 64 D27 52—
T BUS (A2 A2 28
VB o = 73 | DMODE D28 757
3 74 D29
3 || DS40 24 DO ~ M39
D™ s & sRQ D23 USER DATA BUS
— z | 1L | pREONT D22 7 aon
SD o + ﬂ— 10| ¢P7s M32 5% (=27 LE—RES40Dit)
3 g GND mgi 20 (Manual mode 40bit)
SN75176 GND 9
25| GND Mag |18
31 | GND M37 1L
50 | GND M38 |8
w n— 63 SNB M39 (,g EAHAD Interrupt output
.73§DMQDE? LicgaL, 68 GND INT 89 #1LT7JNIZ— Time-out error
CPUE—R32bite%HN)ET, 75 GND TIMOT Mo i%f{=th Sending
@When "L" the number 73 DMODE, 88 | cND RQBUSY —5— &{=rh Reception
it will be the CPU mode 32bit. 19030 GND RXBUSY —=—
K GND  AUS561N1

fEfc%k CONNECTION TABLE

| Input O : Output P : Power Supply

HhE . HEE N HeRE . "
PIN | I/O |FUNCTION B I/0 |FUNCTION L /0 |[FUNCTION L
NAME FUNCTION NAME FUNCTION NAME FUNCTION

1 P Voo +5V+10% 35 | O D22 69 | RIW

2 I | SYSRES | YZFLlUtwh System Reset 36 | O D21 — F—2/3Z(32bit) 70 I STRB

3 P Vss GND 37 | O D20 Data Bus (32bit) 71 I is HIEES

4 | X1 28v%Y  System Clock 38 o D19 I 72 | CPUM Control Signal

5 o] X2 70v%  System Clock 39 P Voo | +5V£10% 73 | | DMODE

6 P Vss GND 40 | O D18 74 | DS40

7 P Vss GND 41 | O D17 75 P Vss GND

8 o] SRQ J7IZMES  Request Signal 2 | o D16 76 P Voo +5V £10%
9 | SDAT JUTIMES  Serial Signal 43 | O D15 77 | INRQ

10 | IO SDTS —_— 44 o D14 78 | |RQMODE THIEES

11 O | DRCONT HEES 45 ¢} D13 79 | RQCO Control Signal

12 | O |RQBUSY Control Signal 46 | O D12 80 | RQC1

13 | O |RXBUSY 47 | O D11 81 | RQSTB

14 P Vop +5V10% 48 | O D10 82 P Voo +5V £10%
15 o M39 | —— 49 o D9 83 | ABSMD ##MES  Control Signal
6 | O mM38 50 P Vss Lo GND 84 | TEST1 -

17 | o | wm37 Y27 INEK 51| p Voo Dol +BvE10% 85 | | | TEST2 J 7R Test Signal
18 [¢] M36 Manual mode data output 52 [¢] D8 86 - - -
19 o} M35 F—45 71 (40bit) 53 o D7 87 - -

20 o M34 Data output 54 o D6 — F—%/ X (16bit) 88 P Vss GND

21 o} M33 55 o D5 Data Bus (16bit) 89 o TIMOT | #14LF7JRIS— Time Out Error
2 | o M32 56 | O D4 o 90 - -

23 | O D31 57 P Voo Lo 4BV +10% 91 - - _—
24 | O D32 58 | 10 D3 92 - -

25 P Vss GND 59 | 10 D2 93 P Vss GND

26 P Vop | +5V+10% 60 | 110 D1 94 - -

27 | O D29 ' 61 | IO DO 95 - - _—
28 o D28 T —4I\Z(32bit) 62 o INT ZAES  Interrupt signal 96 - - B
29 o D27 i Data Bus (32bit) 63 P Vss GND 97 - - _—
30 | O D26 | 64 | A2 TRLZINZ 98 - - _
31 P Vss I GND 65 | Al Address Bus 99 - -

32| o D25 | 66 | | A0 00 | P Vss GND

33| 0 D24 67 I cs Fy7HLIN  Chip Select

3 | O D23 68 P Vss GND
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M ')—KN7#—=<y b READING FORMAT
(TS5667 N HI)

B F—4274—<y [k DATA FORMAT

JIIZMER
e . Request Output < S -
17bit CPU (DSP) £— K¥— &5 L (T>3-47-47 v 7)ID0,3, DFA cF | F¥hR—ILT—ILE Control Field
Reading Format (Encoder data map) in 17bit CPU/DSP Mode AH (2E)
X la
ool 7FVA \ DATA g
O 02 03 D4 D5 D6 D7|D8 DO D10DIIDI2D13DI4D1s|  Data Input (Recepiion) | CF | SF [DFO[DFL| | oFn [ cRe]
A2 |A1|AO CSURO— LK .
HEID Transmission |0 0 0 0 0 0 0 0 CF : AE—LT(—ILE Control Field
0[0|0 SF ( ATFT—RXT14—JURN  Status Field
) LSB 24— F~4 Single Tum Data DFO ~n: 7—=&71—JLR Data Field
0|0 |1|aA-L7—%  Control Data |p DFi3n=7
D0 17 16 15 14 13 12 11 10
D7 2 IWB—1F—%Single Tumn Data MSB
IDBO1098765432b1nOOOOOOO
B¢ o 1 [ [27—450—MF _ Status Field CRC | %7']"")1/1‘ 74—~y FIELD FORMAT
14/0/{0|{0 O O O OO O 0O|O O OO OOTU OFPWO R
(1) 2>dA—ILT71—ILR
1/0({1{0 0 0 O OOO O|0O O O OOUOTU OO (1) Control Field
1/1/0[{0 0O 0 0 O O O O |®&E7F—L Communication Alarm _| | 1 | | | 1| 2| | 4| 1 T
0|o]|o|%ED Transmission |0 0 0 0 0 0 0 0 0, 0 O | cc0 feel |ce2 | ces | ce
. ~ LSB w427 —% Multitun Data 2&—hEYh 23K IDI—F TYIvH
00| 1|3Ba=-LF=%  Control Data |pi Start bit Sync Code ID Code Delimiter
16 15 14 13 12 11 10 9 (2) ZAF—RAT4—ILK
ol1lo 2 IFE—1F =42 Multitun DataMSB (2) Status Field
bit
b1 8 7 6 5 4 3 2 1/0 0 0 0 0 00 O _|0|DDO|DD1|DD2|DD3|eaO|eal|ca0|cal|l
01 |1 |x5—2274-1K  Status Field CRC P - o e R
282—kEy >T7FA—=320—K Ira— BETT—L TYUIy
1/0/0/0 00000 00JO0OCO0O0LO0D0EO Start bit Infomation Code To7—L Communication Delimiter
i1/o0f1{0 0 0 0O OO O OO0 O0OOOOTUOOO Encoder Alarm Alarm
1100 0 0 0 0 0 0 0|&EP5-4 Communication Alarm| ~ (8) F—=&71—JUK (DFO~DFnIc# i)
00 0| Transmission #fED |0 0 0 0 0 0 0 0O (3) Data Field :
~ T>3—41D (11H) Encoder ID (11H) _| 0 | do | di | d2 | d3 | d4 | d5 | dé | d7 | 1
0|01 |3arE-=I7=%  Control Data
1000100 0)  za—pEvh F—2(LSB77—XN) FUIyB
oo L0110 ZF—5Z74—VK  Status Field CRC Start bit Data (LSB First) Delimiter
0/1/1]0 0 0 0 0 0 0 0/]0 0 00O0O0O0 O (4) CRCT1—JLK
1/0]/0]/0 0 0 0 0 0 0 0/]0O 00 000 00O (4) CRC Field :
11o0l1l0 o o0 o o 0o 0o ol0o O OO O OO O _|0|rc0|rc1|rc2|rc3|rc4|rc5|rc6|rc7|1
1/1/0[{0 0O 0 0 O O O O |®&E7F—L Communication Alarm ZL2—hEYR >—#(CRCa—K.LSB77—XZN) FIy&
0| 0| O | Transmission #*{E 1D 0 0 00 0 O0 OO Start bit Data (CRC Code, LSB First) Delimiter
. LSB >3- 7—% Single Tumn Data
0|0 |1 |3A-L7=%  Control Data [pi
17 16 15 14 13 12 11 10
22 INB—1F—%Single Tumn Data MSB
0o(11]0 bit
9 8 7 6 5 4 3 2 1]0 0 0 0 0 0 0
D3 ol1ly IL>3—4 1D (11H) Encoder ID (11H)|LSB %)LF42—>F—% Multiturn Data
bit
1.0 0 0 1 0 0 016151413 12 11 10 9
Multiturn Data ¥ JVF&2—>F—42MSB
1/0]0 bit
8 7 6 5 4 83 2 1/0 0 0 0 0 0 0O
110 |1|77-L7-% Alarm Data | 27 —%X74—JLK  Status Field
11110 CRC ®fE775—4 Communication Alarm

W I/OEE LD FHN (2.5Mbpsks) (TS5667 D)

SCHEMATIC IN 1/0 SIGNALLING (at 2.5 Mbps)

CS
-y I
WR
" I
DATA
BUS RQ DATA NEW @—
(D0~D31) DATA, DATA
1us Max 4us
RQ
RQ BUSY
I_J 3 EEA WAIT
US Transmission Side Waiting
RX § |_|
RX BUSY |
16us~44us Max 10us Max
ngf_ 2 9')7’)[47_':—7;{'1% CRCEHE 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 1L —4>Z TIME SEQUENCE IN CPU MODE (16bit)
CPUE—K (16bit) Dl

ORQEAA (VT TR HEF)
RQ WRITE (when transmitting request)

A0~A2 0
28.6ns Min —l=- 4.5ns Min
250ns Min
cs
WR ——I
100ns Min F;Ons Min
S
D0~D3 RQ DATA
W a N
Internal Request Register x RQ DATA
‘ 250ns Min
RQ BUSY

ORXFLAH (7T—2Z{EH-T)

RX READ (when data reception is finished) m
RXBUSY _ |

ﬁ—l

250ns Min

cs I

4.5ns Min

R I

FHE7 — 2 \
Received Data X abcd, efgh, ijkl,

\

D0~D31 abcd efgh

7948284 Lx 50ns Min | ‘ 10ns~50ns
Access Time rr

W i5F EEBE—E  TABLE OF TERMINALS/FUNCTIONS

T

1/0/T ‘

® OB B #9

XEHE. Y FOZ Y Y AARAE TEHVEDE S,
% For details, please ask to the International Marketing Sales
Dept. of the end of book.

w8 B B

T

1/0/T

Designation Description of Function Designation Description of Function
SRQ o Y7 IR —2H . 8 X1 | 20M70v7 A7 20MHz+0.05% 4
Request Data output. 20MHz Clock input. 20MHz +0.05%
SYTNTF—BEVIIANT —2DORFEEAEHTS X2 o 20M7Oy A X1EHAIAE 5
B EBREIZERETIDI- P EHINBEE—RE 20MHz Clock output. Reverse phase X1.
BENXEE—NICHD, IDI-FEXELIRHDIERE ST #
SDTS  |In/OfT | E—KIzF R, KIEAREHEE. 10 SDAT || VTSR 9
Input/output terminal for both for Serial Data and Serial Data input.
Request Data. Usually receiving mode except during <=7 IVE—RBEE YT RN A BEERQSTBAH (4
transmission of ID code. Fixed to “H” when it is not used. ) (29 B, 100us (ASBEEIRIR) (ST 3D DBIRAS,
MB BT RS ADEIEES B2 EERIEH INRQ | Selecting input in manual mode for request trigger 77
EHATB, REAREA—T source qf RQSlTB l(external) or 100ps (Internal
DRCONT o It is used for controlling bi-directional line driver. 11 automatic oscillation.).
Output is usually “L”, and “H” during only BABENES, COESPLLBETF—2HERT T
transmitting. Open state when it is not used. 5%, BHT—4%RDICEY. 1 EZFHLTEEMIRT S,
e < P hid i
ERIOUA BT SZATHD, VI TANF—HUITT | e 0 . Paam it i ol e
FHAGL, o217 VE—REHIHNEA, ol INT o | SoFC.usech AR RS LERIT B, 62
DO0~D15 | I/O/T | Usually 16-bits input/output data bus line. Request ti nterrupt output signal. "L I set when data Is .
Data is written here. Exclusive use for output in connection completed to receive. It is reset V\(hen output datais
manual mode. table once read out by RD. DSP mode is reset by IS and CS.
Store signal (L) of 1us is transmitted in manual mode.
F—HINZ EIfil, 32bit E—R DEFE b T1 XF—MI%k - N - - =0
B 1BbItE—N T N E— 5 RERB, ¥ =0T | BRESE DSPE—R#CPU (RABELL) hERRTSANIES.
e LIZCCPUE—R . HE¥(ZDSP,
D16~D31 | O/T IVE—RIIHHERETS, 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”|npu ° or“ ” (common 86, etc.)
mode. No connection for 16 bits mode. Exclusive table mode. “L*for CPU mode “H" for DSP mode.
use for output in manual mode. ASICOFIEES . LICLTWBEASICHEIELTHICT S
PR —— e EASICII/OBEEEIET B, UL, %BET O I
%mi;;;_tﬁﬁlo TEATNVERCOSRRL HD é&;@i??ﬁ WTIICSICRRE<EET 5. PRLAO—RFAAICDW
M32~M39| O U S . . . - TERT3,
pper side of data bus line. Use only in manual mode connection CS Iru > . . . 67
and exclusive use for output. table Control signal _for ASIC. “L” for operatl_ng and “H
for non-operating I/0 of ASIC. Transmitting/
F—2E—FAL A=V A F1, 32bitE—RIEL. 16bitE— receiving block of ASIC operates Independently of
DMODE oo NIZHEA T3, ) ) ) 73 CS. It is used for input of address code.
Data Mode Gontrol input. Input of 1" for 32-oit DMODE#16bit E—KB§ D%, CD#FELICTBEYY
put of “H” for 16-bit mode. o — > 9
— — — RQ MODE | IAMFTZaTIVE—RERS, 78
TEST1~ | Y3ab—2a AT AMNGEF. BEIFLICEE T 3. 84~87 Request is changed to manual mode for “L” only
TEST4 i Test terminal for simulation. Usually fixed to “L”. when DMODE is 16 bits mode.
7 TZXMBUSY{E S, ASICHEEF THBI_EETRTE Y ZaT7IVE—RUI IO LOREENZDE.
S HR1ES. EERL, ROSTE | 1 | BOUIIANI-FrEEENS, &1
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.
transmitting. _ p
RQCO | TZaTVEOUIIANA-RERET D, 79
Z{EBUSY{E S, ASICHRERTHBELETRT, =4 RQC1 Request code is decided in manual mode according. | 80
YRSV RES. 2EHIEL, N aEo -
RXBUSY o Receiving Busy signal “L” is during receiving. 13 %i;fg;gg&%s%%iﬁﬁﬁkggﬁgg° DSPOR
Monitor signal shown that ASIC is during receiving. IS leu Used with CS in DSP mode for synchronizing of val
YZaT I E—RETF—2&IRT 3, DSP. “L” is set for CPU mode.
Ds40 ley Selecting data in manual mode. 74
: DSPE—RN DB, READEWRITEIE 5 BHEEFEHLE—N
A4 LT INLT— VYT AMEEICHH L, SUT LT =4 RIW | DHIZLTH<, MCPUE—RNTIZREADIEE &4, 69
PE>TIBVEHE A, ™ | 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;:larhfg;og.ﬁansmlttmg Request according to DSP-T:—FQB% EHLRUBASRTHEEERT,
STRB Iy | BICPUE—NTIWRITELLTEAT 2. 70
227 Lt Yh AT, LICTAUS561N1& v kL. 9)H Indication for the duration of Read or Write. It is
REBICT B, Uty MNEBR#E6usecEIZU TAMERIET used as WRITE signal in CPU mode.
SYERES EEHA, - . - - =
SYSRES Iry System Reset input. AU5561N1 is reset and return 2 7tV%AﬁW?ZCPU#bOLSBMTF LREEELT
to initial condition for “L”. Request can not be 2? | Zq d‘('fzs/s “I'r:]‘[;i "t‘eﬂfﬁgf’%hese e used as gg
transmitted within Bps after reset is released. A2 internal control by connecting with LSB side 64
Z@ﬁ;b"HlﬁT%éﬂ%tim bit. 20bit. 17bit. 16bitT address from CPU.
>4 DFE LOEFE14bit. 13bit,
ABSMD ! Receiving format select. “H” for 21, 20, 17 and 16 83
bits encoder, “L” for 14 and 13 bits. | : Input O : Output T : Tristate leu : Input & pull-up leo & Input & Pull-down
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Digital converter

TV 9 WEIREs

ZEGB2M17 (EHRE) Multi-turn type (High accuracy)

2z Model No.

TA4688N200E1

KXERXT7ITVa—-bI OS2 HEL. NFEAIUTIVTF—2EES
X (NRZ) CHIEShBVUTIMBT —F2ENTLILONAFIHNERES
ICEBULHEATEZI=Zy b, o HICNy FUEBBREHIETHET. =
BRFEOSEEGREPFIRETT,

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 AHEPERICLDIGENHY E T,
In the future, the form and specifications may change

4%  SPECIFICATIONS

B\ H =+ #*
Item Specifications

Power supply DC24V +10% 0.2A Max
R TS5667N420 F7/-(3HHLHA
Sensor Model or equivalent
e O 18
HHs Number of axis 1 axis
Detector | 75V | 1 — & H&EE 4,096[E%5
Absolute detectable stroke turns
RHERBE (He8) +0.022° (B#IERF) [MHEE & HICLD]
Accuracy (static condition) [combined sensor]
BAEES -
Maximum Rotating Speed 6,000min™" (rpm)
B A ERE 131,072/ &> H1[H#s (17bit)
Resolution Sensor 1turn
BEZXMO—7 PB29bit (CCWEERIZTT — Z3Ehn)
Detectable stroke (Data increased CCW rotation)
1 @ 5 5 5 8t 17bit
HwBEA Resolution / turn
Position output | % [ & &t # B (I‘/:l—ﬁ‘ﬂijmwbit Max TEH ) 12bit (12 bit Max. in this unit whereas )
Multi-turns countout A=y FCTIE12bit Max ICBVE T, the encoder output is 16 bit Max.
T — 2 FEHEH
Data renewal cycle 60us TYP
E5HAN BIN. #—7">#L74H71 DC24V 5 to 50mA
Signal output Transistor open-collector output
ERRIRE 0to +55C 90%RHUT (ELEZ L)
Operating temperature & humidity Max (Non condensing)
=5 0.5kg (MBI XV 2%&:<)
Mass (Excluding Connector)
$ v = X Medel No.: EU9634
kddny oD UF LB (ER17500V/3.6V HE) % 7- (48245
y Lithium battery (ER17500V/3.6V TOSHIBA) or equivalent
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W S OUTLINE

98"% 13.2

<% mm Unit: mm

STATUS
[e]

CN1

[
Smart Cam . s

170
180
190

CN2

= mugu
oV 24v

_:l- $#%1% Name plate T
W S}ER#ESHEX]  EXTERNAL CONNECTION
mERos MRS TA4688N200E1 WET3I5 (TRS)

Applicable connector (attached)

17JE-23090-02 (D8B)
(DDK) F/=13 18 &
or equivalent
WEFIM3X0.5

ST -4 BEERY I XAWG22LLT
Encoder applicable wire size  Max
FEEESA

T35667N4zo or equivalent

5
BB

#ARS—T I

Recommended Cable

YA ZNRT ——FES—ILR 3P (6:8)
Twisted totally shield 3P (6wires)
#1XAWG20(0.5mm?)

Size : AWG20

=7 E20mUT (REEA B —TIVEED)
Cable Length : 20m or less(Including Detector Cable)
T—JIVREDP20-30mEL DB E TR
AWG18(0.75mm?) L EDr—TIVEFER T3,

Be sure to use cable with AWG18 or more when

cable length is 20-30m.

HIEER 81
Control source —
XX i
(DC24v) /4‘——'

M3¥EF &
M3 screw terminal Block ——
© \4 —
= F.G

ERER

Contacting frame

Applicable connector (attached)
FCN-361J040-AU
(B@) F/-13 YR

or equivalent

- e
21
22
3
17bit/rev 54
2 '
26 12bit/rev
27
28
29
HA 210
Output 2" )
2} 3AET-4
20| 1zbit
2 | Multiturns data
cd o 2 Y 10D
S _
POETS) 4006, 10MERH:
Mulitums 4,096/rev, 16 turns detect
ata HHEICABTREOCL
L2hit connect according to spec.
v CN1
ZAK
FACK
RDY i 2 2°
[ 2 2
BST 2 7la17| || 2"
ZERO AN 2 lagl | | 22
ry % || isfass | 122
2 A14
S 3 z ai3] || 22
COM a _:l' IDC24VI z a2 |27
coM N 2" | | [B10]A10) | |2
152 —T1(XBIR 2, ||[safac]||2]
2
Power supply for I/F 25 g_g% =
2" || [Be]A6] | |1ACK
2° || [B5]As] | |rDY
ZRO| | [BaTA4l | |INH.
P || [B3[A3] | |RST
+24V | | [B2]A2] | | com
+24V 1 [ Al | J com
/

Converter
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NO—-ZXhy VT
Bellows Coupling /

Coupling
AyFVVo

T FBLENL Allowable displacement for attaching.

EITEHLE 0.1mm
AEZHE 0.5deg

Parallel displacement : 0.1mm.
Angle displacement : 0.5deg.

Model A B

MUO939N2 | ¢ 6.345*°915| ¢ +0015
0

0

30Max

~F& mm Unit: mm

MU939N3 | ¢ 6.345+0015 ¢ 10 +0018 © © é
0 0 g < o g [}
s
B UhbILY  (10kgf-cm)
Twisted torque 9.8 X 10-' N-m/deg AXM3X5
NENFLEDHRL
Hexagon socket set screw
sFi& mm Unit: mm
Model A B
12 +0.027 7 7
MU1568N1 | ¢ oo ¢ 23 5+00 pixo 5 T oxmaxor
T e RARMIEDBLU
0022 N ;‘gégﬁg&?gl&mw ‘ T Hexagon socket set screw
8 +0.! 1T |
MU1568N2 | ¢ . 18 ) /// “N T
£ o|'5E o
BCh kLY (34kgf-cm) " NIIE | @) &
Twisted torque 3.3N'm &J e
275
FAVTTLHYT LT : _
Diaphragm Coupling / <Hi& mm  Unit: mm
42+
Model A B 0 22¢ 10
8 8
MU714 ¢ 10+002 ¢ 10+002 Hi ‘ ‘ ‘H
0 0 _ B
MU714N4 ¢ 10+002 ¢ 6+002 el g <[ | B m[ 9
[ 0 S S <
B Uh LY  (16kgf-cm) 4 L
Twisted torque 1.75 N-m/deg 4XM4X10, 4XM3X10
4XM4X10 AARFEDRU (KAF M)

AERFHESRU(RATF M)
Hexagon socket set screw
(With hexagon nut)

Hexagon socket set screw
(With hexagon nut)

Model A B

MU1396N1 | ¢ 6" ¢ 670

0 0

B UhRILY  (4kgf-cm)
Twisted torque 3.92 X 10~ ' N-m/deg

RARfFFIESHRL
Hexagon socket set screw
4XM 3X5

<Fi% mm Unit: mm

1905

(T

<

$28

J[flﬂ[ o7 m‘
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<& mm Unit: mm

Model d A ¢ B
MU1527N- ¢ 6+0.012 ¢ 6+0.012
o 0
3 3
i i
MU1527N1 ¢ 6+0.012 ¢ 8+0.015 g
0 0 | < 0
PR =
MU1527N2| @ 67%% | ¢ 107590 1
68 |6
20

<Fi% mm Unit: mm

BRE2ATHyTIT
Plastic Coupling /

Model |¢dt|od2(¢D| L | A | B |#LzY L
MU1451N1 [10 |10 |22 | 25.6 |3.6 |7.1 M4 X 6 4 4
MU145IN3 | 6 | 6 [15|21.6 (2.8 |5.2 M3 X 4 L M I
[ L L _
= D o S [a)
B 1
B B

B+ 75> (For OIS38 Series) MOUNTING PLATE

| A Square | | #L# Round |
MU 2701 N11 MU 2701 N12
8 3X¢3.5. 28
" Q MRE %5
$20.2:01 Circumferentially
| equally divided
23X : 7| EE<Y) 6.5, Spot facing
- P #&35  Depth
<
3
o
3x¢3.5
Ll countersink 2
S | 928 N -
% | B LE5
™ Circulqnfgrgr&t\?jlly $ A 0021
equally divide $2077" <
& 4X$3.3% LloolA
C . s B (A 75> H)
| TN xR3 Mounting claws
(For Round flange)
MU 2701 N13

c>|CD 2 ol
= <

ol 5384 |2
3

12 73]

'9‘]
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Bx EDES

NOTICE IN TRANSMITTING

1. 8B 71 > DEREE
BREOPDIALETIORTABBIXRTICLT,
F—DY—IWRr—TIVTEREL T EEW, TIUK
SAERSTBEDICDSA L ERMDI—TIVTR
%52, BEICRPAECE—R/ARICHELLBD
TEELTCERWL,

1 DOOEBERE,PSI>OA—FETA-FEEHICEMET
PEFEEBICEREHIET 25HE. BREIFSEThEThH
ADEREZ7A ERAVWTEREH#BL TSV, BF
POBFEBEBALCICI-4SICEELHKBTS
E. BFEBRADOOVNZADA L E—F 2 RILE- T,
I>a—-40O0VEEED OV BICEMEFELSH.
REBEOREREBY XY,

(B 1. X2&H8)

I a-40WEh
Encoder Output
D &)
% F BYRE °
Power Electric S
Supply device I -4
5 = Encoder
1 RBULE

Fig.1 Favorable Sample

20T RIAUIETEBLEITKRSCTS

JIORIA BT OA-4DOBEEER I EHENES
DERIoFFNhET, Y72 KF714 > DEREHREZ Re
ETBEENEBTDLLANI VLI

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

ErUET,
ZOVLHBLY—=INDAL Yy 2 2R—ILRLANIL V&8
ABVTLEEL,

. VL VHISER S IFEHRSH/ 1 XL THL &
378, Re 3 TEBL T NELLTLEEL,
RIEBEEDEE. P71 EXTICLETFICRIA
SEERNS, A—r—7IRICEI120T5 2 KF4
CERBRITLEEWL,

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 a-40HhH
Encoder Output
. @) Electric device [P <)
';E P
ower
Supply © 9 © I a-4%
Encoder

0V Bus
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
DIEHE
J A ZREHELS . Case Ground &DREIC 50V HLED
JAZXBFES>TWVWBLI BIFEIEZ. TO—-FOEFE
BHEZD/ A Xetc>(REMET 2 EPHUET, C
D & 5 % BF(E Case Ground & Circuit Ground % %8#& L
TLZEWw, =70, ExXEREI K. Case Ground
& Circuit Ground Z 32189 % LRIDEHZENIEN 515
. TOMOEHRTEETEEVWH AL, Case
Ground & Circuit Ground OfEIC/ 1 X7 1 JVZRDA
BEEBMOBWVE U FIACTFoHEBALTLEEL,

4. BRESA N/ AXDEDEE

I OA—FDEEFA G JAXPRERSBEVEDIC
HERILY IV ENEERE T, BREHELTCE
S0y,

T, Y=IVRIEKRMICT—A U TREL ZEBRICED
EHICLTLEEL,

I a—-5DOfHET. EEREBP Y —ILNDPSBELE
WEIERL T &L,

5. L A—SZDHEIMMEBREICZ/INA 7K
PEIGE
IaA—-SOHAEERICRINL S B R/INT V7 ERE
PHBBE. VA A MT Y —ILNETEET 3 & 2N
1 7RI NECHBIET,
ZINTY

/ Spike

BN

3 RINA VR

Fig.3 spike waves
6. L>O—5Nr—ABHOREL
I>aA-4Dr—ABRELVALBRICROVENF SV
7,

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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reteiEl

TRANSMITTING DISTANCE

TTL DiF&
GXFIREIEEE (3 X92mElAP EER E LY, HARICIE
TTLICTZ7 7> 79 MOEBYET,
F—7aL 7 2NES

#50m (12v 77y 7)) ALY ZBHR20mADEHET
BEFRBEDEHERTY,

SEEREREREROSE. HIOL>57 4 b7
STOREN. EEED/ { XBREBETT.

:

=R —F I
Shield Cable

I3
N

I a-4
Encoder

.

4  Fig.4

AV A WAXDE - 1=

EETREER T IkmEEHhE T/, EFEAREICSV
TIRBEEMUTHFERTTY,

SEREKIE. RISOLSIC51 LY —NTEHELE
T, BRMEHAFREELf, ZEITRETHDOT, W/
1 XEFBIFTT,

REBEXDOEES, EX75—JIVEEEOIE—4
CAFHEF-STWRAEH, IO-4RAOA - HA
EREFSEHEEUANE RS & ERICHESR L TER
LTS,

RS-422

ol

Encoder

26LS32

‘ /XTransmisswon distance 1km Max
MAREIERE kML T

YARINRT Y=V Ry —T I
Twisted Pair Shield Cable.

5  Fig.5
aAFTUA2ILDEE

EETTREIEREIE S 1 RS AN WELS B £TH.
BEZETHCENTZS /-0, HEMEEXTHE
RTY,

F—7 ALV 2L EREEDFRETH ./ 1 XS
BhTUVET,

SZERREA—T ALV EEAKICTA VAT STO
SHEFPRETY,
BEF—JIVE, 124 ZEMEORE TS
LT, ERALTSEEL,

VAR MMT =V Ry—=TI
/ Twisted Pair Shield Cable.
EiR Power Supply

GND -

(1 a:2sc3733
B:2SA1460

HifEs] :
kT
i vAd A vas:

Encoder ‘ ‘
|

L&
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.




INC.

I 31— FHIEEEDENS

HOW TO USE ENCODER CONTROL SIGNALS

REVERSE A7/
CDEFRFICHELS H. “L” EAD
FTHEICEY, Ta-5DEMA
[% CCW h CW A Y|R B3 EH
TFIRETT, EMAREY kL ZDE
PHEWVWHEIE, 37 2EBICT 47K
Q&N LT+ 5V (BR) ~NERRT 50,
OVABEREERL TS,

Input

F—bMARB
CDHmFICHEL S L” EAHTBZ
ElC&Y, I>a-49DRET—4%

4.7kQ

4.7kQ

BELET, (RICH PAHEHhS
ETCTF—4T7vF)

F—bMAH#E. T—E279yFETH10
uSsBHBERYETTDOT, COBHEE
BWET—2EWM)RAAT EEL,

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

F2EF/(EIBCDA—NHEADI > I—-HFICHEWTIE.
ZRESH,LPSOI—-FXZHWICT, KE Y FEITOEHEX
E—FIZH+ns ~BH T ns DBVHAELET,
O, Hr, BEF—-2 LB L TERT 54
BEEETORAAHKICTEES I,

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 EWET2EThPHYETOT, EHITHEL
BFEEEZLEVTLERL,

QEFREFIZEEFUMBL T EEL,
EEREBEZHTIERAE LY E T,

QICENDEELEHDIHIFELYETOTROS N
RESHBEZST > TL LAV,

OIEERDER. FEICTPEEL T EEL,
EERESGEOHBTELYET,

OBESAPEND/ 1 XIINBTEHEL LI,

®RBL/ 1 ZDLANLHFENEEETHHKL FEW,

OEDOHy TV TIFEREGHLZE LT &0,
AROMBEEZRIETZE LW EPHUET,

OHFFNBIEDEVIRY HN—FH S BENWTL &L,
IR EDPTARVICHC EERBRESHAEHT
%7,

OF FMFELULOMEZMICMALVWT S,

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

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

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

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

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

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

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

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

(®@ Do not apply a load to the shaft that is equal to or
greater than the permissible shaft load.
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SRR

MOUNTING WAY

A R 4y L R e

I a—-4FiEE—KRICR6NDELSIC. BT a—
AOYNEREZTEELEY,
ZOESEWMIFIFHICHENTIE, BFHERZESL K
BTI a-40r—X%0EL T, HF#MENMER
RERAET D EHFTE, BEFSRT LASEMAME X
JTCHEAT. T4 2BEETHENTEET,
T B7OLIICICA-SFDORECXT EFAL
TRIFITBHELHYET,

o
=

il

TSLmT

Attaching plate

X6 I>a—40FRERTHE
Fig.6 Standard Way for attaching Encoder

I aA—-450O41>O—EBRAFBORMRTEHAZENL.
DEEEEICE Y. HE~HBICLTL &Ly,

BICAY TV TERYMGI R EE, BICEREZMA R
WEIITEBLTL S,

T4 XTI KBADPHIZABTHY . BICEEROEE
EMADEHWETEELPHHDOT, +9FBELTLE
BV, EATBHEDEELEZITESZITRITTLE
LY,

¥/, BERICHEL EOFES#ICMbE LS 5Dy
T TIEEFTTLEEW,

I O—SF0HEEFHEIBOLEVESICAY S
JoJL, BXEERAI > a-FIZMbsEVESIC
LTS,

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.

X7 giEORALEFALAI -4 ORASE
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.



R8ND&HIC, BHEICT aO—4DEEY T v MC
Hy TV TLEVTEEY, IT>O-F0EISBX
BEESMDY ., BZEEETIDNFHIET,
BEESCEEI > O-4%hy T UL T EEB5A. K
IDEIICI>A—-FDr—X& 7L FIVERICE
FLTLEEL,

VI yhdyTIT
Rigid Coupling

ERE)E—4

Driving motor

I a-4
Encoder

P
Flange

8UTy heHYyTULT (BULE)
Fig.8 Rigid Coupling

okcch i B 2] //1-

Hollow Encoder Shaft b

N

Motor

AR

Mounting plate

E—-48
Motor Shaft

I O-4AKM NFYLY

Encoder Itself Bearing

X 10 ¥ > b HEDO—BF
Fig.10 Sample of mounting method

R TOEE. R10D0&SICIa—-5DFKE
ERMARTEEL TS £EW, BEEICELU TIEEfSRD
BAKETEETEZ 2B CHZEE L. YRz EE
LT EE, BRERIER L ARETEESh S L.
I>aA—4XTYLJICBREATENPITBELYUT
B BT ROBIBICE 2DV ET,

PR E
HRBENE 55 L5 CRUFT T RS, 55, B
B#E T2 O- SHORMERE. 5y 7Y > JPRA
ROBIER. N7 U IOBEHIOEHFWETOT,
EBCESW,

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.

TLFTIVER

Flexible Plate
I O-4DIGE
In Case of Hollow
Shaft Encoder

EREDH
Driving Shaft

H9I>aA—-4Dr—X&7Lx Y TIVERICERE
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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RABDES

DEFINITIONS

ZOAAOTJ TCHVWTWAEEBAEIIRDEY TY,

®OO-9VU—Iv3-5 HORGEEHEET S ZIL
EBICEHRT 2RERH.

@QAVIURAYINIAT SHOEEEMHEICLSL T,
VAV &1 o s I DR B (S

@ RER XFEABRBEBLWMICET S EEXERT
135, BiPAEETSIZEICLDIAELTILEHREL.
E5285HR.

@O WS HIHREEIHMICETIh-BEEIRTFEE
5, BIAEET I EICLBBEE{LEREL. 5
EE/B3HR,

®248EH 1 AEHORBEEEIF--E-. AfHEB
HERIThBZZ>OHAEE > =HR.

® 61N A BHEFEXESOZMEIC.IIT—3
MEBDU, V, WHHEF>~FH=R.

®O R=th 10&EhONBOREL LS KA (ZHE
HEFTh B)

®@A—=FvaAvogdh HEHEBOIZICZZXED
IIvA%TELEL, ALY AEBRBIELEE
HEEE,

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

Eig, (—HERICIIRRADHOFHYET,)

o +
out

out

O RAHFBOEH #HOBEGICH L. BEROICHERS
h 3 REREGEHOEE %R~ HE

O RABHZREN @OEEGICHL. ERNEEHED
[REZTTEAEY (REFAEGERECHEREh3Z
ENHB)

@ F¥RHAEE #WCxHL. EFEHEICMD SHE,

@ BAEEE #ICX L. #AmICib BHE,

DEWIALT @HpPO—2VI>I-4EKFEHLSREL
FEEER B0,

® hEFIAT HWICRPHVTEHY ., HATER OH
FEBECORICEALTHAT 2BEER 1560,
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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.)

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

@ 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




YUZIMEE 1EEBROENRICELDT—42ES Serial transmission : A system of transmitting many
z. BEZEZHTTEET 55, data signals with time differences to an output line of a
circuit.

REHEICDOVT ABOUT PROTECTIVE STRUCTURE
IP

1%%%4%1@53% International Protection

B15E5 BEBHORAICHT B REEFR

First Coding (Protective Structure against entry of solides)

E ® E O E E
Grade Protection Degree
3 (E2EF) EZ 2.5mm U EDOKXE S DEMYD KRS ATICEAL &L,
3 (Semi totally-enclosed type) | Ends of solids 2.5mm or over in diameter do not enter inside.
4 (£FA) EZ1.0mm U EDOXZE S DEBYDEHE I ARBICERAL £,
4 (Totally-enclosed type) Ends of solids 1.0mm or over in diameter do not enter inside.
A—2UI>aA—-4OREDEERVRELMEZHET 2EDHE
5 (BEEF) PREBICEBAL &L,
5 (Dustproof type) Dust that impairs the designed operation or safety of the
rotary encoder do not enter inside.
6 (MEER) BEHISRAL KLV,
6 (Dust tight type) Dust particles do not enter inside.

F 28T KOBRAICHT 5 REEFH

Second Coding (Protective Structure against entry of water)

£ rRE O E E
Grade Protection Degree
0 (F&H) KDBRAIK L T, FICRES A TUVRL,
0 (Open type) Not protected against entry of water.
2 (B 2 72) SHEHLS 15° LADHRAHLPSETTIKBICL>THELEEEZTEL,
2 (Drip-proof 2 type) Subject to no harmful effects by waterdrops falling at angles 15° or less from vertical.
3 (BhEEHs) REDLS 60° LADHRA,PSETTIKBCE > THEELHEZZ TRV,
3 (Rain-proof type) Subject to no harmful effects by waterdrops falling at angles 60° or less from vertical.
4 (Br%k D) EDLSEFEPSDKOREDICL>THEELHEEZ(T L,
4 (Spray-proof type) Subject to no harmful effects by water spray from any direction.
5 (BAMEFERZ) EDES>FELSDKOEEERICE > TEFELHEBEZIT R,
5 (Jet-proof type) Subject to no harmful effects by water jets from any direction.
6 (k) EDELSBERED S DEBOKDEREERICE > TEHEKIRAL KRV, (1)
6 (Water-proof type) Impervious to water in strong jets from any direction. (Note 1)
7 (BhER) BEDES - BETKPISHL THRPRAL KL,
7 (Immersion-proof type) No water entering when immersed under water at specified pressure for specified time.
E () WA, EQOLSEHmMPSDBOKOBEEERICE>THKD Note (1) "Water-proof" means a structure that does not allow the entry of
BALEVIEBETHIH. KPFERICHAZBETIEEL, water against strong water jets from any directions, but it does

not mean a structure that allows use under water.
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#ae& DEHEA FUNCTION NAME

glﬁl:l

A—4)—I 04 DRERERIE. HEEPHEEDBESICEI>THERERL TVWET,
OZTEXDRRIE. BXETRESER VY, FBRiG, SHRENR-—JLNTREZSEOLET,
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 \
————
R

=

Model No.

AUX2IV 8 RZA(4 T Incremental / Shaft Encoder

OIS [nzx|—[omex |C/T— |-V

| '
J—-Z% HARRE el | EIREE
Series Output form Output phase Voltage

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

COVFIUXVIILES *A,B,Z,U,V Wi phase 12:12V
FEEEN 24 : 24V
TSAYRSAN

: Open Collector

: Complementaly Output

. Voltage Output

: Line Driver

—H4TOo-H490

AUX2IV, hZREYA4( T Incremental / Hollow Shaft Encoder

OIH[s&x|—[orex |PL =[] |-V

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

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

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

P)—Z% HAOREE bepaki| BREE
Series Output form Output phase Voltage

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

XE A2 [ AEREE] [REED 21—V I BED ANE T Bl BRERER—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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FTTIVa—br "IV —> Absolute / Single-Turn Encoder
Sl[nEx|— o | bit—[1 1S —[ IV

YU-Z# A HAHI—F SUTIVEE B
Series Output form Output Code Serial Voltage
L:SAVRSAN P2 5:5V

L : Line Driver P : Pure Binary

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

PU—Z% HAREE HAHa-—F SUTIVEE BRRE A
Series Output form Output Code Serial Voltage
L:SAYRSAN P:ffi2& 5:5V

L : Line Driver P : Pure Binary

77V a—b BRI Absolute/ Magnetic Encoder
MSB [ &zxo2—wx |—[amex |B/T—[ 1S —[ IV
| T

P —Z% HOREE HAha-—F SUTIVEE B
Series Output form Output Code Serial Voltage
L:SA4YRSAN P2 5:5V

L : Line Driver P : Pure Binary

METHRI[AREREE EEES 12—V IS BUEN ANE T BB BRI VIS TIRERRL R,
Specific value will go into [Outer Diameter], [Resolution] and [Gear Module].
Please check specification of each series for the values.
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HISTORY OF ENCODER DEV

19704 19804 19904

TS5410 90k to 480k C/T

19714 19775 19874 19904F
M XA-DE RS BEAIIA IV BRSO UX 2V SITFPNVFTID) =X
Noncontact Type (LED) Reinforced Incremental NyFYNYG T TIIVFR—2
A-D Converter Standard Incremental(LED) TS5080 Serial Abs Series
TS295 TS1500. TS1560 #8fFA 25 to 1,500C/T Battery Backup Multiturn
100 to 3,600C/T (fOF steel) TS5778 11bit
19725 19794 19884 19914
7oK T a4 IFRRAERE T TV 12— E—-2HIHMALIUA BRIV | | hREA 27X 2L
Brush Type Encoder (LED) Incremental for Motor Control Hollow Shaft Incremental
TS449 Small Reinforced TS5146 5,000C/T OIH48 Series
Absolute(LED) 100 to 6,000C/T
TS1660 8bit to 12bit
19734 19834 19894 19924
=R REET T/ a—b AHKZILFE—2 SRRREA VA2V FHAI O-4
High Resolution Absolute Mechanical Multi-Turn High Resolution ETS-VI (TR EEVIE) A
TS1302-1193B 19bit TS1604 5bit to 12bit Incremental Bt AT O—-4

Space Encoder

High Accuracy Earth
Sensor Encoder

for ETS-VI (Engineering
Testing Satellite VI Type)

19895
BRI a4
Magnetic Encoder
TS52701,024 C/T

19925
HEWABRKAI -4
Magnetic Encoder for

Vehicles
TS5840
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ELOPMENT AT TAMAGAWA SEIKI

19964F
AY—= P TII)=X
INYTUINYG Ty TIIVFE—>
Smart Abs Series

Battery Backup Multiturn
SA35 11bit

19985
AX—= NP TIV)=X
N TUNYG Ty TIIVFa—>
Smart Abs Series

Battery Backup Multiturn
SA35 17bit/Turn

20015
A= 7 TIV)=X
INITUNIG T TIIVFR—>
Smart Abs Series

Battery Backup Multiturn
SA35 17bit/Turn

20195

=9 #EE 25bit
F77IVa—bxra-4%
High Resolution 25 bit

Absolute Encoder
SA35, SA48

16bit/Multiturns 16bit/Multiturns 17 to 25 bit/Turn
16 bit/Multiturns
1996 19985 20024 20225

AY— NP TII)—=X
NyFYNY YT
Smart Abs Series

Battery Backup

AY—= P TIV)=X
INYTYNYIGTITIIVFE—2
Smart Abs Series

Battery Backup Multiturn

AX— NP TID)=X
INyTUNYITITIINFE—>
Smart Abs Series

Battery Backup Multiturn

Ny TY—LZRIT>a—-4
Battery-Less Encoder
“EY21T5—447 23 bit
FAIWE LTy T UL THR 25 bit

SA56 11bit SA48 17bit/Turn SA35 17bit/Turn -Modular Type / 23 bit
16bit/Multiturns 16bit/Multiturns -Oldham Coupling Type / 25 bit
TS5679N110
19965 20005 20075

AY— NP TIIY-X
Ny TFUNYYITyT

A= TIV) =X
NyTFUNYI Ty TIIVFE—2

MRXIa—4
Magnetic Encoder

Smart Abs Series Smart Abs Series TS5692N10
Battery Backup Battery Backup Multiturn
SA85 20bit SA100 17bit/Turn
16bit/Multiturns
1996 20015 20144
A¥—bhI—=N\ AX—M 29 I)—=X =MEE7IVY1—-bI -4

U7 IVESRIEIC
Smartceiver

Serial Signal Receiver
AU5688

BHBNT VT —2EEHR (NRZ)
Smart Inc Series

Two-way Serial
Communication Type (NRZ)
SI135 17bit/Turn

AX—MMOI)—X
AY—hFTII)-Z

High Resolution Absolute Encoder

Smart Inc Series

Smart Abs Series

SA35/SA48 23bit/Turn
16bit/Multiturns
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REFERENCE

SEEH

# B 3K CONVERSION TABLE
2EHEYS AU M ° () " () " (#)
Binary Bit  Counts (degree) (min) (sec)
7 128 2.8125 168.75 10125.00
8 256 1.40625 84.375 5062.50
9 512 0.703125 421875 2531.25
10 1,024 0.3515625 21.09375 1265.63
11 2,048 0.17578125 10.546875 632.81
12 4,096 0.087890625 5.2734375 316.41
13 8,192 0.043945313 2.63671875 158.20
14 16,384 0.021972656 1.318359375 79.10
15 32,768 0.010986328 0.659179688 39.55
16 65,536 0.005493164 0.329589844  19.78
17 131,072 0.002746582 0.164794922 9.89
18 262,144 0.001373291 0.082397461 4.94
19 524,288 0.000686646 0.041198730 2.47
20 1,048,576 0.000343323 0.020599365 1.24
21 2,097,152 0.000171661 0.010299683 0.62
22 4,194,304 0.000085831 0.005149841 0.31
23 8,388,608 0.000042915 0.002574921 0.15
24 16,777,216  0.000021458 0.001287460 0.08
25 33,554,432 0.000010729 0.000643730 0.04
26 67,108,864 0.000005364 0.000321865 0.019
27 134,217,728 0.000002682 0.000160933 0.010
28 268,435,456  0.000001341  0.000080466 0.005
29 536,870,912 0.000000671 0.000040233 0.002
30 1,073,741,824 0.000000335 0.000020117 0.001
FAEHE  ANGLE CONVERSION TABLE
radian

1597 = 57.29?780° = 3,437.7468' = 206,264.806"
1°=.0174533 227 d/ 17.4533 3 U7/; pZ
1/ = .000290888 5 7 = 200888 IS 7 >
17= 00000484814 55 7 > = 00484814 IS S 7>

AEEMS BA—F0/EDHST) Angle concept. (Angle of seconds)

aRfE (RA) X (BEHR1.7mE R/-RAICHLETS) Bl
& Angle X Distance

10,000% (2.8%) 35m
10,000 arcsec (2.8degree)
1,000% (0.28%)
1,000arcsec (0.28de§;'ee) 350m
100%  (0.028F%)
100 arcsec (0.028degree) 3.5km
10% 35km (RE«—N\EF) (EREH—FFB)
10 arcsec 35km (Tokyo-Hachioji) (lida-Ina)
2% 180km (RFE—fRH)
2 arcsec 180km (Tokyo-lida)
1% 350km (RFE+~— F#h)
1 arcsec 350km (Tokyo-Kyoto)
0.6% 550km (BR|E+—/\F)
0.6 arcsec 550km (Tokyo-Hachinohe)
0.5% 650km (fRFEH<+—/\F)
0.5 arcsec 650km (lida-Hachinohe)
0.1% 3,500km (H#B«—~NkFL N/ A1)
0.1 arcsec 3,500km (Okinawa-Hanoi, Vietnam)
0.01% 35,000km (B5ILETE % TOIERE)
0.01 arcsec 35,000km (to Synchronous Satellite)

aBE
Angle 1.7m
.

: XBEEE

Distance
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T395-0063 RIFEMATPHZE1TEIEIS
LB R E S

T330-0071 #HERSVEMAMK EARBI TE11E1S SHAOTFYIF
WREEHER

T144-0054 RRMBAEXHHRITE19%FS
WFER R E S

T252-0233 W/ RBEEHFRRKERE1THIE155 FOIF(A5DNEILSF
WREFEHER

T395-8520 REFEMATEE1020F
W E SR

T444-0837 RHBMEHE1TH2E 1S HAKEL2F-A
WEHEEER

T486-0916 EHEERHM/\KEST B10EH
|_PNI-ES

T532-0011 ABRFFABRTATE/IXEHE5T B6&245 ABUEXEEIN4015
WERE SR

T812-0011 EEBEMHESXIESERA4T HIE3S B2 N\EALI6F
WBHEHER

T395-0063 R¥FEREHPUZA1 TEIHE1S

TEL(0265)56-5421

TEL(048)833-0733

TEL(03)3731-2131

TEL(042)707-8026

TEL(0265)56-4105

TEL(0564)71-2550

TEL(0568)35-3533

TEL(06)6307-5570

TEL(092)437-5566

TEL(0265)56-5423

FAX(0265)56-5426

FAX(048)833-0766

FAX(03)3738-3134

FAX(042)707-8027

TEL(0265)56-4108

FAX(0564)71-2551

FAX(0568)35-3534

FAX(06)6307-3670

FAX(092)437-5533

FAX(0265)56-5427

Yy E )% B KRS

TEL(0265)21-1800 (f£%)

WAA - F—FHEAT 73958515 RHFERAMHAKISTOEH

WE = E ¥ FT 73958520 REFEGAEMER1020%H

WE = T ¥ P 73993303 REFR THRIBEBAIIETTAES174%F#22
W\FEER\FE—TH T039-2245 FHENFHALS 42— T¥EH1 THIEA7S
BAFEERAFE-1 T039-2245 EHRENFAILS 42— T¥RM1 TH147
W\FEEFERE—TH T039-0811 HFHRE=FMMmBEATEMEFHARPIL i1

W\FEEFERE_TH T039-0811 HHE=FIMEMEAATHAHFI_AIFILEH23

BNFEE£M=RIH 70330134 EHRE=RMAZ2TE100EH1
WR R B ¥ AT 71440054 RRHBABKIFEEITH10%9S

#

TEL(0265)56-5411
TEL(0265)34-7811
TEL(0178)21-2611
TEL(0178)38-5581
TEL(0178)60-1050
TEL(0178)60-1560
TEL(0176)50-7161
TEL(03)3738-3133

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

AR2ICHETZER
O EL < LRIz HI £ b, RO [4%
EDTUIE] & X< AL XD,

/\ Safety Warning

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

"SAFETY PRECAUTIONS" carefully before using them.

BRDIREE

B O MERTOR RTINS AT % —F e LE T, 220, BFMK
OBGEFTBRIZ LD WADIK T abRE E T, Ak, WH
REFD 728 O 0 I I PRAE W B E % Th 5T H | BeAhidaR
HaedoTnzLET, Bab g, B pllEtRsh
7= PR (MTBF) 3 TROWEDTH D £ 74%,
THXHZHEEREE (0) TERHHFHADTHALES O
EHARETEALNSMHE I W ROKRNEF N
T PO 72 LHEO R 2R E LD Y 2T L E 713 (B
KU) BEICHAAENZZ LA EHRNZLET,
WARRANTY

Tamagawa Seiki warrants that this product is free from
defects in material or workmanship under normal use
and service for a period of one year from the date of
shipment from its factory. This warranty, however,
excludes incidental and consequential damages caused
by careless use of the product by the user. Even after
the warranty period, Tamagawa Seiki offers repair
services, with in order to maintain the quality of the
product. The MTBF (mean time between failures) of our
product is quite long, the predicted failure rate is not
zero. The user is advised, therefore, that multiple safety
measures be incorporated into your system or product
so as to prevent any consequential troubles resulting
from the failure of our product.

AEIEIHE R o & OSMER SR © 2 B Er e R B IRy
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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 sersmesicLesr,. —
@1 2—Fybk—L~—  https://www.tamagawa-seiki.co.jp

BAEHZOTDOHEBVED I TRABBEVLET,
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b,
- BB BEVEHEE
YAz R R EiE TEL (0265)56-5433
FAX (0265) 56-5434
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AHEOT DERHARIE2024FIFBRENHDTY,
AHZOTIBHIN AR FELRUICEE TR BIETDTI T HRLZE N,
This catalogue is current as of March 2024.

ALL specifications are subject to change without notice





