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19704
(S45%)

19755
(S50%F)

HISTORY OF ENCODER DEV

SEIIfREOIY

1980%F
(S554F)

19851F

(S60E)

19715 (S46%)

Noncontact

TS295 Series

EiEMAXA-DEREE

Type A-D Converter

19775 (S52%)
ZEEA)IA BRIV
(LED)

TS1500. TS1560 Series
100~3,600C/T

Standard Incremental(LED)

1983%F (S58%)
AHKX<ILFH2—>2

Mechanical Multi-Turn
TS1604 Series
5bit~12bit

Technological Development

19725 (s47%)

TS449 Series

I5yRI a4
Brush Type Encoder

19735 (s48%)
=P REEET TV 1—b
High Resolution Absolute

19871 (S62%)
IR A 2UX ARV

Reinforced Incremental
TS5080 Series

## A 25~1,500C/T
(for steel)

19795 (S54%F)
IR 7T a—b
(LED)

Small Reinforced
Absolute(LED)

TS1660 Series

8bit~12bit

1988 (S63%)
T—2HIEHA A
2

Incremental for Motor
Control
TS5146 5,000C/T

TS1302-1193B
19bit

19894 (H1%)

ERMREEA TR I
High Resolution
Incremental
TS5410 Series
PRI S o w 90k~480k C/T
E9 AT TELRIN=Y1L . 5 . 2
IVFE—2 - FTI)a—pbIT 04

fF 8 %3_6659 Multi-Turn - Absolute Encoder

FE S 400 B 307

T © 300 U

s B3 2 107 g

% = 200 g 157 Brtd w4,

# % 100 20 BiRggy

APl « = o =

'i“ z o |{1$TJL||{Z\!§sT}b| I

55 19894F (H14F)

s 10— m%ﬁiﬁl > d— 9
= AP -TILFL—1 Magnetic Encoder
JED 9— Mechanical TS5270 Series
5 Multi-Turn 1,024 C/T
Z 8- |5 p120xL67 11bit
BE8:1.1kg

| M5 : 70XL66

B E:400g

fi =

8
%o
—~ E/ 1
B o 54 : p35XL38
g < BEE:110g
= (oL

AE) = INFa-2
Memory Multi-Turn
11bit

A= INFa->
17bit Memory Multi-Tum
=]

-
T2 ) -
Abs - Inc 170D [ 513 ¢35xL18
0 &2:30g
19805 19854 19905 19955 20004 20055 2010
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ELOPMENT AT TAMAGAWA SEIKI

d—5HFEDHDH

1990 19955 2000 20055
(H2%E) (H75E) (H124E) (H17%)
19905 (H2%) 19965 (H83F) 19985 (H10%)

JIUTFNTTIV) =X AY—= NP TIV) =X AYX—=7TIV)—-X
NI TUNY I Ty TIIVFa—> Ny TUNY YTy TIIVFa—> NI TUNY YTy TIIVFa—>
Serial Abs Series Smart Abs Series Smart Abs Series

Battery Backup Multi-Turn Battery Backup Multi-Turn Battery Backup Multi-Turn
TS5778 11bit SA35 11bit SA35 17bit/Turn

16bit/Multi-Turns

19914F (H3%) 1996F (H8%) 19984F (H10:F)
R UA LRIV A= P TII)—=X Av—= P TIII—-X
Hollow Shaft Incremental INYTFYNyITy TS INYTFUINY Iy TIIVFa2—>
OIH48 Series Smart Abs Series Smart Abs Series
100~6,000C/T Battery Backup Battery Backup Multi-Turn

i SA56 11bit SA48 17bit/Turn

16bit/Multi-Turns
19925F (H4%) 1996%F (H8%) 20014 (H13%)
FHEAI O-4 AY—=FPTII)-X AT—=b 29 P)=X
Space Encoder Ny FYNy 7y T RNAEE I TIVT—2BEHR (NRZ)
ETS-VI (HfiTBREEVIE) A Smart Abs Series Smart Inc Series
BRI a4 Battery Backup Two-way Serial Communication Type
High Accuracy Earth ‘h\ SA85 20bit (NRZ)
Sensor Encoder SI35 17bit/Turn
for ETS-VI (Engineering &
Testing Satellite VI Type)
19925 (H4a%) 19965F (H8%) 20015 (H13%)
Rt a-4=mA ZAv—h—N\ AY—FFPTID=X
Magnetic Encoder for Vehicles SUTIVERREIC NITFYNY G TyTINFE2—2
TS5840 Series Smartceiver Smart Abs Series
Serial Signal Receiver Battery Backup Multi-Turn

AU5688 SA35 17bit/Turn
. 16bit/Multi-Turns

Jumyaus, 4




INCREMENTAL
LT UX B

SPECIFICATION LIST

tH—E

Applications Instrumentation Industrial Milling
A B g B A E ¥ R % # A
Features Ultra small size Smlall size ;:md Wide range of resolution, a lot of options Ultra rugged Model
oW COS'
% & N N AR REE G MERE, BEAT TS A BT
Series
s v - =| OIS28 | OIS38 | OIS66 @ OIS68 0OIS128
Model No.
" L | TS51001 | TS53JC) | TS51JC) | TS500J) | TS50
External Appearance 4
& |
st B = _
Page
- 9,10 11,12 13,14 15,16 17,18
~N - v
Resolution (Counts/Turn)
" 100 ~ 2,000C/T 100 ~ 2,500C/T 100 ~ 5,000C/T 25 ~ 5,000C/T
2 )i BE
Output Phase A, B Phase A, B, Z Phase A, B Phase
H b il A, B A/B,ZH A, B#H
Max Response Frequency
. 80kHz 125, 200kHz 125kHz 25kHz
®E X & & B B B
Supply Voltage
. DC+5V DC+5 ~ +12V DC+5, +12V DC+24V
B B B E
Consumption Current (NOTE1) (& 1)
100mA Max 200mA Max 300mA Max
H & B P
Output Form Open Collector . . Voltage
. Open Collector X i Voltage, Open Collector, Line Driver
&+ 2] i e Line Driver Complementaly
(NCzTiEZ; Radial 21.6N 98N 392N
x2 = 55
Shaft Loading ST (2.2kgf) (10kgf) (40kgf)
NEESER 12.7N 10.8N 12.7N 49N
27X b (1.3kgf) (1.1kgf) (1.3kgf) (5kgf)
Starting Torque 2.9x103N-m 4.4x103N-m 29x103N-m 9.8x102N-m 0.2N-m
#e B S | g (30gf-cm Max) (45gf-cm Max) (30gf-cm Max) (1kgf-cm Max) (2kgf-cm Max)
Protection (NOTES)
. o . IP =50 IP =52 IP =57
r#E B E (X 3)
Operating Temp.Range
i g . P J 0~ +60°C -10 ~ +70°C 0~ +50°C
B #%£ KB E & H
Vibration (NOTE4) 49m/s? 98m/s?
& E) Gx4) (5G) (10G)
Shock (NOTE5) 490m/s? 980m/s?
& g (X 5) (50G) (100G)
Mass
o - 0.2kg Max 0.15kg Max 0.5kg Max 1kg Max 7kg Max

NOTE 1) Consumption Current: This is a specification for no loading at output circuit.
NOTE 2) The specification for shaft allowable load shall be a mechanical value.

Actual specification allows us to recommend within 20 percents of the specification.
NOTE 3) For special cases of protective structure, please consult us.

NOTE 4) Vibration: This is a value under the condition of meeting the total of 6 (six) hours consisting of 2 hours for each of X, Y and Z axis.
NOTE 5) Shock: This is a value under the condition of meeting the total of 18 (eighteen) times consisting of 3 times for each of X, Y and Z axis.

5 Zemagaue,



Super Precision Machine Tools

Motor Controls

INCREMENTAL

Machine Tools

AT TIEM A T & EIEHA TR
High resolution, high reliability and low cost Hollow Shaft Hollow Shaft Hollow Shaft Magnetic Encoder
o e e Small Size Small Size Medium Size N
Bk, BEREE. Bl rhoeey VSRR rhzcsy NSER rhzcs - A S B s =X
TS517 1 TS54 1] |TS52 LILIN3LILI|TS52 LILINS L TS52 LIEIN4 LI TS5270N15
19,20 21,22 23,24 25,26 27,28 29,30
120K (No.of teeth = 256)
9,600 ~ 50,000C/T 90k ~ 4864 C/T 500 ~ 3,000C/T 1,000 ~ 6,000C/T 1,000 ~ 8,192C/T 1,024C/T o
(8K 256 DIFH)
A, B,Z,EU, EV.EW Phase A, B, Z Phase A, B, Z, EU, EV, EW Phase A, B, Z Phase
A/B,Z EU,EV.EW #8 AB Z #8 A /B, Z EU,EV.EW #8 A/B,Z #8
576kHz
1.5MHz 500kHz 200kHz 200kHz
2.5MHz
DC+5V
250mA Max 500mA Max 200mA Max 300mA Max
Line Driver
Mounting Tolerance Air gap between Sensor & wheel
196N %8N AFHEHEER L A EEEEDF YT 0.15+001mm
(2kgf) (10kgf) Radial Radial Inalignment btwn Sensor & wheel
SITIVARA 0.05mm TIR Max T ERBEDHRZIT IV EMEXL
Axial +03mm
9.8N 49N XS A MAMA 0.2mm Max Axial Inalignment btwn Sensor & wheel
(1kgf) (5kgf) Shaft Runout T ERBEDHFRATAN BB
9 9 R & BB 0.1° Max +0.5 mm
2.0x10"2N-m 9.8x10 "2N-m 59x103N-m 9.8x10 "3N-m
(200gf-cm Max ) (Tkgf-cm Max ) (60gf-cm Max ) (100gf-cm Max )
Flectrone i
ectronic Circuits
IP=52 Disclosed IP =40 IP=50
(BFEIRETET)
-10~ +85° C -10~ +75° C -20~ +85° C -10~ +80° C
49m/s? 98m/s? 49m/s? Full Amplitude
(5G) (10G) (5G) 2¥R1E  1.5mm 0.5Hr (5~500Hz)
1,960m/s?2 980m/s2 490m/s? 980m/s? 294m/s?
(200G) (100G) (50G) (100G) (30G)
Tkg Max 3kg Max 0.2kg Max 0.3kg Max 0.5kg Max 0.5kg Max

REh: X, Y, Z&B2Hr,

W
w

B AR ESEROMIKETT.
AR EDREISHHIETT . RERICBVTIAIRIED 20% URZHELET,
SEEDRFHXISIC DWW T, THHETEL,
5t 6Hr ZHR T BT L ERMEE LIETT,
X, Y, ZRE3E. F18REZEERTHILEFMELIMETTY,

amygaus,



ABSOLUTE

TITIV)a—b

SPECIFICATION LIST Single-Turn Encoder
EE . .
ﬁ:*i_ﬁ. SrTNE—Ta-4
Applications Machine Tools Press Machines
A bed Tt 7L WA
Features Small & Rugged Model Rugged Model Rugged Model and Ultra rugged model with
, , , Special divisions strobe signal
ki ® IRRAER eyl BALR - %58 @AM, 2 hO-7EEM. Bk
Series
s v - =| OASS50 OASG68 OAS66 OASG66
Model No.
o ﬁ TS5610 TS5620] TS1857NI] | TS5607N4
External Appearance
5 B
Page
- 31,32 33,34 35, 36 37,38
~N - v
Resolution
" 8 bit 11, 12bit 8 ~ 90 4&| 0 ~ 359C/T
2 & BE
Output Phase Gray Pure Binary Gray Pure Binary BCD
H b il Jr4 W2 JgLA 2
Max Response Frequency
N 10kHz 20kHz 2.5kHz
B X It & B B %
Supply Voltage
. DC+5V DC+5, +12V DC+24V DC+12V
B B B E
Consumption Current (NOTE1) (i 1)
120mA Max 250mA Max 150mA Max 300mA Max
H &% B i
Output Form
, " Open Collector Emitter follower Open Collector
H ] i3 &
(NOTE2) | Radial 98N
E2 | s55p, (10kgf)
Shaft Loading 77 g
MK ESE | 49N
25 A b (5kgf)
Starting Torque 9.8x10"3N-m 9.8x10-2N-m 2.0x10"2N-m 9.8x10"2N - m
=) B k v i (100gf-cm Max) (1kgf-cm Max) (200gf-cm Max) (1kgf-cm Max)
Protection (NOTE3)
_ - . IP =50 IP =52 IP =53 IP =50
*EBE (x3)
Operating Temp.Range
P ° . P 9 -10 ~ +70°C -10 ~ +60°C 0 ~ +50°C
B £ B E @ H
Vibration (NOTE4) 49m/s? 98m/s? 176m/s? continuous
& E) (x4 (5G) (10G) (18G) 49m/s? (5G) i
Shock (NOTE5) 490m/s? 980m/s? 490m/s?
& L (X 5) (50G) (100G) (50G)
Mass 0.5kg M 1.5kg M 0.6kg M
. lax . ax . ax
" 2 g g g

NOTE 1) Consumption Current: This is a specification for no loading at output circuit
NOTE 2) The specification for shaft allowable load shall be a mechanical value.
Actual specification allows us to recommend within 20 percents of the specification.
NOTE 3) For special cases of protective structure, please consult us.
NOTE 4) Vibration: This is a value under the condition of meeting the total of 6 (six) hours consisting of 2 hours for each of X, Y and Z axis.
NOTE 5) Shock: This is a value under the condition of meeting the total of 18 (eighteen) times consisting of 3 times for each of X, Y and Z axis.

/ ZJamagaue,



Multi-Turn Encoder

INFLE—>I a4

Motor control, For Robots

E—4H#EA. OFy A

Motor control,

Machine tools

T—SHIEA. TR

Small wattage motor,
Serial Data transfer

NEEE-FA. Y UTIVBE

Middle wattage motor
Serial Data transfer
hEEE—4A. YUTIEE

Large wattage motor
Serial Data transfer
KBEE—%H. Y UTIER

SA35

§135

SA48

SA100

SA135

TS5643N110 TS5667N120T55669N220| TS5668N20| TS5667N420 TS5700N420 TS5667N253 TS5667N650
() 8:£50 -
45, 47,
39, 40 43, 44 49, 50 51, 52 53, 54 55, 56
46 48
111bgt%n1ingssg%w£t:x;s 1 7bit/turg and 1 6bit/M_uIti-Turns 17bit/turn 17bit/turr_1 and 16bit/Multi-Turns|23bit/turn and 16bit/M_u\ti-Turns 1 7bit/tur[1 and 1 6bit/l\/1u|ti-Turns
LU0 A 25N 2048C/T 1 E#5 17bit, % E%x 16bit 1E& 17bit | 1EE 17bit, HEE 16bit 1 [El%5 23bit, %[E% 16bit 1 [B%5 17Dbit, % [E1%x 16bit
Pure Binary
w2&
Absolute Signal 170kHz Absolute Signal Absolute Signal Absolute Signal
Incremental Signal 170kHz 6,000min"! 3,000min! 1,500min"
DC+5V
150mA Max 60mA Typ. 110mA Typ. 60mA Typ. 105mA Typ. 70mA Typ.
Battery operation Battery operation | /{y7VBE [110mA Typ.| Battery operation Battery operation Battery operation
Ny 7\ EREIRE 100pA Typ. | /3y 7 BREIRS 100pA Typ. |100pA Typ. Ny TV EREIES 100pA Typ. | /Sy 7 | BRESES 100 A Max Iy 71 BRENREF 100 p A Typ.
Line Driver
Mounting Tolerance A/BEAAEAL Mounting Tolerance ABFFAMEX L
Radial 77V 0.05 mm TIR Max Radial < 77JL 0.05 mm TIR Max
Axial #7718 0.2 mm Max Axial #7518 0.1 mm Max
Shaft Runout
BftE s @#mnEh 0.1°
59x10"3N-m 9.8x10"3N-m 80x10"3N-m 98x10-3N-m

(60gf-cm Max)

(100gf-cm Max)

(820gf-cm Max)

(1,000gf-cm Max)

Not Enclosed

s 1P40
BRI
-10 ~ +85°C
98m/s? 49m/s?
(10G) (5G)
1,960m/s? 294m/s?
(200G) (30G)
Without Cable Without Cable Without Cable Without Cable Without Cable Without Cable
0.3kg M ! 0.06kg M . 0.03kg M U 0.08kg M ! 1.2kg M t 15kg M t
I r—Tnagn) O X Tnatau) O (- TEERL) IV r—Tnazsw) S r—Tngzrw)| O (r-Tnggaw)
E1) HEBEER : EHEREEFRRFOMLRETT,

)
E2)
E3)
E4)
ES5)

HEF R EOLRMEIBMIETY ., REAICSVTIHIRED 20% R E#HELE T,
REBEDFHRMITIC OV TIE, THET &L,
#REh: X, Y, Z&HE2Hr.
R X, Y, Z&WM3E.

Et6Hr 2B 5 L ERHELABTY,
EH18EZHET B L& RMHELIETT,

amygaue, 8
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INCREMENTAL

A7 IAX2)

APPLICATION
A&

® Measuring Instruments

—fiEtHl

<
-
=
Ll
=
L
[1'4
(&)
=

| 71s51000 |

FEATURES

B/ R

® Small Size
M

® Rigid Bearing
527t

OI S 2 8 Series

Unless otherwise specified tolerance is £0.5mm

15

Dimension mm ~Fi& mm

45

$18.80

0
0
]

$5:88%

4X M2:6 Equally
Spaced Depth 5

RESAE £0.5mm

L=500Min _— m

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HENX DRI EEER E HHETHIBES LT,

Expample #1332 51
Resolution #&8E 1,024C/T
Model 2 X TS5158

Function name #$8E4# OI1S28-1,024C/T-C2-5V

© For special cases, please consult us.

O #alfiRIE TRBC ZE W,

TS51 (1

B 9

1/0 uonnjosey
ﬁ‘b_

100 TS5150
500 TS5155
1,024 TS5158
2,000 TS5162

Cas )OIS 28 -

CIT-C 2-5YV

Optical

Shaft
Encoder

9 Zamugaus,

I ncremental

Size
$28mm

Output form
HAREE
C : Open Collector

Voltage
BEEE
5: 45V

Output phase
H o M
2 ' A, B phase




I SPECIFICATIONS
AR E:

Electrical Spec. BRHLH Mechanical Spec. A4
Resolution Starting Torque 29x10"3N-m
% ® g 100~ 2,000 C/T £ ® ~ L 7 (30gf-cm Max)
Supply Voltage Moment of Inertia 2.0x10-% kg-m?
® B ® K DC+5V25% Bt g X (20g-cm? Max)
Consumption Current Maximum Rotating Speed 5,000min -1
B ®B B R 100mA Max # X B & % & (5,000rpm) =
Radial 21.6N -
Allowable Shaft Load F&Hm (2.2kgf Max) =z
s W @ B Axial 12.7N "'EJ
E 2sC1815 BAm (1.3kgf Max) w
g Maximum Allowable Output Voltage Operating Temp. Range 0 ~ +60°C 4
L F1 | Open Collector N B £ B E # B (&)
= RN BRAFELEAEE 40V 4
g | F-77ALIE | imum Allowable Sink Current Storage Temp. Range -20 ~ +85°C =
E - aximum Allowable Sink Curren B 5 B E &
= BEAHADBAER 30mA Protective Construction IP = 50
=R & # b -
Vibration 49m/s?
# o) (5G)
Maximum Response Frequency 80KH Shock 490m/s?
B X B 5 B B ¥ i & B (50G)
Rise time, Fall time Mass
T Y. LTFYUBM % £ 0-2kg Max
- -
HABEEE () HARIAERE
® Open Collector Output  #—7>3aL 7 2 HH
T
i T.T
ihl_eﬁ E;tiej“;p a, b i c , d |abcd= 1*3 Transistor

DC+5V:Ri=220Q

DC+12V:R.=4700
/ \Output signal Iine/ \ R. J_
=\ wppm | % - E R

N — L:Load —= Viewed from Shaft End
Encoder ‘%Transmission distance 50m Max‘ L: 8% kL W RT
¥ {E%EEEE 50m LI (Ic=20mA)

* Note that transmission distance depends much on ambient condition.

X RNGRERHE, FERRBICLVRZCEDYETOTITERCLSL,

/ Power Supply
BB

A ch Output
At —,_

Note) For open collector output, above voltage wave form shall be obtained
by loading a RL shown in the left figure.
F) A=AV aEADEES. ERRLEERTH_EICKY EREDOE
EREICEYET,

I CONNECTION TABLE
£ e &

Lead color Function
U—Fige "R
B L U E & A ch Output
G R E EN #® B ch Output
R E D bl DC+5V
B LACK = GND
B ATTACHING WAY (EXAMPLE)
Hy{tj-ﬁ}ﬁ (WJ) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm ~SFEmm BEIZTIAAL MEIERT 2y TU L THEILE>TED>TETTOTERL T L&,
Driving Shaft
EREhéh
Driving Shaft
EB B 7 77& 77777 4. —
=+
i _E_ '''''' Encoder
E I a-%
S P
Plus pan-head screw
+ERfE AU M2.6/ <

amygaug, 10



INCREMENTAL

A7 IAX2)

APPLICATION FEATURES
RS %R
&' ®Robots ® Superior Noise Chracteristics
= = PHED 7 A TReE
E ®X-Y Tables ® Available up to high-level resolution
—~ XYF-TJn BARREETDOIA VT T
g:-l ® Machine Tools ® Rigid Bearing
OREERC L iz AL
=

OI S 3 8 Series

3X M3 Depth 6
3XM3 RZE 6
PCD28 =2

17

4
=

Unless otherwise specified tolerance is £0.5mm

=
%EF g—--—---_.
[ —

RS AE £0.5mm

Dimension mm ~Fi& mm

FhRES L &%
45 B4 (N510,N512)
28 M HBICEL R

) 1. EADEERR. FORIBEOET,

8.5 ‘

™~
e}

DETAIL OF SHAFT

SECTION B-B

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HENX DRI EEER E HHETHIBES LT,

Expample 153351
Resolution %8 1,000C/T
Output form H77788 Open Collector
Voltage BIREE +5 ~ +12V
Model 2 X TS5307N510

Function name #%8E# OIS38-1,000C/T-C3-12V

© For special cases, please consult us.

O HFBIMEHRIE TR 2 &0,

TS53 [N O

B 9

1/0 uonnjosey
ﬁ‘b_

100 TS5300 N 510 (0utput form HIR8:C. Output phase H7718:3, Voltage BFEE:+5 ~ +H2V)
200 TS5301 N 512 (Output form Hi71F8€:L, Output phase Hi7148:3, Voltage BEBE:+5V)
300 TS5302
360 TS5303
400 TS5320
500 TS5304
600 TS5305
900 TS5306
1,000 TS5307
1,024 TS5308
1,200 TS5309
1,800 TS5311
2,000 TS5312
2,048 TS5313
2,500 TS5314

"5 OIS 38-

CIT-

Optical

I ncremental

Shaft
Encoder

11 Zamugaus,

Size
$»38mm

Output form HHHEE

C : Open Collector

L : Line Driver

Voltage BIREE

5: +5V
12 45V~+12V

3

Output phase
H Hh M
* A, B, Z phase




I SPECIFICATIONS
AR E:

Electrical Spec. BRHLH Mechanical Spec. A4
Resolution Starting Torque 4.4x10"3N-m
% ® g 100~ 2,500 C/T £ B r L v (45gf-cm Max)
Supply Voltage DC+5V-5% ~DC+12V+5% Moment of Inertia 1.5 x10 -6 kg-m?
S il S E DC+5V £5% 18 {3 13 =3 (15g-cm? Max)
Consumption Current Maximum Rotating Speed 5,000min -1
LI . 100mA Max & X B & % & (5,000rpm) =
Radial 21.6N -
Maximum Allowable Output Voltage Allowable Shaft Load EX Y10 (2.2kgf Max) =
Open Collector BAFFEAEE 40V ' O® O O®w = Axial 10.8N UEJ
w F—-—7>aL 94 Maximum Allowable Sink Current | (1.1kgf Max) w
€ S 3 amS o (1'4
| BAULDAAER  30mA Operating Temp. Range OCH -10 ~ +70°C (&)
ey N=| T
2 W B o R K W@ L.DA 0 ~ +75°C =
3 Source Current Storage Temp. Range
& | Line Driver Vv —ZER 20mA Max B & B =20 ~ +B85°C
74 FF AN Sink Current Protective Construction IP = 50
2 > V&R 20mA Max d bt
Vibration 4?m/)s2
- R B 5G
'\.iax";“mries‘gnsj’;e?;e”g 200kHz Shock 490m/s?
j o ""F o ’ ( ) & - (50G)
ise time, Fall time Line Driver. Mass
I LW, XL FUBE 200nsec (54 > K54/%) B 0.15kg Max
- -
HAERE R (B) A AEZE
® Open Collector Qutput  F—7">3aL 7 2B T TT
a _.Cc . d |abcd= 7*g )
Shield Cable ! Transistor
. . N Tr : OPEN
=W KTr—JI A ch Output
/ Power Supply DC+5V:R. =220Q ATEHEA Tr : CLOSE
=5 DC+12V:R. =470Q 5 oh Outout
BiR ch Outpu
/ \ Output signal line / \ % R l BAEHS
—XK HOESHR ] -
’e \ / GN[;? \_[; LLth | e ‘ e‘T*E
:Loa
Encoder ‘ ¥ Transmisson distance 50m Max‘ L: &7 z c;(}?ﬁut&puﬁt cow
¥ {ZXERE 50m LU (Ic = 20mA) I—, T Viewed from Shaft End
#inLWRT
® Line Driver Output 54 > K5 EWAY: V)] Note) For open collector o.utput, aboye voltage wave form shall be obtained by
loading a RL shown in the left figure.
26C31 26032 ) For line driver, reverse and non-reverse signal are outputted. ) .
) A= aL 7 4HA0EES. ERRLEERT B EICL Y LROEERFIC
BYET,
_EE SR HADHAK . REES EHREESSENSNET.
Rl M CONNECTION TABLE

$*Transmission distance 1km Max
Twisted Pair Shield Cable.

YA RMT = Ry—=TIb

* Note that transmission distance depends much on ambient condition.

¥ RNMERIERE L, ERARRICEYKXE
*Use transmission cable after verifying

KEDLYETOTITEESEEL,
effects of impedance characteristics, etc.

XEET—TIVE, A E—-F2 AEMEOREE CRIBO L. FRALTIESL,

I ATTACHING WAY (EXAMPLE)

Hyﬁ'jj_;i'f\ (WJ) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm ~FE mm B I X754 X hERT2Hy 7Y L TEICE > TED>TEETOTERELTLEEL,

Driving Shaft
SREhd

Plus pan-head screw
+FEAFENN L M3

R S

Lead color Open Collector Output Line driver Output

U —Nig& F—7ravy4aHh A2 A WAY: )
R E D by DC+5 ~ +12V DC+5V
BLACK =2 GND GND
YELLOW # Z ch Output A ch Output
WHITE =] GND A ch Output
BLUE & A ch Output B ch Output
GREEN F53 B ch Output B ch Output
BROWN B3 —_— Z ch Output
ORANGE # — Z ch Output

Driving Shaft
X

20 Max

Encoder
I a-4

Jamygaue, 1)



INCREMENTAL
LT UX B

APPLICATION FEATURES

A% R

® Measuring Instruments ® Wide ranging resolution
—EHH ISP 75 oy it

® A lot of options
BELA T a Y

<
-
=
Ll
=
L
[1'4
(&)
=

OI S 6689ries

Dimension mm ~fi& mm
18203 54
4XM4 Depth 7 3
5001 AXMA RS T
L]
o
g & P4
g =S — - —
Q [T}
Q| &
=
L=500Min
Unless otherwise specified tolerance is £0.5mm EESAZE £0.5mm

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HENX DRI EEER E HHETHIBES LT,

Expample 33X 51
Resolution %8 1,000C/T i 'it TSS 1 I:‘ I:' N I:' I:l I:'
Output form 5777588 Open Collector o4 100 TS5100 N 132 (Output form %8 : C. Output phase Hi748 : 3, Voltage BEEE : +5V)
Voltage BIEEE +12V g 200 TS5101 N 632 (Output form %8 : C. Output phase 47748 : 3, Voltage BEEE : +12V)
A N = & 300 TS5102 N 102 (Output form HR8 : T, Ouiput phase #7118 : 3, Voltage BEEE : +5V)
MOdEI. =R T§51 07N632 = 360 TS5103 N 602 (Output form R4 : T, Output phase HF48 : 3. Voltage BREE : +12V)
Function name #%#E®& OI1S66-1 ,000C/T-C3-12V S BE 500 TS5104 N 122 (Output form HARE : L, Output phase 48 : 3, Voltage BEEE : +5V)
() 600 TS5105
© For special cases, please consult us. 3 900 TS5106
O 4RI TR FF &L, 1,000 TS5107
1,024 TS5108
1,200 TS5109
1,500 TS5110
1,800 TS5111
2,000 TS5112
2,048 TS5113
2,500 TS5114
3,600 TS5115
4,096 TS5116
5,000 TS5117
Function name OIS 66 — CIT _ 3 _
%3 V

Optical Size Output form HHFEE Voltage
I ncremental $66mm C : Open Collector EREE
Shaft T : Voltage Output 5: 45V
L : Line Driver 12 +5V~+12V
Encoder

Output phase
H o M
3: A, B, Zphase

13 Zamugaus,



I SPECIFICATIONS

T4

Electrical Spec. BRHLH Mechanical Spec. A4
Resolution Starting Torque 29x10"3N-m
Es = £ 100 ~ 5,000 C/T £ B F on (30gf-cm Max.)
- ~6 2
%Jpply Vc;};age a E DG4V« 5% DG 412V 5% 1l\éoment ifilnertla - $ ?é%)g.%mzka.ar:)
Consumption Current Maximum Rotating Speed 7,200min -1
W x®m m 200mA Max B x B B 2 E (7,200rpm) =
Maximum Allowable Output Voltage Radial 21.6N =
Open Collector BAFBHEANEE 40V Allowable Shaft Load FEHME (2.2kgf Max) =z
F—-7>raviv4a Maximum Allowable Sink Current s W @ B Axial 12.7N "'EJ
" RAEHARAER 30mA B A m (1.3kgf Max) w
% Operating Temp. Range 10 ~ +70°C 1’4
= 71| Voltage Output H = DC+2.4V Min | H = DC+10V Min B % B E @ B (&)
§ 2| 8 E 7 |L=DC+0.4VMax |L =DC+1VMax Storage Temp. Range 20 ~ +85°C =
S ® # B E &
= Source Current Protective:ﬂ Construction IP = 50
Line Driver SN75113 Y —ZEHR  40mA Max *® & 13 b
4K 4N Sink Current Vibration 49m/s?
22U ER  40mA Max & B (5G)
Maximum Response Frequency Shock 490m/s?
BN ENEE 125kHz @ B (50G)
Rise time, Fall time (Voltage Output) (Line Driver) Mass 0.5kg Max
ik WU, T W BB | 1psec (BEHAH) | 200nsec (12 KT11) g = :

Il CIRCUIT AT OUTPUT STAGE (EXAMPLE)
AR EE ()

® Open Collector Qutput A —7">aL 7 2EHAH
Shield Cable
=Ry —JI
/ Power Supply DC+5V:R.=220Q
DC+12V:R. =470Q
/ \ Output S|gnal Ime/ \ R l
—K \ ) HfESHE | 4 ]|
M ~ L:Load
Encoder ‘-X'Transmlssmn distance 50m Max‘ L: &%
¥ 1= B8 50m LI T (Ic=20mA)
® Voltage Output  EBEHH
Shield Cable
= RT=JN
/ Power Supply
.4 BIR
/ \ Output signal Iine/ \ J_
SRR TRV XI==])
L:Load
Encoder ‘ ¥ Transmission distance 2m Max‘ L: &%
¥ {RRIERE 2m LIT
® Line Driver Output 54 > K1 /3HH
Twisted Pair Shield Cable
73 %
SN75113 JAXNT /;' )7)Il: SN75115
Encoder | Transmission distance 1km Max‘ 7

! M mXIEEELIT !

* Note that transmission distance depends much on ambient condition.
¥ FRRGXIER IS, FEARBICLUAREZCEDYETOTITERSEEL,
*Use transmission cable after verifying effects of impedance characteristics, etc.

KABRT —TIVid, AP E—4 2 2 EOREE CHIBO L, FRAL TS,

I ATTACHING WAY (EXAMPLE)

Hyfj-ﬁ /ﬁ (@J) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm sHE mm BEIRTIAAL MIERTEH Y TU L THELL>TED>TERTOTERL T LS L,

Driving Shaft
BREhe

Plus pan-head screw
+FERAENPRL M4

0.05TIR

I OUTPUT PHASE SHIFT

H A AEE

A ch Output
A B S

B ch Output
B A

Z ch Output

Z fh ,

e |

BUET,

ccw

Transistor
Tr: OPEN

Tr: CLOSE

| Viewed from Shaft End
kL W RT
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.

E) A= a7 aHh0EES. ERREERT B LICKY EROBERTIC

FAYRZANEADBEICE, REES EHREESFEASIIET,

Il CONNECTION TABLE

R S

Lead color Open Collector Line driver Output
TR o 542 RS54 /5H
-7 3Ly 45 LVBREHED

RED # | DC+sV | DC+12v DC+5V
BLACK B GND GND
YELLOW # Z ch Output A ch Output
WHITE @& GND A ch Output
BLUE & A ch Output B ch Output
GREEN F53 B ch Output B ch Output
BROWN B3 —_— Z ch Output
ORANGE # — Z ch Output

Driving Shaft

SR Ehd

20 Max

Encoder
I a—4

Jamygaus, |4



INCREMENTAL

A7 IAX2)

APPLICATION
A&

® Robots
oKy b
® X-Y Tables
XY F—70
® Machine Tools

AR MK

<
-
=
Ll
=
L
[1'4
(&)
=

FEATURES
B/ R

® Rigid Bearing
il sz 50t

® Dust-Proof construction, With oilseal
BHEEMEE, A+ A4 s —ILfy

® Available up to high-level resolution
BaREEETOIA v F T

OI S 68 Series

Dimension mm ~Fi& mm
70

2.6

3.6

20:0.5
*1
68 1
56:01
4X¢p5.4
15
5 5 o fes
AR I =
0 © 8 T1%

REREE-

Unless otherwise specified tolerance is £0.5mm

EESHAZE £0.5mm

N.P.

¢p66Max

J

o
L = 500Min /;;J

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HENX DRI EEER E HHETHIBES LT,

Expample 153351
Resolution %8 1,000C/T
Output form H77788 Open Collector
Voltage BIRERE +12V

Model 2 X TS5007N632

Function name #%8E# OI1S68-1,000C/T-C3-12V

TS50 () N O]

N 532 (Output form HAR8 : C. Output phase #7148 : 3. Voltage BIEEH : +5V)

N 632 (Output form R : C. Output phase #7748 : 3. Voltage BHEE : +12V)

(
(
N 502 (Output form HA#8 - T, Output phase H748 : 3. Voltage TEEIE : +5V)
N 602 (Output form R4 : T, Output phase HF48 : 3. Voltage BREE : +12V)
( i

N 122 (Output form HARE : L, Output phase 48 : 3, Voltage BEEE : +5V)

© For special cases, please consult us.

O HFBIMEHRIE TR 2 &0,

B 100 TS5000
) 200 TS5001
S ® 300 TS5002
= 360 TS5003
S Be 500 TS5004
o 600 TS5005
= 900 TS5006
1,000 TS5007
1,024 TS5008
1,200 TS5009
1,500 TS5010
1,800 TS5011
2,000 TS5012
2,048 TS5013
2,500 TS5014
3,600 TS5015
4,096 TS5016
5,000 TS5017

(522 OIS 68-

CIT-

w

Optical

Shaft
Encoder

15 Zamugaug,

I ncremental

Size
$68mm

Output form HHFEE Voltage

C : Open Collector EREE
T : Voltage Output 5: +5V
L : Line Driver 12 +5V~+12V

Output phase
H o M
3: A, B, Zphase




I SPECIFICATIONS

T4

Electrical Spec. BRHLH Mechanical Spec. A4
Resolution Starting Torque 9.8x10"2N-m
% ® g 100~ 5,000 C/T e (1kgf-cm Max)
- "6 2
%’pp'y 2 g g | DOwsvase DC+12V5% w e * "zé%’gimzka'ar:)
Consumption Current Maximum Rotating Speed 7,200min -1
W x®m m 200mA Max. B x B B 2 E (7,200rpm) =
Maximum Allowable Output Voltage Radial 98N =
Open Collector BAFBHEANEE 40V Allowable Shaft Load FEHME (10kgf Max) =z
*—7ravv 4 Maximum Allowable Sink Current & = 2] e g Axial 49N E
" BRHARAER 30mA WA M (5kgf Max) w
% Operating Temp. Range 10 ~ +70°C 1’4
= 71| Voltage Output H = DC+2.4V Min | H = DC+10V Min B % B E @ B (&)
§ | 8 E H | L=DC+0.4VMax |L = DC+0.4V Max Storage Temp. Range 20 ~ +85°C =
S ® # B E ®
= Source Current Protective:ﬂ Construction . IP =52
Line Driver | sn7si1z Y RER 40mAMax ® # # &
4K 4N Sink Current Vibration 98m/s?
22U ER  40mA Max i g (10G)
Maximum Response Frequency Shock 980m/s?
BN ENEE 125kHz @ 1 (100G)
Rise time, Fall time (Voltage Output) (Line Driver) Mass 1kg Max
ik WU, T W BB | 1psec (BEHH) | 200nsec (12 KT11) g =

Il CIRCUIT AT OUTPUT STAGE (EXAMPLE)
AR EE ()

©® Open Collector Output

F—7aLvyadh

Shield Cable
Y= RE—=TJ
P Suppl DC+5V:R. = 220Q
s OWer Supply DC+12VR. = 4700
EiR .4
/ \ Output signal Iine/ \ R J_
e (o]
L:Load
Encoder ‘%Transmission distance 50m Max‘ L: &%
¥ EXEERE 50m LT (Ic=20mA)
® Voltage Output BEHEH
Shield Cable
=Ry —=JI
/ Power Supply
. 4 £
/ \ Output signal Iine/ \ l
L\ s \ g o]
L:Load
Encoder ‘ *Transmission distance 2m Max‘ L: &%
¥ {RXIERE 2m LIT
® Line Driver Quiput 14> K54 /\HA
Twisted Pair Shield Cable
JALZXARMT =LK
SN75113 / T35 SN75115
Encoder | XTransmission distance 1km Max 7

T % REIEEE 1km BT

* Note that transfmission distance depends much on ambient condition.
¥ RNGXEEE. FRRBICLVRZE(EDYETOTIEES LS,
*Use transmission cable after verifying effects of impedance characteristics, etc.

KEBRT—TIVE, A E-F AMEOREE CREO L, FALTIESL,

I ATTACHING WAY (EXAMPLE)

Hyﬁ'jj_)f (@J) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm sH&E mm BEIRTIAAL MIERTEHY TU L THELL>TED>TERTOTERL TS L,

Driving Shaft
EREh

0.05TIR

Plus pan-head screw
+FERRF AL M5

I OUTPUT PHASE SHIFT

H A AEE

A ch Output
A fBH S

B ch Output
B #8H A

Z ch Output

Z fh ,

e

‘ ccw

| Viewed from
gL WRT

Transistor
Tr: OPEN

Tr: CLOSE

Shaft End

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.

E) A= a7 aHh0EES. ERREERT S LICKY EROBERTIC

BUET,

FAYRZANEADBZEICE, REES EHFREESFEASIIET,

Il CONNECTION TABLE

R S

Lead color Open Collector Line driver Output
RED # | DC+sV | DC+12v DC+5V
BLACK B GND GND
YELLOW # Z ch Output A ch Output
WHITE ®& GND A ch Output
BLUE & A ch Output B ch Output
GREEN F53 B ch Output B ch Output
BROWN B3 —_— Z ch Output
ORANGE # — Z ch Output

Driving Shaft
BREh S
20 Max Elnif;jirﬁ
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INCREMENTAL

A7 IAX2)

APPLICATION
A&

FEATURES
B/ R

:il ®|ron Steel Line ® Ultra Rugged Type

= S L

E ® Machine Tools ® Water-Proof (IP = 57)
= AR Pk (IP = 57)

g:-' ® Paper Producing Line

O B 5

=

OIS 1 288eries

Mount Type —

DJ5A28S4

JIS B 1301
Accessory:Parallelkey aer o
B AT ¥ — T cable glan
5x5x28 Bl (A20C)

a I, Cable gland AC25C
Hl z ] is available on
2 request.
Total body length
0, Connector Type 7 ( y g
A\ [N100] 2555507 _____________@%_
Cable Type

shall be increased.)
h=2000MIN
T=JIHELEAT = i

Dimension mm ~Fi& mm
Water tight

129

&£ (AC25C)

(S HAICFIRE, 2272
eRTEVREY
E3

@16 Sons
I

28 ‘
32

65-85

/[
[
=]
=

-

46

4%$10

6XM8 Depth 22
6XM8 RE22% 5

AXp9FEH

PCD140 37

©
B
=<
>
x
o
®

Water tight

Accessory : Parallelkey

R : Fir¥— (@A)

cable gland
e Hi&£% (A20C)

5x5X28
JIS B 1301

Cable gland AC25C
is available on
request.

(Total body length
< shall be increased.)
3 @£ (AC25C)

(CHACFIRE, 7272 L
ERTEIRCEY
Y,

$70h7
16h
j

©
Water tight
cable gland

Hi@£% (A200)

%

&
ax08 A———]

Unless otherwise specified tolerance is +0.5mm

EESAZE £0.5mm

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEXORIIRX EREERE HHETHEIEES £E L,

( N\
75015 Model No.
Erpample #2236 _ TS50 CCINC]
Form#%+ % Mount Type - Connector type $EEE! - 22744417
Resolution }#%8E 1,200C/T T 4 25 TS5080 N 10 (Form 44 : Mount Type - Cable Type BBE - #—JIH41 7,
Output form #7378 Complementaly Output & 200 TS5081 Outputform 774 : T, Output phase 148 : 2, Voltage BREE : +24)
(Voltage BIEEE  +24V) % )3 300 TS5082 M (Form 8% : Mount Type - Connector Type BB - 2274444 7.,
A o 5 600 TS5083 Output form HF1R# : P. Output phase #7148 : 2, Voltage EREE : +24V)
MOde! R T§5085N1 00 > B 900 TS5084 (Form 44 Flange Type - Connector Type 77> Y8 » 237415417,
Function name $#gE4 0I1S128-1,200C/T-P2-24V o 1,200 TS5085 N 310 o0t form iAW T, Output phase 78 2, Voltage BEBEE : +24V)
\ J 3 1,500 TS5086 e (Form 54 Flange Type - Connector Type 77> Y8 + 3344144 7,
O For special cases, please consult us. 2,500 TS5088 Output form HA1F# : P. Output phase #7148 : 2, Voltage BEEE : +24V)
O HAEHIE SHRHC &V, 5,000 TS5090
Functign name I 1 2 —_— CIT _ 2 _ 24
S \'}

Optical Size Output form Vc?ltage

I ncremental $128mm Al TEET

Shaft T : Voltage Output 24 : +24V
Encoder P : Complementaly Output

Output phase
Hoh M
2 : A, B phase

17 Zamugaug,



I SPECIFICATIONS
AR E:

Electrical Spec. BRHLH Mechanical Spec. A4
Resolution Starting Torque 0.2N-m
% ® g 25C/T ~ 5,0000/T £ ® ~ L 7 (2kgf-cm Max)
Supply Voltage o Moment of Inertia 5.0x10-5 kg-m?
® B ® K DC+24Vx 20% Bt g X (500g-cm? Max)
Consumption Current Maximum Rotating Speed 2,500min -1
B ®B B R S00mA Max & X B & % K (2,500rpm)
Radial 392N
Allowable Shaft Load FEHME (40kgf Max)
Voltage Output H = DC+24V20% ¥ ' W @ B Axial 49N
_ g8 E ®H £ L = DC +0.5V Max . [ (5kgf Max)
£ perating Temp. Range - N
£ B o8B E ® B 0~ +50°C
3
o Storage Temp. Range
= =z s -20 ~ +85°C
S ® # B E & *
= | Complementary Output H = DC+24V=20% Protective Construction P <57
~ I ~ % \l=l -
aALTUX L BIVEH L = DC+1.1V Max % # # &
Vibration 98m/s?
# 3] (10G)
Maximum Response Frequency 25KH Shock 980m/s?
B X B 5 B B ¥ i & B (100G)
Rise time, Fall time 5 M Mass Mount Type Flange Type
¥ kY, X FYUBME Hsec Max 1 £ | 7kgMax /{EBR, 8kgMax /75> I

Il CIRCUIT AT OUTPUT STAGE (EXAMPLE)

HAEREE (B)

® Voltage Output EBEHH

Shield Cable
= Rr—JI

/ Power Supply

. /[
/ \ Output ?gln\al Iine/ \

WEEZ RV

—

Encoder ‘ *Transmission

#

=
[*]
Q
Q.

o
hiy
el

distance 50m Max‘

X X EERE 50m LT

® Complementary Output

aA>FUA L BIVES

Twisted Pair Shield Cable.

/r

VA XTI =IVRr—=J)

A:2SC3733 ower Supply
B:2SA1460 N BER\
T
A 1
‘A B 1 I GhD 4
; Output signal line| 3
e
GND 0
Encoder ‘ ‘ tfl_é%—c}

I
¥ Transm

1
ission distance 500m Max.

¥ {mixEERE 500m LT

* Note that transmission distance depends much on ambient condition.

¥ FRNGRIER IS, EARBICEKVAZ(EDYETOTITERS LS,

*Use transmission cable after verifying effects of impedance characteristics, etc.
XBEET—TIVE, A E—4 2 REMEOHEE CHIBOL, AL T LIV,

Il ATTACHING WAY
WF77iE (i)

Dimension mm <& mm

Driving Shaft
SREhd

(EXAMPLE)

Mount Type
TEER

__@_

0.05TIR

7

M8 Hexagon head cap screw

RARMRIL b M8

I OUTPUT PHASE SHIFT

H A AEE

a Transistor
A ch Output —,_ Tr:OPEN
At A Tr: CLOSE
B ch Output
BAAH A
cCcw
Viewed from Shaft End
#imLWRT
=3
2R TS
PIN Function
s L -
WFES
Voltage Output Complementary Output
N10  |N100, 300, 310 BEHSD aA>FYUX L HIVEA
RED 1 DC+24V DC+24V
BLACK 2 GND GND
WHITE 3 GND Ach Output
BROWN 4 Ach Output GND
GREEN 5 Bch Output Bch Output
— 6 - GND

#*Output cable is available upon request.

*Wire connection to terminal block: Please remove the cover by detaching
the 4 pcs. M4 hexagon socket head bolts. When assembling the cover,

insert the O-ring securely, and screw the bolts by a torque 44kgf-cm.
X EAT— TV TBRICKWHBRIRETT,
K IRFIRANDFEREARARTRIL M Z AFHA L HN—EBILIToTLEEL,

o AN—BYIBHIIZOU P TERERICHEA L, KV MERT MLV

44kgf-cm THFF T 7280,

Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
BIAIRTIAANIFERATEIHY TV TEILE>TEDS>TEETOTERL T LS,

Flange Type Driving Shaft
77 TR EREh
g jee
( ™~
— = — ~
V.
=)

Jamygaug, 13
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INCREMENTAL

A7 IAX2)

APPLICATION FEATURES
A% B &
&' ® AC Servo motors ® High Resolution ® | ow cost
= ACY¥-—FE—4 10 R BE {EAHI%
E ® High Speed responsibility ® High reliability
=S R A =158 s
g:-l ® Easy to attach
o U 75
=
TS517 [
ixo55ERES 45 | 22 - 70Max. Dimension mm ~fi& mm
PCD100 | %5
. ~ i
g8° | oy |
Py % = N
710 L =z B 3:02
e g || _Ja S 1 8
WA g eEae —--—--—--—-—- 8 guglE
i Rl e R e
@ L Y d @
5+905 / 2XM4 *74202 © 27.5
2 1 N ©
R & 3
1
Key Position L

97F3102E22-14P (DDK) /
Unless otherwise specified tolerance is £0.5mm

EESHAZE £0.5mm

*—fIE

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HENX DRI EEER E HHETHIBES LT,

Expample #1332 51
Resolution }#%8E 9,600C/T
Model i, = TS5179N60

Function name #%gE$# 01S85-9,600C/T-L6-5V

© For special cases, please consult us.

O #alfiRIE TRBC ZE W,

TS517 [ N60

B 9

1/0 uonnjosey
ﬁ‘b_

9,600 TS5179N60
25,000 TS5170N60
50,000 TS5178N60

Caws OIS 85 -

CT-L 6-5V

Optical Size
I ncremental #85mm
Shaft

Encoder

19 Zamugaue,

Output form
HAREE
L : Line Driver

Voltage
BEEE
5: 45V

Output phase
H o M
6:AB,Z

U, V, W phase




I SPECIFICATIONS
AR E:

Electrical Spec. BRHLH Mechanical Spec. A4
Resolution Starting Torque 2.0x10"2N-m
% ® g 9,600 ~ 50,000 C/T £ B r L v (200gf- cm Max)
Supply Voltage o Moment of Inertia 2.0x10-5 kg-m?
E K B E DC+5V+5% Bt g X (200g- cm? Max)
Consumption Current Maximum Rotating Speed 5,000min -1
I . 250mA Max & X B & % K (5,000rpm) =
Radial 19.6N -
Allowable Shaft Load FE7m (2kgf Max) =z
s W @ B Axial 9.8N "'EJ
" 26LS31 #WHm (1kgf Max) w
g 0 ;
£ perating Temp. Range 10 ~ o 1’4
L—? 71| Line Driver \Sjoir;e%(i;rrent 20mA M B O£ E E # B 10~ +85°C (S}
2 wm| 714K a4N o maA Max Storage Temp. Range o E
g B & B E & —-20 ~ +90°C
O w Sink Current m =
= SUOBR 20mA Max Protective Construction IP = 52
*® & % & B
Vibration 49m/s?
& g (5G)
Maximum Response Frequency 9,600C/T 25,000C/T 50,000C/T Shock 1,960m/s?
B A X B B B 576kHz 1.5MHz 2.5MHz & ;4 (200G)
Rise time, Fall time Mass
T E W, % F Y OB M 200nsec = 8 1kg Max
- -
HAERE R () A AEZE
® Line Driver Qutput 4> K54 /NHA
T.T
Twisted Pair Shield Cable. A c: %”;;);; | - TS5179N60 ab.cd=7 + g
PP IRV =T+1
26LS31 —FL 26LS32 ‘ T e=Tx3
T.T
B ch Output LF - TS5170N60 a.b.c.d = it g
ITo | B Bt L e~ ot
| a ! bl c 1 d -TS5178N60 ab.cd=7 + &
. e N 2 Z ch Output e =8T~20T
Encoder !>.<Tra‘nsrﬂ|‘s‘§|on distance 1km Max Z e A Viewed from Shaft End
¥ AZXIERE 1km LT HiELWRT
*¢Note that transmission distance depends much on ambient condition. ‘ € ‘ CCW
¥ RNEXIEER G, FARRICKVRESEDYITOTITEREC LS,
*Use transmission cable after verifying effects of impedance characteristics, etc. EU ch Outout
HAERT — TG, AP E— 5 ABMEOREE CRBEOL, BAL TS, i’
EU HHH B
N CONl\IECTION TABLE EV ch Output T
% 1L i% EV A7 Viewed from Shaft End
EW ch Output e L) BT
97F3102E22-14P EW A _| | \—,— CCw
PIN Function PIN Function k]l lm ’r‘ P9 kimnpg=30°%1°
A A ch Output K V ch Output
B A ch Output L V ch Output ;—I\
c B ch Output M W ch Output LLL D porvvox—gairomgs s
D B ch Output T W ch Output +905
F Z ch Output S DC+5V
G Z ch Output R GND
H U ch Output — —
J U ch Output N Case GND

I ATTACHING WAY (EXAMPLE)
W& ()

Dimension mm ~Fi& mm

® Align the center of key groove with motor Zero point.
oL 1—4DX—BRLEE—FDEREEHETLEEL,

Plus pan-head screw
F+FEREFLERPDRL M5

amygaug, ()



INCREMENTAL
AR Z I

APPLICATION FEATURES
A & ¥R
:tl ® Measuring Equipment ® ltra-High Resolution ®| ow Cost
= EHAlES HE o iERe ECAEAS
E ® Machine Tools ® Transmittable for Long Distance
= BN REBBHmX D BT RE
I&J ®Robots ® Rigid model fully responding to industrial use
% BRvhb TERRICTON SRR MERER{ LA
=z

OI S 9 OSeries

376 100M i i ~3
3xM4 Depth 8 I ax Dimension mm ~f3%& mm
3XM4 FEE 8 1 4
s .
Q.
25 | =z
O (| I O
E 3
S
b
=
S
Connector ﬁ
MS3102A20 - 29P (compatible 18%)
\MS3106820— 29S (Option# 7 3>)
Unless otherwise specified tolerance is = 0.5mm BEANNE £05mm
|/ 50 &%’;“3‘5‘;51 120 Dimension mm_s&mm
MRP - F102 0
MR-R 807
XEFEEDDNEEDDDS onnector
BANGUET, T @<p7‘u?‘ﬂ‘“> ' mggmg
THEN DR MEFESENEE A ﬁ | -
<fEEN, T S~ %2 1 - MR-R
@ \L J— (tE 72481
: ﬁ Output
g /g ~— E>
TS5410N3.TS5420N2,
TS5430N2(cfFEBLTVE T,
Accesories TS5410N3, LR
TS5420N2 and TS5430N2 C & ¢
o 2-M2 4- @45
U otherwise specified tolerance is = 0.5mm BENNZE +0.5mm
‘DESIGNATE THE NAI\/lE OF FUNCTIQN AHI_I\ID MODEL NO. WHEN ORDERING
< P o
X DRIFHER EHRERZ H DO E TRIHEE S F2ELN,
n Model No.
Expample ﬁﬂ%ﬁ(% 1TS54 11N [
Resolution 73f#&E  90,000C/T
ModelFe =t TS5410NT 23 [ 90,000 (9,000)] | TS5410N1
Function name ¥¥8E% 0I590-90,000C/T-L3-5V %ﬁ@ 100,000 10,000) | [ TS5420N1 ] The parenthesis shows the resolution for disk.
O L |4 x| = Tt
© For special cases, please consult us. (:%ﬁlé 120,000 12,000) || TS5430N1 ( YAIET AR HREE. = = 4
O Rt RRIE TR 2T 0N, 3 [ | Db AHR TN T
Function name
ez OIS 90 - CT-L 3-5V

Optical Size
I ncremental ©90mm
Shaft

Encoder

2| Zamagaue

Voltage
EREE
5145V

Output form
HRE
L : Line Driver

Output phase
H 71 M
3: A B, Zphase




M SPECIFICATIONS
Tk

Electrical Spec.  ERHILAR Mechanical Spec.  #HaotErR
Resolution 90,000C/T, 100,000C/T, 120,000C/T Starting Torque 9.8x10 -2N-m
5l fi# BE | 50500050000 0050 2 8 N7 (1kgf-cm Max )
Supply Voltage 4 Moment of Inertia 3.0x10 % kg-m?2
B R B = DC+ 35V E 5% 8 % BE (300g-cm2 Max)
Consumption Current Maximum Rotating Speed 5,000min -1
B ® B 200mA Max B A B & B ¥ (5,000rpm)
Radial 98N
Allowable Shaft Load FEAMA (10kgf Max )
OB W & 0B Axial 49N
" 261531 5 (5kgf Max)
£ Operating Temp. Range o
£ 71| Line Driver e B R E B 10T C
Sp| 7MY EFTAN = mA Max Storage Temp. Range 20~ +85° C
3 ae Sink Current R # B E B
= VO ER 20mA Max Protective_Construction . P=52
xR & B &
Vibration 98m/s?
i £l (10G)
Maximum Response Frequency 500kH Shock 980m/s?
B A5 B A R K ‘ fE 2 (1006)
Rise time, Fall time Mass
T rEY. TR Y E M 200nsec Max 5 8 3kg Max

B CIRCUIT AT OUTPUT STAGE (EXAMPLE)

B OUTPUT PHASE SHIFT

2
[
P
1]
=
1]
[1'4
(&)
=

HARIAEE

® 90,000y, 100,000/, 120,000t

HAEREEE ()

® Line Driver Output 54 >~ RS A /\HH

A ch Output

Twisted Pair Shield Cable A 4gdin | [ | LT 1
261531 YARNRT Y=V —=T )b
26532 schouput | L[ LI [T L
I B #8H5
] %m> Z ch Output
v Z {8dh CW ~— |—~ ccw Viewed from Shaft End
Transmission 77 LY RT
Encoder | *Trangfssion I/ANUnit distance WO@/T, 480,000/1
distgAfCe 100m Max 100m Max
= N A ch Output
G 100m BT ¢ (EAEEE 100m LT A B |
% Note that transmission distance depends much on ambient condition. B ch Output [
¥ RAMEEIBHE, AR E VKT EDY ETDOTTER LTV, B 187
% Use transmission cable after verifying effects of impedance characteristics, etc. Z ch Output 1
MARRT—TIUE. AV E—H T RFEEDORER RO L. FRALTIREWY, Z 8t W ~—— | —+ CcCwW Vievvw
sk Y RT

B ATTACHING WAY (EXAMPLE)

HY'fﬂ'?'j‘}f (WJ) Note that attaching alignment can be changed by the couplings when coupled to the drive shaft.
Dimension mm A mm B SZR7 54 A2 MEERTZHY TV IHICE>TED S TEETOTERLTLRLEL,

EXEhgd  Driving Shaft
Driving Shaft

LC e

=1
757 ,,,,,,

i

Plus pan-head screw
TERAGENNMILC M4

Encoder
Iva—4

0.05TIR

B CONNECTION TABLE
B i &

@ Please consult us how to connect.
QA EEBBMONEECEEL,

Jamygaue, D)
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INCREMENTAL

A7 IAX2)

APPLICATION
A&

® Brushless DC Servo motor control
AC.DC & — & Hilf#l

TS52 [ 1LIN3[IL]

FEATURES

B R

® Easy to attach
O 25y

® Ultra Small Size

LU 7

OI H 3 5Series

=
Hexagon D:D

socket set screw L
2XM2 ,\{o
AARfEHRL

2B

2
__4__00.5
o ARRKS 'ﬂ\/ N
gl — o3
EOSSENANNN
105 |
23.7 o
S

Shaft Details
hEFHR

Unless otherwise specified tolerance is +0.5mm

R14.5 +0.5
(Eiﬁﬁﬂ?’éé%n U?‘i)
PCD 291
Recommended screw hole
on installation side

Dimension mm ~Fi& mm

¢35

N.P
d

Dimensions on shaft

- SEETE

Encoder mounting surface
I a-— 2t
3 =
—_ (aV}
z N ©
"z? 23.5 Max
32 ¢ 1. eostaadf :
g = *
o #EE  NAERMAFRIL ~ M25
F - FhELFER
B Recommended screw:
Hexagon socket head cap screw.M2.5
Recommended

A Plain and Spring washer is used.

IBESAZE £0.5mm

~__L=500Min

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX DRI EEER Z HHETHIBES LS,

( )
Expample 133351 TS52 DI:' N3 I:“:]
DA
Resolution 43##8E 1,000C/T #_2
Pole 8 % 618 4 500 TS5204 N 300 (Pole f:4 . Output form H7IF/:L. Output phase K86, Voltage SEEE:+5V)
(Output form HHFZEE  Line Driver) & 1,000 TS5207 N 310 (Pole 3.6, Output form AL, Output phase H7:6. Votiage BEBE +45V)
(Output phase HH48  6) ;@ 1,024 TS5208 N 330 (Pole #51:8, Output fom AL Output phese Hiif:6, Voltage BEEE:45V)
(ologe R +5) S| 2000 | [Tssare
oA 3 )
Model 75 X TS5207N310 ° 5500 Tseo1a
Function name #BE# OIH35-1,000-P6-L6-5V = 3,000 TS5231
\ J 5,000(2,500x2) || TS5217
O For special cases, please consult us. X 4 is possible,too. 6,000(3,000x2) TS5233
O HAMERE SRR 30, x4 &L, 4,096(2,048%2) TS5213
Functizn name IH — P _ _ V
S L 6-5
Optical Output form Voltage
I ncremental HAREE EREX
Hollow Shaft L : Line Driver 5: 45V
Encoder Pole # # Output phase
4: 418 H o M
6:61 6:AB,2Z,
8:81%8 U, V. W phase

23 Zamagaue,




I SPECIFICATIONS

T4

Electrical Spec. BRHLH Mechanical Spec. A4
Resolution Starting Torque 59x10-3N-m
% ® g 500 ~ 6,000 C/T £ B r L v (60gf - cm Max)
Supply Voltage o Moment of Inertia 1.0x10-6 kg-m?
E K B E DC+8V=5% Bt g X (10g- cm? Max)
Consumption Current Maximum Rotating Speed 6,000min -1
B ®B B R 200mA Max # A B B % K (6,000rpm) =
oS 0.05mm TIR Max =
Mounting Tolerance Axial End Play
ANWMEEGEZ L | WAEAS 0.2mm Max '-'EJ
A al nclination o
o 26C31 484 wiE 0417 Max !
< Operating Temp. Range o0 ~ o
L—? 71| Line Driver \Sjoir;e%();’rent 20mA M B O R E #f H 20 ~ +85°C (S}
2 wm| 714K a4N o mA Max Storage Temp. Range o E
g B & B E & -25 ~ +85°C
O w Sink Current m =
= SUER 20mA Max Protective Construction IP = 40 Electronic Circuits Disclosed
*® & % & B (BEFEEEL)
Vibration 49m/s?
#& 3] (5G) (HEF1G)
Maximum Response Frequency Shock 490m/s?
BN ENEE 200kHz Max @ B (50G)
Rise time, Fall time Mass
T E W, % F Y OB M 100nsec. Max = 8 0.2kg Max
- -
HAEREIEE (B) A AEZE
® Line Driver Qutput 4 > KZ 4 /NHAh T T T T
a, b, c, d a.b.c.d:(—1 + 8 e=T=§
Twisted Pair Shield Cable I T T
A AT I—ILR ab.cd=5 £ = (X2, X48%)
26C31 1Y / F—J) | 26LS32 48 Ach Output | | | 476 o
AtEHA g : From Uch (rise point)
to Zch center
Bch Output o
—l:g BiEh | | | [ T
g : ZHHDEURE (L EY)
o - . . 410
Encoder | *¢Transmission distance 1km Max Zch Output | |
PO E% 008 1km LI Z 7 —t

*Note that transmission distance depends much on ambient condition.
¥ FRRNGRIEER IS, FEARBICLUAREZEDYETOTITERS LS,
*Use transmission cable after verifying effects of impedance characteristics, etc.

KABRT —TIVid, A E—4 2 2SO EE CHIBO L, FRAL TS,

I ATTACHING WAY (EXAMPLE)

ISR WP

(%)

Dimension mm ~Fi& mm

2XM2X3
Hexagon socket set screw (Cup point)

/ RERAMEDR L (< IFH5%E) M2x3 (2 74)

Driving Shaft
EREpe

Hexagon wrench

NAEEZINF

M2.5 Hexagon head socket cap screw
AEAfRIL . M2.5

R—=IKL L bLFHLL UL
REBRINF &, HOHIC
MIUTERALTLEZE W,
Please process and use the
ball point wrench or hex
wrench as shown in figure.

I SPECIAL REQUIREMENTS

Atk

+ With cover

+ Open collector output (5V,12V)

* Less wiring type

* Number of motors pole

* X4 resolution

For special cases, please consult us.
SRR SRR TV

HIN—ft (4E 938 ICB W ET,)
F—7>aLv4% (5V,12V)
HEREA T

- 2B

4 B AREE

’_iA
[ 1

EUch Output

EU tBH A
EVch Output Pole
EV HHHE N JENN N [y S #B# | kl,m,n,p,q r
EWoh Ouput [T I 4 30=1.5° | 180°
EW 17 k, I |[m[n;p|la 6 20+1.5° | 120°
! Pl 8 15+1.5° | 90°
cCcw
Viewed from Mounting side
WAELIRT
I CONNECTION TABLE
B e &
Lead color Line driver Output
U —Fig& AP v PAY: b))
RED pi DC+5V o
BLACK 2 GND
BLUE & AchOutput o
BLUE ~ BLACK &/ B Achoutput -
GREEN # B ch Output
GREEN ~ BLACK #& = Bch Output -
YELLOW E Zch Output o
YELLOW  BLACK & 2 ZchOutput -
BROWN B U ch Output o
BROWN ~ BLACK #* 2 Uch Output -
GRAY & Vch Output
GRAY / BLACK &k /B VchOutput -
WHITE B W ch Output
WHITE ~ BLACK B8 W ch Output -

Jamygaus, )4



INCREMENTAL
LT UX B

APPLICATION FEATURES
A% R
® Brushless DC Servo motor control ® Easy to attach
AC.DC & — 4 filf# O 5 25 5
® Hollow shaft Available up to ¢$9.525
(3/8inch)

HiZ2iili~ ¢9.525 (3/8inch) TS FIGE

<
|
=
i
=
i
(14
(&)
=

TS52 [ ILIN5[IL]

O I H 4 8 Series
% L = 500 Min Dimension mm <}i% mm

[]
=

|

|

|

|
48

4g

Mounting plate details
WAt E
35
Encoder mounting surface 235
Wi i ST I O-4BfE : g
— 22 Min\ 3°
8 @
o3 S
-olv © 77 77 =77 Vi
i R I 7 . 2
] Ty —H 7 _|‘ Y
N ST T gzecese ]
2XM3
4 ‘_H
Recommended §Dml ens |o s on shaft Shat | sc?é(lfgto:et screw
a s
. 946 | - = = %ﬁa (Attached)
. N . bl AN
Unless otherwise specified tolerance is +0.5mm  EESHAZE +0.5mm BLoAHE

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
ﬁﬂzi)'(@%(iﬁfﬁ&%ﬁ%%’&&bﬁfﬁﬂ? ELEEW,

(‘Egampe 32381 TS52 [IIN5 ]
Resolution 43##8E 2,500C/T z_T
Pole#E % 648 45 1,000 TS5207 N 500 (Pole f5:41. Output form HARAE:L, Output phase 746, Voltage EBEE +5V)
(output form 488  Line Driver) g 1,024 TS5208 N 510 (Pole 68, Output form giAW/A:L, Output phase Hi7:6. Voliage BEBME 45V)
(Output phase 7748 6) c M 2,000 TS5212 N 530 (Pole 85818, Outputfor HARA:L. Output phase #7186, Votage BEBE+6V)
(Voltage BFEE  +5V) S & g’ggg Iggg:i
-/ ~ 3y
Model ', 3 TS5214N510 . 51000 e
Function name #¥#E% OIH48-2,500-P6-L6-5V | |3 4,096 TS5216
~ J 5,000 TS5217
O For special cases, please consult us. X 4 is possible,too. 6,000 TS5233
O HRIEIE TR ZEu, X4 HHEE, 8,192(4,096x2) TS5246
10,000(5,000%2) TS5236
12,000(6,000%2) TS5232

Caez )OIH 48 - P[]-L 6-5V

Optical Size Output form v(3|tage
I ncremental $48mm .Hi.ﬁﬁiﬁ.% EEEE
Hollow Shaft L : Line Driver 5: 45V
Encoder Pole # # Output phase
444 b I |
6:61& 6:AB,2Z
8:81%8 U, V. W phase

25 Zamagaug,




I SPECIFICATIONS
AR E:

Electrical Spec. BRHLH Mechanical Spec. A4
Resolution Starting Torque 9.8x10"3N-m
% ® g 1,000 ~ 12,000 C/T £ B r L v (100gf- cm Max)
Supply Voltage o Moment of Inertia 6.5x10~6 kg-m?
E K B E DC+5V+5% Bt g X (659 -cm? Max)
Consumption Current Maximum Rotating Speed 6,000min -1
B ®B B R 200mA Max # A B & % K (6,000rpm) =
I oS 0.05mm TIR Max =
ounting Tolerance Axial End Play
ANWMEEGER L | WAEAS 0.2mm Max '-'EJ
26LS31 4 gy aten 0.1° Max
s Operating Temp. R e E
£ perating Temp. Range o N
L—? 71| Line Driver \Sjoir;e%();’rent 20mA M B O R E #f H 20 ~ +85°C (S}
3 s | 7 HEZ A (VAN o mA Max Storage Temp. Range - o E
3 | R # B E ® 25~ 485°C
O g Sink Current
= SUOER 20mA Max Protective Construction
® % s - IP =40
Vibration 49m/s? (5G)
= B (B 2G)
Maximum Response Frequency Shock 980m/s?
BN ENEE 200kHz Max @ B (100G)
Rise time, Fall time Mass
T E W, % F Y OB M 100nsec Max = 8 0.3kg Max
- -
HAEREIEE (B) HARIAERE
® Line Driver Output 24 > K 1/3HH
T
T T T
becd= - = =T+
Twisted Pair Shield Cable. ajb,c.d é 1*g °7'*3
VA RMTI=ILR T T
261531 182y 55 | 26532 A A ch Output | | | abod=g x5 (x2 x48)
A A g : From Uch (rise point)
—IE to Zch center
B ch Output | | | Cx1°
. B #HAH —l g : ZAFRDLEURGIEY)
Encoder |>I<Transmission distance 1km Max 7 I__l 1
U % (mXEEEE 1km LIT z ?*(E);jtgut e ccw
% Note that transmission distance depends much on ambient condition. Viewed from Mounting side
H RRERIERL. FAEECLUREZCEDYETOTIRRC LS, BAELRT
*Use transmission cable after verifying effects of impedance characteristics, etc. [¢]
MABRT— TG, A E—5F 0 ZBHEOHEE CHRIEOL, FEALTESL,
M ATTACHING WAY (EXAMPLE) U L
Bt A% (B) B R I O
Dimension mm % mm P B8 | klmnpa | T
EV #HH
4 30=%1° 180°
2XM3X3 ' Ewchoutput _I | 1 [ 6 20=1° | 120°
Hexagon socket set screw (Cup point) EW f8&H K I I Tml n I D s 1521° 20°
/r\ﬁwmtmu (<12 %5) M3x3 (2 &) '
+
" & i %
Driving Shaft Lead color Line driver Output
BREb® {_ U—FigE SAL RS NED
e 1 N RED 7 DC+5V o
BLACK 2 GND
ﬂ:%HE????bhsﬁssocket cap screw BLUE = A ch Output 4
AN DR pu—
Afay BLUE ~ BLACK &/ B Achoutput -
GREEN # B ch Output
- GREEN ~ BLACK #& = Bch Output -
YELLOW E Zch Output o
YELLOW . BLACK %~ 2 Z ch Output -
I SPECIAL REQUIREMENTS BROWN % U ch Output —
For special cases, please consult us. BROWN ~ BLACK % £ UchOutput -
— K=K
AR s cERT O GRAY I3 VchOutput -
- Open collector output (5V,12V)  F#—7>3aL 7% (5V,12V) GRAY ~ BLACK J& /B VchOutput
+ High re.s‘oolutlon 24,000Max. ./%’7}%55 24,000C/T i& WHITE = W ch Output -
* Less wiring type HER21 T — .
- Number of motors pole E— 424EH WHITE ~ BLACK H 2 W ch Output

* X4 resolution

X4 D EEE

Jamygaug, )6
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INCREMENTAL

A7 IAX2)

APPLICATION
A&

® Brushless DC Servo motor control
AC.DC & — & Hilf#l

® Hollow shaft Available up to $20

TS52 [ 1L 1N4[ ][]

OI H GOSeries

FEATURES
B R

® Easy to attach

O (3 HE 5

2~ ¢ 20 £ THISHHE

Unless otherwise specified tolerance is +0.5mm

$60%!

41,7+
5
| o2

=P
= ~
1D

3

(2]

~

Shaft De
SHEFHAEX

tails

EESHAZE £0.5mm

24 Dimension mm ~Fi& mm
4X$3.5

L g

Encoder mounting surface

I a—ZRftE
25Min.

Hexagon socket set screw 7<EIUfT1ESHIL
oRIE

Recommended Dimensions on shaft
HRE—28)

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING

HEX DRI EEER Z HHETHIBES LS,

p
Expample 81533 3C%)
Resolution 43#%8E 1,000C/T —
(Output form (HAFEE  Line Driver) fiz X TS52 DI:' N4 DI:‘
(Output phase K548 6) T 4 1,000 TS5207 N 400 (Pole ff: 44, Output form HARAE:L, Output phase 77486, Voliage EEEE 45V)
(Voltage BIREE +5V) 2 1,024 TS5208 N 410 (Pole f5:6 1, Output fom H77A:L. Output phase #7718:6. Voltage BEEE:+5V)
Model 2 X TS5207N410 Sm 2,000 TS5212 N 430 (Pole #5:8, Output form H7iF/:L. Output phese K16, Voltage BEEIE:45V)
. . i 2,500 TS5214
Function name #8E4% OIH60-1,000-P6-L6-5V SB[ 5000 S
~ ~ o 6,000 TS5233
O For special cases, please consult us. 3 8,192 TS5246
O HRIEEIE TR ZEW,
Function name
wez | OIH 60 P L 6-5V
Optical Size Output form v(3|tage
I ncremental $60mm .Hi.ﬁﬁfﬁ.ﬁ EEEE
Hollow Shaft L : Line Driver 5: 45V
Encoder Pole # # Output phase
4: 418 b I |
6:618 6:A,B,Z,
8:81%8 U, V. W phase

07 Zamagaug,




I SPECIFICATIONS
AR E:

Electrical Spec. BRHLH Mechanical Spec. A4
Resolution Starting Torque 9.8x10"3N-m
% ® g 1,000~ 8,192 C/T £ B r L v (100gf- cm Max)
Supply Voltage o Moment of Inertia 6.5x10~6 kg-m?
E K B E DC+5V+5% Bt g X (659 -cm? Max)
Consumption Current Maximum Rotating Speed 6,000min -1
B ®B B R 200mA Max # A B & % K (6,000rpm) =
oS 0.05mm TIR Max IE
Mounting Tolerance Axial End Play
AN BAERILECE XL e fﬁﬁ? - 0.2mm Max E
as al nclination o
o 261531 484 wiE 017 Max !
< Operating Temp. Range o0 ~ o
L—? 71| Line Driver \Sjoir;e%();’rent 20mA M B O R E #f H 20 ~ +85°C (S}
2 wm| 714K a4N o mA Max Storage Temp. Range o E
- 5B % B E ® -25 ~ +85°C
O w Sink Current m =
= SUER 20mA Max Protective Construction
® = ® & IP =40
Vibration 49m/s? (5G)
= B (B 2G)
Maximum Response Frequency Shock 980m/s?
BN ENEE 200kHz Max @ B (100G)
Rise time, Fall time Mass
T E W, % F Y OB M 100nsec Max = 8 0.5kg Max
- -
HABEEE () HARIAERE
® Line Driver Qutput 14 > K4 /\HHh -
ab.cd= L e=T+I
Twisted Pair Shield Cable. a b, c.d o T4 _Ts T2
AT =R —=T ) b.cd=—- + = (X2, X4
261531 482y / 26532 45 A ch Output | | | abed=g x5 (X2, x48)

1o

Encoder

|~XTransmission distance 1km Max 7
POk R 1km BT
* Note that transmission distance depends much on ambient condition.

¥ RNERERE. FRARBICLVRZCEDYETOTITERC LS,

*Use transmission cable after verifying effects of impedance characteristics, etc.
MABRT— TG, A E—5F 0 ZBHEOHEE CHRIEOL, FEALTESL,

I ATTACHING WAY (EXAMPLE)
WF75E (1)

Dimension mm ~Fi%& mm

2XM3x%3
Hexagon socket set screw (Cup point)

/ ABRAEDHRA L (IFH5E) M3X3 (2 7)

Driving Shaft [ |

BB EhaH

M3 Hexagon head socket cap screw
ARANMRIL b M3

I SPECIAL REQUIREMENTS

For special cases, please consult us.
$ERHE BItRRIERT O

aLTYALBIVHED (12 ~15V)
HERR21T

+ Complemental output (12-15V)
* Less wiring type

g : From Uch (rise point)

AAHA
to Zch center
B ch Output | | | cx1°
B A7 —l g : ZARRDEURGIEY)
x1°
Z ch Output | |
Z fh | e | CccwW
! | Viewed from Mounting side
BELIRET
g
EU ch Output | | |
EU A7
Pole
EV ch Output ] [ ] B | kLm,npq 7
EV f8H
4 30+1° | 180°
EW ch Output ] 1 I 6 20+1° | 120°
EW #85 k| Llmlnipl.q 8 1551° 90°
r
3=
& &
Lead color Line driver Output
U —Fig& AP v PAY: b))
RED g DC+5V o
BLACK = GND i
BLUE & AchOutput o
BLUE ~ BLACK &/ B Achoutput -
GREEN # B ch Output
GREEN ~ BLACK #& = Bch Output -
YELLOW E Zch Output o
YELLOW  BLACK & 2 ZchOutput -
BROWN B U ch Output o
BROWN ~ BLACK #* 2 Uch Output -
GRAY ® Vch Output
GRAY / BLACK &k /B VchOutput -
WHITE B W ch Output
WHITE ~ BLACK B8 W ch Output -

Jamygaug, )3
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INCREMENTAL
LT UX B

APPLICATION
A&

® Machine Tools,
Spindle motor

AR
AV FILE—4

TS5270N15

FEATURES
B/ R

® Strong resistance against vibrations ~
M RE I AL, BRI D

® High speed response
RIS E T

® Output of pulses 4 times of spur teeth (Gear Module = 0.4)
4 {5MIEE 2 N L Tl D B D 4 5D/ 30 2 % i
(BRHEEY 2 — L= 04)

® Sine wave S|gnal output is also available
(30,000min™" or more is possible depending on resolution)

M I B 0 4 EAGIHE B 1 & XHE T (SHRAEIZ & 0 30,000min™ Bl & ATHE )

Dimension mm ~fi& mm
Max. inalignment between sensor and wheel center
L = 3500 Min 2% ¢5.3 | LY EEED L 2 FNEFRE 0.3
\ . i \
T o
~| © \>, b
< D
+5 Sy B S <D B
2h S e 2
52 | = — ] O/\ 8
2 % AR
c A3 ' N <
RN > S
O 0 <o | . //G - g
ol WS 50 ! - G #
©l gy ! 5
P &
BN Spur wheel | Sk
o (Spur wheel is not included.) o il
S = S ~
= Al K
< (EE IR b’(b\iﬁho)| E I: Spur wheel for
2N Y74 -o 04 Z-phase signal
e} .
¢ | 3 € g i ZiamEE
Et
o4 N
SRS
i By 2
%
= 5 = |
| o X
- © o 3 $
- T il )
40 Max
65
1|o002|A
E— 51 > O—EBHESE % 12220 L] A
Recommendable pilot diameter for motor ¢122=0°
Unless otherwise specified tolerance is +0.5mm BENAZE £0.5mm

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEXDRIRX EREERE HDHETHEHIEES 28V,

© For special cases, please consult us.

O #alftiRiE CRBC &,

TS5270N15

MIB 0.4 -

1,024 CI/T L 3-5V

20 Zamagaue

Magneticl

I ncremental

Built-in
Encoder

Output form
HAREE
L : Line Driver

Voltage
BEEE
5: 45V

Module of Spur wheel
A >RY 21— MEEE
NDEY2—-Jb

M=0.4

Resolution Output phase

% No. of teeth = 256
X BEH 256 DIFE

H o M
3: A, B, Zphase

PFEE
1,024 %




I SPECIFICATIONS
AR E:

Electrical Spec. BRHLH Mechanical Spec. A4
Resolution (No. of teeth = 256) Air gap between Sensor & wheel
R " o 0.15 +0.01
) " g | To:om (H34 256 DA T2 EWESNHOX v v T mm
Supply Voltage 5% Radial Inalignment btwn Sensor & wheel
g K ® K DC+5V s, Y EEES ST IEEERL +0.3mm
Consumption Current Axial Inalignment btwn Sensor & wheel
H B g % S00mA Y EWERS R N HEERL +0.5mm 2
Operating Temp. Range 10 ~ +80°C -

" 26C31 B O B E & B E

£ Storage Temp. Range
- -20 ~ +100°C

"-'-f 7| Line Driver \Sjoir;eﬁcz;rrent 20mA M R # B E @& * E
ap| 71T K741 i mA Max Protective Construction (1'4
g ® % e = IP =50 %)
O Sink Current e = >

= 3,8 Vibration Full Amplitude —

> 7%k 20mAMax " % | ot 1.5mm 0.5Hr (5~ 500H2)

Maximum Response Frequency 200kH Shock 294m/s? (30G) 3 axes 6directions. 10 times each
B XK 5 A B ¥ i L B | fimsec 3#6HE&EI10E
Rise time, Fall time Mass
TEY. TTFYUEM X 3 0-5kg Max

I OUTPUT PHASE SHIFT

I CIRCUIT AT OUTPUT STAGE (EXAMPLE)
H AR HEZE
T

HAEREE (B)
542 K545 e

Twisted Pair Shield Cable. !
SRSV

@ Line Driver Output

N A ch Output
26C31 A =70 | 260832 1B A R B HEE[";
B ch Output 4] [4
‘EE %},Avtl> BARH ) [ gy
: S ™
Encoder |>Z<Transmission distance Tkm Max e Z ch Output e —-—
K kR Thm BT 2187 ] e .
* Note that transmission distance depends much on ambient condition. cw

¥ RNEXEEE. FRRBICLVRECEDYETOTIEES LS,
*Use transmission cable after verifying effects of impedance characteristics, etc.

KEBRT—TIVE, A E-F FMHEOREE CHREO L, FALTIESL,

CW rotation viewed from magnetic sensor side

EEE A/ HR € ¥ &) R TR A E R

I SPUR WHEEL SPECIFICATION
HetwEELE

I CONNECTION TABLE
# R

Lead color Function ® Spur wheel of A-Beh Signals A48, BiEASEELTH
U—Fige ®"RE I'ElOf Tee§t;1 256
RED b DC+5V Module 0.4
BLACK = GND tra-b i
P Angl .
BLUE ] A ch Output E o ogle 20
BLUE ~ BLACK &/ /B A ch Output Accuracy JOMAG ~ 4 B8
GREEN #® B ch Output ¥ B
GREEN  BLACK # 8 B ch Output -,t.a—.?Oth Thlgkness 8mm
YELLOW ko Z ch Output Outer Dia.runout against Inner dia. 0.02TIR Max
YELLOW ~ BLACK &, 2 Z ch Output REICXT Do iRD :
Shield =K Case GND ® Spur wheel of Zch Signals ~ Z HEFsRE {143
No.of Teeth 1
i3} %

I SPUR WHEEL (Separate Sale) Module oa
L= I |=E| Ja— .
ME (z JJ"') Pressure Angle 20°

_ _ E 5
Model No. No.of Teeth Outer Dia. Inner Dia. Tooth Thickness amm
HrERR | B RS R HERE E &
MU1528N45 256 $103.2+0.02 945 *0"" @ Placement of Zch wheel vs Ach Bch wheel
MU1528N50 256 $103.2:0.02 $50 4" ZHEELE A, BHEEOGCEER

Index for Z ch
ZHAACTY IR

12mm
heel for A.B ch

,B 1A




ABSOLUTE

TITI)a—b

APPLICATION
A&

® Measuring Equipment
EIREL: 5

® Machine Tools
TAERE

® Robots
ok b

FEATURES
B/ R

® Small and Light weight

MR

® Rigid Bearing

T3z RAt

®| ow Cost

At s

TS5610

OA S 5 OSeries

4001

ABSOLUTE

3XMS3 Depth 6
3XM3 FX6

¢45 +0.2
. 32 305

Unless otherwise specified tolerance is £0.5mm

Dimension mm ~Fi& mm

[@ ~._L=500Min

EESHAZE £0.5mm

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI EREERE HHETHERIEES £E L,

TS5610

“axz ) OAS 50 — 8 bit - C

5V

Optical

Absolute

Shaft
Encoder

3| amagaug

Size
$50mm

Resolution
FEEE bit
8

Output form
HARRE

C : Open Collector

VAN

Voltage
BEEE
5: +5V

Output phase
Hoh M
G:Gray JL4




I SPECIFICATIONS
AR E:

Electrical Spec. BRHLH Mechanical Spec. A4
Resolution 8 bit Starting Torque 9.8x10"3N-m
2 % BE ' g ® L7 (1kgf - cm Max)
Output Phase . e Moment of Inertia 3.0x10-6 kg-m?
i # 8 Gray Code 7LA3—F L (30g - om? Max)
Supply Voltage Maximum Rotating Speed 3,000min-"
g # B E DC+5Vx5% # X B B % K (3,000rpm)
Consumption Current Radial 98N
H B B % 120mA Max Allowable Shaft Load EEHE (10kgf Max)
s W o @w B Axial 49N
WA m (5kgf Max)
Operating Temp. Range
TD62503F -10 ~ o
£ i Maximum Allowable Output Voltage B Off B K ® B 10 roe
£ A Open Collector “ u*gf-,ﬂ-;:‘.vj]%,—u pu24v ¢ Storage Temp. Range
o -0l BAHTENEE mp. - -20 ~ +85°C
E- B| F-7xaALr3 Maximum Allowable Sink Current ® # & E ®
3 Protective Construction P = 50
& BAEARAER 8omA 5 % P & =
Vibration 49m/s?
i B (5G) L
Maximum Response Frequency Shock 490m/s? =
B A B 5 B H B 10kHz & B (50G) =
Rise time, Fall time Mass (@]
T LY XFYBME — " = 0-5kg Max 7]
m
I CIRCUIT AT OUTPUT STAGE (EXAMPLE) I OUTPUT PHASE SHIFT =
- -
HAEREIEE (B) HAGEE
® Open Collector Qutput A —7">aL Y 2HEAH ® GrayCode Y LA4a—F
—CCW Viewed from Shaft End
Shield Cable. B L) BT

=W KRF—TN

J/ Pom{e_z( Supply ng—;\fﬁiigg@ 27—|
/ Output'féial Iine./ \ l .
T : s

L : Load

Encoder | 3 Transmission distance 50m Max ‘ L:@&am 2 ﬁ

D {Z% 2EBE50m L T (Ic=20mA)

il I A N I
* Note that transmission distance depends much on ambient condition.

¥ RNGXEEE. FRARBICLVRZI(EDYETOTIEERS LS, 2! —|
*Use transmission cable after verifying effects of impedance characteristics, etc. | | | I—r
XABRT —TIViE, A 2E—4 2 2EMEOREE CHIBOLE, AL TSN, 20 L L L

o[1]2]3]4]5]6]7]8]9]10]11]12]13]14]15]16]17]18]19]20]21[22]
*The logic shall be negative and above figures shall show voltage wave-forms
X RIERAREL, ERIVOBEREERLARTY,

. CONNECTION TABLE (Confirm the function for output signals listed on the output signal table.)

B x (BAHESIE. EHESHICTREEE CHEC Fa0,)
Lead color Function Lead color Function Lead color Function
U— NigeE W B UESEN 3] [ - U—Mige w B
B ROWN * 1 ST Digit (MSB) 27 ||G R E E N fod 5TH Digit 23 ||BLACK 2 GND
R E D b 2 ND Digit 26 |/B L U E &5 6 TH Digit 22 ||WHITE B DC+5V
ORANGE # 3 RD Digit 25||lVIOLET 3 7 TH Digit 21 —_— —
YELLOW = 4 TH Digit 24||G R A Y TR 8TH Digit(LSB) 2° — —

I ATTACHING WAY (EXAMPLE)

Elﬁ'jj_}f (@J) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm sFE mm BEIZRTS4AL MIERTIHY TU L THEL > TED > TERTOTERL TS,

Driving Shaft
EXEhEh

Driving Shaft
_-=5‘Z§75§“’ e *f% ’’’’’ T T ot Max

oo Encoder
E I a-4
(=]
= A= |
Plus pan-head screw N
+FERAFENNRL M3 % o

Jamygaue,  3)



ABSOLUTE

ABSOLUTE

TITI)a—b

APPLICATION FEATURES
A& ¥R
® Measuring Equipment ® Rigid type
IRl 5 BRI
® Machine Tools ® | ow Cost
T AER EATA
® Robots
ok b

7S562 [

OA S 68 Series

Dimension mm ~fi& mm
1 93Max

58=01

9 3XM3 F&7
3XM3 Depth 7

$10500
o
(o]
i

¢16
|
!
|
|
T

$»68Max
$50.8 305

84Max

Connector
SRCN2A25-24P (JAE)

~_SRCN6A25-24S E

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

72Max

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI EREERE HHETHERIEES £E L,

N

p
Expample 153351
Resolution 3#HE 10 bit
Output phase HHH4H Gray L A
Voltage BIREE +5V
(Output form 18 Open Collector)

Model 2 = TS5620N131 Model No.
Function name #%8E#& OAS68-10bit-CG-5V R T856 DD N I:“:H:I
N\

= 10 TS5620 N 131 (Output form Hi1f8:C. Output phase Hi77#:G. Voltage BBEZE:45V

© For special cases, please consult us. 12 TS5622 N 231 (Output form HAR#E:C. Output phase H18:G. Voltage EEBE:+12V

O HFBIMEHRIE TR 20,

N 132 (Output form HAR#:C. Output phase H148:P. Voltage BEEE: +5V
N 232 (Output form Hi77#:C. Output phase Hif78:P. Voltage BREE+12V.

amp
or

Hgq uohnjosey
R 9

“sxz)OAS 68 - bit-C [ |-[ |V

Optical Size Output form Vc3|tage
Absolute $68mm - HAREE EEEE
Shaft C : Open Collector 5: 45V
12 +12V
Encoder
Output phase
HoHh M
P : Pure Binary
W2
G:Gray JL A

33 amagaue



I SPECIFICATIONS
AR E:

Electrical Spec. BRHLH Mechanical Spec. A4
Resolution . i Starting Torque 9.8x10"2N-m
Es = B 10bH, 12blt € ® ~ L 7 (1kgf - cm Max)
Output Phase Pure Binary Code, Gray Code Moment of Inertia 3.0x10~ ¢ kg-m?
H b i) fi2¥ad—r, JL/4O3—F 18 {3 BE =3 (30g - cm? Max)
Supply Voltage o o Maximum Rotating Speed 5,000min -1
g B B 2 |E | DO+OVxsh DC+12V25% # X B & % K (5,000rpm)
Consumption Current Radial 98N
" B B % 250mA Max Allowable Shaft Load FEHH (10kgf Max)
s W o ®w B Axial 49N
WA M (5kgf Max)
c !i'} TD62503F Operating 'I:(;mp. Range 10 ~ +70°C
5 5 Maximum Allowable Output Voltage B OffF B K ® B
Lt Open Collector = skoe 5 Storage Temp. Range
= ) RAHFAHEDERE 24V ! —20 ~ +85°C
E- i3 F-7>3avss Maximum Allowable Sink Current ® # & E ®
3 Protective Construction P 52
& BRAHDAAER 80mA 5 % " & =
Vibration 98m/s?
£ B (10G) L
Maximum Response Frequency 10kH Shock 980m/s? =
B X B % B M K z L ¥ (1006) =
Rise time, Fall time Mass (@]
T LY XFYBME " = 1-5kg Max 7]
m
M CIRCUIT AT OUTPUT STAGE (EXAMPLE) I OUTPUT PHASE SHIFT (EXAMPLE) =
HAEREIEE (B) HAGMEE (B)
® Open Collector OQutput #—2">aL 7 4HAH ® Pure Binary Code #fi2¥a—FK ® Gray Code L 4a—K
Shield Cabl — CW Viewed from Shaft End — CCW Viewed from Shaft End
S E = (Reverse "Open’, "5V") i 1) BT HiEL YR T
DC+5V:R1=220Q . .
Power SUPP'V DC+12V:RL=4700 2 2
/ \ Output S|gnal line. / \ l z z L
HAESIF 2z 22 1 1|
— |\ #rEse | 41 i g B oy N |
BT [ s B s B B L1
Encoder | *Transmission distance 50m Max| L: éarﬁ . . 1 ]
P fm% IEREE0m L T (Ic=20mA) S B il O O O T T o e e I s O O
*Note that transmission distance depends much on ambient condition. o[1]2]3]4]5]6]7[8]orofi[r2[ra[rs[re[t7iefiofeolei2 o[1]2]3]a]5]e[7[8]oTiofifizfia[r s e[ 7tefiofeoleifez]

¥ RNMERIERE L. FRARRICLVXRECEDYETOTITERSCESLY,

*Use transmission cable after verifying effects of impedance characteristics, etc.

KABRT —TIVid, A E—4 2 2SO EE CHIBO L, FRAL TS,

I CONNECTION TABLE (EXAMPLE)

mm=E B)

*The logic shall be negative and above figures shall show voltage wave-forms

XEREBEIAREEL, ERRBBERFEERLERTY,

(Confirm the function for output signals listed on the output signal table.)

(HAESE. HAESRICTHEEE CHFECLZEV,)

Pin Function Pin Function Pin Function
1 1 ST Digit (MSB) 9 9 TH Digit (LSB) 17 e
2 2 ND Digit 10 10TH Digit (LSB) 18 DC+ 5V
3 3RD Digit 11 (11TH Digit) (LSB) 19 .
4 4 TH Digit 12 (12TH Digit) (LSB) 20 E—
5 5TH Digit 13 —_— 21
6 6 TH Digit 14 22 Case GND
7 7 TH Digit 15 GND 23
8 8TH Digit 16 GND 24 Note 3 Reverse Count

Note) In case of pure binary code,Count increasing direction Can be changed by applying 5V or OV.

&) M2EI-FOFE

I OUTPUT SIGNAL TABLE (EXAMPLE)

HAESER (B)

BV E IS OV EEIMT A LICKUBMEREEABENTEXT,

Digit #7
Resolution 5ZEE 1ST 2ND 3RD 4TH 5TH 6TH 7TH 8TH 9TH 10TH 11TH 12TH 13TH
10 bit 29 28 27 26 25 24 23 22 21 20
12 bit 2n 210 29 28 27 26 25 24 23 22 21 20
Driving Shaft gl%ié;jnnghaﬂ
Il ATTACHING WAY GO
(EXAMPLE) ' - T |0 T T e e T
N L —
WF75%E (Bl) gt
. . =} Encoder
Dimension mm Plus pan-head screw 20 Max N .
+3% mm +ERfENMALME e T3-4
Note that attaching alignment can be changed by the couf;lings when coupled to the driving shaft. ‘\\\

BEIZATIA AL MNIERTEH Yy TV TELL>TED->TEETOTEREL TCEEL,

amygaus, 34



ABSOLUTE |

7I7IJa—b

APPLICATION FEATURES

A% R

® Machine Tools, ® Specially divided
For devising TRk 5y Hl
TAEREI. ®Rigid type
THEMUH BB

TS1857N [ 1L]

OA S 6689ries

Dimension mm ~Fi& mm

24.6* 71Max
7.6 3.3

ABSOLUTE

5Max

$60 Sos
¢10301

i

I

T

t

62

|

i
¢$66Max

LED for displaying
the marker signal
L A — w— ) ~ —H{ESRT LED

7

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

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI EREERE HHETHERIEES £E L,

N

P
Expample 153351
Resolution 4}f%EE 8 4&

(Output form B AIFZEE Emitter follower TX v 27 4#0O7) Model No.
(Output phase 7348 Pure bonary i 2 %) ( ® R ) TS1 857 N I:‘ I:'

(Voltage BIREBEE +24V) 8 2921 Division| | TS1857N 8

Model 2 = TS1857N8 g # 192 8 Division | | TS1857N12
Function name #fE% OAS66-8-EP-24V < % [16 &l Division | | TS1857N16
N\ ) |§ g [3088 Division | | TS1857N30

60 92 Division || TS1857N60
90 92| Division || TS1857N90

© For special cases, please consult us.

O HFBIMEHRIE TR 20,

Cass JOAS 66 - -E P-24 V

Optical Size Output form Voltage
Absolute $66mm ebajiaid EEEE
Shaft E : Emitter follower 24 : +24V
I b4
Encoder IIvE7407
Output phase
H oHh M
P : Pure Binary
2

35 amagaug



I SPECIFICATIONS
AR E:

Electrical Spec. BRHLH Mechanical Spec. A4
Resolution 8~ 90Division Starting Torque 2.0x10"2N-m
4 % BE 4 # g B vy (200gf- cm Max)
Output Phase . . Moment of Inertia 3.0x10-8 kg- m?
EI—-FK
i & sg | PureBinary Code #2Ea—F L (30g - cm? Max)
Supply Voltage o Maximum Rotating Speed 5,000min -1
8 KB ® E DC+24Vx5% 8 A B & F B (5,000rpm)
Consumption Current Radial 98N
B oom B % 150mA Max Allowable Shaft Load EEHE (10kgf Max)
R O ® @7 B Axial 49N
WA m (5kgf Max)
Operating Temp. Range - o
E i Maximum Allowable Output Voltage B O£ B E #@ H =10 ~ +60°C
@ B | Emitter follower RAFEHEAEE 50V Storage Temp. Range 20 ~ +85°C
a 2 IIyA27+x07 Maximum Allowable Sink Current ® #H# B E %@ - +
- 7
3 e BEAHABRAEHR  200mA Protective Construction ) IP =53
= * # 1# &
Vibration 176m/s?
& B (18G) L
. ) l_
I\:ammum Response Fre?uency 20kHz SE\ock 980m/s 5
B A X B B B & 5 (100G) -
Rise time, Fall time Mass (@]
T LY XFYBME " = 0-6kg Max 7]
m
<

Il CIRCUIT AT OUTPUT STAGE (EXAMPLE) Il OUTPUT PHASE SHIFT (EXAMPLE)
i hEEEE (B1) HAMEZE (B)

® Emitter Follower Output IvAaT7+AT7HA o1 2Dlvnsmn cow Viewed from Shaft End
Shield Cable AE HgE & 1) BT
Y= KF—=TI RN T N TR
J Power Supply Strobe Sig.[ LI LI LI LM L L LML L |
)4 DC+5V-RL=2200) 2 1 1 1 1 1 I —
\ / \Output S|gnal line. / \ DC+12V:RL=220(i ot L —L |
HAESHR S W T e T e O —
\ / GND \ j i 2 O B By B
L : Load . .
Encoder |>< Transmission distance 50m Max‘ L& Parity ng-_| 1 LT LT I
R EERREB0mEL T (Ic=20mA)| Marker Sig. 1 -
* Note that transmission distance depends much on ambient condition.
¥ FONGRIERE S, HRARRICKUAREKEDYETOTIEFERS LS, 16DlVlSlon cow Viewed from Shaft End
* Use transmission cable after verifying effects of impedance characteristics, etc. i ik RT
HERT— TV, A2 E-S> ABHEOHEE CREBO L, EALTLEW, T 12 3% s 6 7% o 10 1% 15 1 18%%
Strobe Sig. L 1L L LU LT U L L L L LT L L L L
I CONNECTION TABLE (EXAMPLE) o I T N S S T S

g (B) ZLul i o

22
Sy I O oy — I oy Ny W

Lead color Function Lead color Function 2 mimimimipininin
U— K "o U—FRE "o Parity Sig i |
Marker Sig. u
VIOLET %® DC+24V R ED i 20
WHITE =] GND ORANGE i 21 *The logic shall be negative and above figures shall show
Iltage wave-forms.
GRAY X GND YELLOW 22 o
a D = - NOREEAREE U, FREBERLERLARTT,

BLACK = Parity Sig. GREEN 7 2 >.<For other details, please refer to individual Specification.
BROWN % Storobe Sig. X ZOMEFMENERICL Y ET,

*Marker signal shall be used for displaying LED only and no output signal generation.
¥ Y—HESIE LEDRRDATESHAShEL A,

Il ATTACHING WAY (EXAMPLE)

Hy{j-ﬁ /ﬁ (@J) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm sF&E mm BEIRTIAAL MIERTEH Y TU L THELL>TED>TERTOTERL T LS,

7] Driving Shaft
Attaching plate (P11712) Optional Driving Shaft EREhEh
W (P11712) RBlI5E BREhEH % —
2-¢4.5 ‘ )
il o
=
]
S 7
il
2 Plus pan-head screw
+FEAGFHENRLE M4
523 “
T Attaching plate (P11712) 3places (Optional)
WAFIN (P11712) 3 EiFR (Bl55)

amygaug, 36



ABSOLUTE

77 I)a—b

APPLICATION FEATURES
A& B/ R

® Detection of press crank

angle

VA XA AL iy

®Vibration-proof
MR 4t

® Shock-proof
i

® Water Drop proof

Pt

TS5607N4

OAS66

® With BUSY signal
BUSY 551}

ABSOLUTE

Unless otherwise specified tolerance is +0.5mm

Dimension mm ~Fi& mm

1
$65.5
$60800
1030‘
[
I
T
6

24.6* 66Max
7.6 3.3*%
\ 3:02
|
T
15

connection

$66 Max

BENAZE £0.5mm

Cable
T=7I

L =800Min

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI EREERE HHETHERIEES £E L,

© For special cases, please consult us.
O #BIE#RIF CHRRC 2 &L,
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(% & ) TS5607N4

OAS 66 —

360

C/IT

-C B-12V

Optical Size
Absolute $66mm
Shaft

Encoder

Resolution
SEEE
360

Output form
HhRRE
C : Open Collector

Voltage
BEEE
12 +12V

Output phase
H h #H
B : BCD




I SPECIFICATIONS
AR E:

Electrical Spec. BRHLH Mechanical Spec. A4
Resolution Starting Torque 9.8x10"2N-m
% ® g 0~ 359C/T £ B r L v (1kgf-cm Max)
Output Phase . Moment of Inertia 3.0x10-6 kg-m?
q—FK

i e 48 BCD Code BED3—F L (30g - om? Max)
Supply Voltage o Maximum Rotating Speed 5,000min -1
g # B E DC+12V=10% # X B & % K (5,000rpm)
Consumption Current Radial 98N
" B B % 300mA Max Allowable Shaft Load FEHH (10kgf Max)

s W o ®w B Axial 49N

WA m (5kgf Max)

Operating Temp. Range - o
E H Maximum Allowable Output Voltage B O£ B E #@ H 0~ +50°C
“-'-f h Open Collector RAFELNEE 28V Storage Temp. Range 20 ~ +85°C
2 # F—-—7>aL 94 Maximum Allowable Sink Current ® &= B E #& - +
- 7
3 e BEAHARAER  50mA Protective Construction ) IP = 50

= % # # &

Vibration 49m/s? (5G) 3Ef5i. 98m/s? (10G) 5 ~ 500Hz

i® B 3% 1H w
Maximum Response Frequency Shock 2 =
e 2.5kHz & = 490m/s? (50G) 11m sec. 3 8 6 HH& 3 H 3
Rise time, Fall time 15 M Mass Without Cable (@]
I kY, ZTFYEH oH sec Hax g 2 0.6kg Max (4 — 7 IVI2ER<) gg

<

Il CIRCUIT AT OUTPUT STAGE (EXAMPLE)
HAEREE (B)

H A AEE

I OUTPUT PHASE SHIFT

® Open Collector Qutput A —7">aL Y 2HEAH — CCW Viewed from Shaft End
Shield Cable. gk )R T
Y= Kr=T 2710
/ DC+5V:R.=220Q X
Power Supply DC+12V:Ri=2200
. 4 2°x10
/ Output 5|gnal line. / \ i
HAESIR b
_K: \ GND \ !} ] ]
. L:Load 22
Encoder ‘ % Transmission distance 50m Max| L: B L L
DX PERESOMLL T (Ic=20mA)! o
*Note that transfmission distance depends much on ambient condition. _l—,_l—,—l—,_l—,—l—
¥ RNGXEEE. FRARBICLVRZ(EDYETOTIEES LS, 20
*Use transmission cable after verifying effects of impedance characteristics, etc. —|—|_|—|_|—|_|—|_|—|_|—|_|—|_|—|_|—|_|—|_|—|_
S ERT— TV, {2 E— 8 IFREOREE CRBOL, BALT £, o[ e e el lo e e e

I CONNECTION TABLE
& WX

>'<The logic shall be negative and above figure shall show a voltage wave-form

XREEARELL, LRBBERFEERLERTY,

Lead color Function Lead color Function Lead color Function
U—Fige - - J—FigE o BE U—Fige L -
BROWN B B2 (x200) (MSB) B LUE & A1 (x10) WHITE/VIOLET B /% DC+12V
R E D b A2 (x100) VIOLET ES DO (x8) WHITE/GRAY  HB/IX GND
ORANGE B D1 (x80) G RAY X CO (x4) WHITE/GRAY  B/IX GND
YELLOW = C1 (x40) WHITE =] B0 (x2) BLACK 2 Reverse Count
GREEN b B1 (x20) WHITE/BLACK B /2 A0 (x1) (LSB) WHITE/BROWN B /% Busy Signal

I ATTACHING WAY (EXAMPLE)

Hiﬁ'jf /i (@J) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm ~FE mm  BEIZRTS4AL MIERTIHY TU L TEL > TED > TERTOTERELTLES L,

Driving Shaft
EREpH

e
\

20Max

+FERMENNB L M4

Attaching plate (P11712) Optional Driving Shaft 7_| —
WA (P11712) BllsE EREhEH
1A
2X¢4.5 .
_A.E-—»—-—-——‘
[ o ‘
l_
3
S 7
[l
5 Plus pan-head screw
528, =

Attaching plate (P11712) 3places (Optional)
BRA$ (P11712) 3 E&FR (BI5E)

0.15° Max

amygaug, 33
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Shigrt Abs®

Semi-absolute encoder to output data of 11bit/Single Turn, and 13bit/Multi Turn by turning the input shaft by about 1.9° after power-on.
TEE/RA%. $91.9°O8EET 11bit/ 1 @&, 13bit/ FREEHENTE2EI7ITV/Va— b a-4

APPL'CA‘"ON FEATURES ® Small Size ® Serial Data Transmission
VE VA L5 — ZAE3 =
g % K N L) FITF — ZERTS
A ® 11bit/1Turn,Multi-Turn,13 bit.

® For Small Wattage Motors 11bit/ 1 [AldE, £ [Aldx 13bit.

INERE—4 ® Fail-Check Operation
® Robots H 2 Wiisae

2Ry b ® Built-in capacitor makes it possible to work

during power failure
PEERTEIMI Ny T ) BRI O V7
HCEHAMRT -2 %Ny 7T 9 T LET,

® Dedicated serial signal receiver IC :
TS5643 N110 AU5866N1 (Sold separately) is available.

SA 35 B ) 7ILEE2EIC AU568SNI (HI55) #H 0 HiZ T E 3,
Series

60 %

Dimension mm ~Fi& mm

1578

2x¢p3 4
R14.5

Hexagon socket set
screws (attached)
NANRFFIED R U (K IZH%)
M3x3 (2 &fHE)

2XM3 P=0.5

Encoder mounting surface 90°
I O-—4RfE
5 3.3:02 5 ’%\ (1)
i i R 15~20 \) .
% cg ; 0.2 Electronic
L35 -7 _ parts
o~ e 2TV o] S8 S727274 A L HB
Q| - —{—-@Co2|g| —o| T — 1 ETFES
s 77 7AZZ7, S\ =zz777777) - m ‘
o} o Ili@A —| I
102 (1.6) v 3 « 1970 B
257 N(3.4) Jointrecess  Recommended * J: T 1 !
. £ > O—3kiF Dimensions on shaft i |
S'ﬁf%;ﬁ;}'s 6.3 E— FEEEHA 14|
Unless otherwise specified tolerance is +0.5mm HBENAZE £0.5mm

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI EREERE HHETHERIEES £E L,

© For special cases, please consult us.
O $5RIME#R I THERC 280,

(% & ) TS5643N110

SA 35— 11/24 bit- L P S-5V
Reso/Il\Jtion A

Smart p, Voltage
Absolute Single t R 11bit Output phase %EﬁE
Encoder ing'e trn ! H h M i
Multi turn  13bit pP:p Bi
Total count 24bit - Fure sinary
2
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I SPECIFICATIONS
AR E:

Electrical Spec. BRHLH Mechanical Spec. A4
5 % Absolute Signal 11bit/turn and 13bit/8,192 turns (total 24bit) Starting Torque 59x10-3N-m Ma
5 . 77V Ya—bES | 11bit (1 ), 13bit (8,192 EE) &5 24bit g B b v Vi (60gf-cm) X
§ . | Incremental Signal 2,048C/T, 2-Phase output 1C/T, Zch. Moment of Inertia 1.0x10-6 kg-m? T
¢ B 1ooUX>50ES | 20480, 2481 A, 1C/T, Z 4Bk H L - B i (10g-cm?) P
Output Phase . . Maximum Rotating Speed 5,000min-' /Mechanical Spec.
Ea— = -y
i 7 1 Pure Binary Code #1233~ K B % B B & E| (so0opm | e )M
Radial Pla
S_upply Vqltage DC +5V5% _ 5 9’71»3&’0‘ 0.05mm TIR Max
S P g E Mounting Tolerances Axial End Play 0.2rmm Max
- ANMOFEELRI L Shfﬁﬁft' -
al nclination o
Consumption Current 150mA ERBIER EINQ 0.1° Max
e 5 Battery Operation -
H -4 S iy Ky =\ B 1 100pA Max Operating Temp. Range 10 ~ +85°C
) B % E E # H
E Source Current Storage Temp. Range
S N -20 ~ +90°C
& % Line Driver ooz U AER 20mA Max R’ =7 B E ® *
= ﬁg A I A VAN Sink Current Protective Construction Not Enclosed
3 = SCUER 20mA Max =R & i & BRBEE
Absolute Signal Vibration 98m/s? (10G) (5-2,000Hz) for 2hours
Max Response Frequency FIIYa—k 170kHz & 98m/s2 (10G) (5-2,000Hz) & 2 BFRY L
B K & & B ® # | Incremental Signal Shock 1,960m/s2 (200G) 11msec, 3times =
AU X2510 170kHz & | 1,960m/s? (200G) 11msec, &7 3 [ 3
Serial Data Transfer Cycle Mass Without Cable (@]
WESEEYE Baus H = 03kgMax (S ag @
|2flta Code ) Mancfjester code ® External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
7 — i =3 — K R~ F 1 285 ® Fully absolute data of 11bit shall be output by turning the input shaft by about 1.9°
after the power supplied.
. CONNECTION TABLE oS F /Ny T U (VB) #IRE [RZYF LBt ER6V]
. OAI>I—4(3, EBRRAHZ. ADEMEM1P EHEEILEI L.,
Bk Ex BB MbIt 7TV Y 21— hF—SFEASNET,
SIGNAL FUNCTION COLOR
Ee | m & B I SYSTEM CONNECTION
BRN e
Rx Serial Data * Eﬁﬁ]
Ax SYPNTF—4 BRN/BLK | .
X %x/2 i
Incremental Ach BLU i !
A 1 '/'7{'1;‘ &5 ' Clock o1 AU5688N1 51 Frame Reception completed
= S HILER BLU/BLK ! TU-LBESTHY |
LK E X1&5T i
A A 1 /32 i 57 c oS 25 Carrier Sensing Signal |
Incremental Bch GRN ! IA1 CRS " x4,y 7+ (=2 !
B L HU X g i 48 =3¢ |
’f;ién - | EOP 22— Parallel Signal Renewed |
= > =5 | i
B B # /2 : oRC [P0 [PV MENERfES
Incremental Zch YEL H i i !
z n ' Chip-select input . CRCIJ-Hn w
1204 = | A A 13155 tst Haf Frame - 29 Half Frame
- S HIER YEL/BLK : . 3 BIETL—L #E7 ‘
z z M /8 i Data select |nput[ 5 SEL1 DO |47 : ) i
i 7= SEL2 20T liowl 1|
vee DC +5V o | DT - 2 GRAT tsap1 [a5—2 1, f2of i
7 : . 63 2 24 T BCERE
WHT/BLK i Mode select input A0 D3 i S
GND ov oy m ! € [ 1 43 o EEE.
= = ' E— KI#BA S Al D4 [42 m = HE
attery WHT I 7 < =3 |
VB et A i +5V D5 (41 53 To !
GND ov BLK : % D6 |40 SHEEL T
= i vy i |
Reset GRY TS5643N110 ! 2525 RST 8173 297) 7R P
RST Uty b I3 : . RX 34 o T
Case Ground GRY/BLK S 7ILELS|Serial | 261832 HHY4 % D9 3 : 2 E'(/)) :
CASEGND | 52455k x/2 BRNRX Signali D10 3 2“’_%? =
Shield Shield Shield %* i % o D11 2 g = 20 ;
Wk —WE —WE BRIVBLKRR |—— T D12{30 EHRET
RF - D132 j Téj 2& |
i 24 |y/ss D14 gg D1y ¥ % a7 3
! gg (MsBID15 Frame Address 51—
| 45 VA2
M DATA OUTPUT SEQUENCE | % Ean f
A = | Vop |95 Vee+5V
—_— ~ 3 %, =k ! !
— P LA I T (EREH) ; 7 ;
1st Half 2nd Half 1st Half
[flame  Frame  Frame Il CIRCUIT AT OUTPUT STAGE (EXAMPLE)
DATA _XEFEIV-LXBEIV-BXEFI V-5 ":H jJE"' @ E% (WJ)
EOP __T1 M M
D15 1 ® Line Driver Qutput 24 > K74 /\HH
Frame Address (7L—L7 FL X)
TS5643 Twisted Pair Shield Cable.
/’fZ l\/\T'/ —ILK
26C31 7» 261532 184
LiEE] " AU5688N1
7] g
:>AAA
vy
Encoder ‘ %Transmission distance 50m Max >

*Use transmission cable after verifying effects of impedance characteristics, etc. I

XIEET—TIVE, A E—F 2 MHEOREE CRIBO L, FALTIESL,

X {E%PEHE 50m WUT

amygaus,  4()



SERIAL SIGNAL RECEIVER
PUTIESZEAIC

A¥—pFI =

Smartcelver (ausessni)

2w — k¥ =3t Smarkdbs (2~ — b7 7Y) TV a-KIZESbYE
TY VY F 2 ZAFEEMY Y 7L ES 2SS VAERIZERL, 327 —
MEBE & LT CPUNZICHEEETE F9,

ik

OV — LT TIUNLHSIIINE L) TIES (25bit D7V F x A X TR ) 7 LES) 2285 L E 5148,

= @27l ATREINTL ALy a— 4 OMNERE, T v FT2 7L — ARBHIEHTE 5.

| OCSMEHIZ&D. 16bit b7 4 27— MUIEABMTE, CPUNRIZHATE 5.

(@]

@

=4 [ SPECIFICATIONS
T
%Jpplyﬂ%loltag% = 5.0V£10%
%onsu;ptlon%?urre% +40mA Max
S e Max:Voo  Min: Vs
Output Current/Terminal .
HoHE R F +24mA Max
EP!Fermlsgble D*lﬁssma;&on 100mW Max
Operating Te%peratrugre ~20 ~ +85°C
1S%torage Tem%-enratur% _55~ +150°C

. CONNECTION TABLE 2 For details, please refer to Specification,SPC004706Y00

e BEHI3 AUSGBSNT (LI (SPCO04705Y00) %BH< £ &L,
Pin :I'erminal Code Pin :I'erminal Code Pin Terminal Code
W F & W F % B W F &

1 Al 26 RX 51 EOS
2 NC 27 D15 52 NC
3 SEL1 28 D14 53 NC
4 NC 29 D13 54 NC
5 NC 30 D12 55 vDD
6 SEL2 31 D11 56 VSS
7 NC 32 NC 57 1A1
8 NC 33 D10 58 Y1
9 NC 34 D9 59 NC
10 NC 35 NC 60 Y2
11 NC 36 VSS 61 CLK
12 NC 37 D8 62 RST
13 CS 38 VSS 63 A0
14 NC 39 D7 64 NC
15 NC 40 D6
16 NC 41 D5
17 NC 42 D4
18 NC 43 D3
19 NC 44 D2
20 NC 45 D1
21 vDD 46 VSS
22 NC 47 DO
23 NC 48 EOP
24 VSS 49 NC
25 CRS 50 CRC

4 Zamugaue,



I OUTLINE (AU5688)
5

| 1p:0s Dimension mm & mm
‘ 1001
‘48ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ33
g 2
= = d
= = |z ] A / 0.125%88%s
= = 2| & S W/mailslilslalalaialslulslilals 0°
= = T o= 10°
= INDEX = e 0.5%02
— —
= 125 9IR =
64 L 17
MUHWUUUUUUU Mhe 4
|05 0.18'8%
Ll
-
2
I TIME SEQUENCE (o)
FALY—r R =
<
Stop bit
AbyTEY b
25us 25us
1st Frame / 2nd Frame
RX —— B¥IL—L - BEIL—L
EOP I I
Hiz 1st Frame (Data) 2nd Frame (Data)
DO ~D15 0 X P D, G e
@ 1 Frame mode
17L—LE-F
25us 25us
|_ st Frame ‘ ‘ 2nd Frame | ___________
RX [IEAN wr7L—1]
EOP l—l
cs | |
SEL1 ,—l—
Hiz 1st Frame (Data) 2nd Frame (Data) Hiz
DO~ D15 7V -h5 - X474
(@2 Frame mode
2 7L—LE-FK
I GLOBAL CLOCK CIRCUIT (EXAMPLE) I ENCODER INTERFACE (EXAMPLE)
70y 7 FiIRERE (B) I aA-4EDM>27 11— (B)

IAT 1Y Iy2
A1 CLK | CPU
p
XTAL : SEIKO EPSON Encoder bus
e t(a-I 7V 8 T4 Line Receiver
XTAL MA-406 8MHz S Ly—
R1:1MQ 261852 41

;‘7 j;CQ C1,C2 : 10pF (£5%)

amygaus, 4)
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Smart Abs’

Full-absolute encoder to output data of 17bit/single Turn, and 16bit/Multi Turn.
17bit/1 [E#E. 16bit/ ZEEGD 7T T/ Ja—rIa—4

APPL'CA‘"ON FEATURES ® Full Absolute Signal Output
Hg i E TNT TV 2— MEFH
= A ®17bit/Turn,16bit Turns (At6,000rpm Max)

® For Small Middle Wattage Motors
I~EEE-4

®Robots
oKy b

17bit/1 Az, £ [al$x 16bit (6,000rpm Max)
® Bi-direction Serial Communication Type(NRZ)
WA ) 7T — 2585 A (NRZ)
® Fail-Check Operation
H a2 lbitkne
® Even during power outage,Multi-Turn data are backed up by external battery and
built-in capacitor
BB TEIMII NNy TV BLUNE I Y TV T EERT -4 &2/ Ny 27 v 7
LET,
® Dedicated serial signal receiver IC : AU5561N1 (Sold separately) is available.
BHHY ) 7LEFRE IC AU5561N1 (Fl56) #HL D fiA TS,

TS5667N120

SA 3 5Series

=
) Dimension mm ~fi& mm
|
o
(2]
om
<<
80
o
S
i
-
X SIN. =
R14.5 NG e
%55 s
Hexagon socket set $24 (Hﬂﬁﬁlﬁﬁf‘%//\
screws (attached) \PCD¢29:* ) . |
AARMEDHH U (< ZH5E) . 3 I |
M3x3 (24 /&) & ;
2XM3 P=0.5 ] E :
Recommended screw : : I i
Joint Cross recessed machine screw M2.6 L Ezlit?’?stromc
?'n rec\:ess“ . A plain and Spring washer is used. 41 Max
$6.31 > O0—xk(f Encoder mounting §urface R TFZAMZNZIM6 ‘ EFEHE
(B4 T IRAE TREAEE L
) B ~ 0 |
(1.6) \ 102 / -3 N i
V2 rrr 277 1 5% - [ __‘| -
I | N -3 D ~ - : [Ty}
™ Ay 27 «~ él V777777 i J:'/ Nl e o q | _‘ : 2
s Co0.2 | I - - 2 ] !
s TRz77T S 15~20 -3 14— :
: s —HT, i
© © _
P Screws of attachment spring cross
© 3.3:02 Dinﬁgr?girgrzgegr?zgaft 8 recessed machine screw M2.6
Shaft details T — AEpE 9 Fasten Torque 5~5.8kgf-cm
HiEt TR i BN XEEAL Y
FFRF &R IM2.6
. . . i Tl )% ~5. .
Unless otherwise specified tolerance is +0.5mm HBENAZE £0.5mm BT hIL75~5.8Kgtem

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI EREERE HHETHERIEES £E L,

© For special cases, please consult us.
O HBIE#RIF SRR 2 &L,

(B'R ) TS5667N120
SA 35 — 17/33 bit
A

L PS-5V

43 Zamugaue,

Smart Resolution Voltage
SERE BERERE
Absolute
b oo Single turn 17bit os;p“;ph:;e 545V
Multi turn  16bit PP Bi
Total count 33bit - Fure sinary
W2k

-




I SPECIFICATIONS
AR E:

Electrical Spec. BRHLH Mechanical Spec. A4
5 5 Starting Torque 59x10-3N-m M
g @ Absolute Signal 17bit/turn and 16bit multiturns Total 33bit = ) k V% 7 (60gf-cm) ax
§ 77V a—MMES | 17bit (1 EE) 16bit ($EE) A5 33bit Moment of Inertia 1.0x10-6Kg-cm2 Ty
¢ B 1 % B % ' 9 yp
Output Phase . . Maximum Rotating Speed 6,000min-"1 /Mechanical Spec.
Ea— = -
# 7 18 Pure Binary Code #1233~ K B & B B % E| Gooopm | mimis )M
Radial Pla
S_upply Vciltage DG +5V=5% _ ST LBy 0.05mm TIR Max
S P g E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ABMOKEERX L R ;
Consumption Current 60mA FEERF EMEH 0.1° Max
H & B P (Typ) Battery Operation Operating Temp. Range 10 ~ +85°C
100pA /3y 7 U BhERF B O£ E E # B
£ Storage Temp. Range
5 | . ) . - -20 ~ +90°C
L"O; # | Line Driver ADMA485 or compatible/20mA ®R # R E #&
= gg A4 RKF 4N ADM 485 1HZ4 20mA Protective Construction Not Enclosed
3= *® & 1 & BRBEE
Maximum Rotating Speed 6,000min -1 Max Vibration 98m/s? (10G) (5 — 2,000Hz) for 2hours
B X B & ®E E (6,000rpm) = B | 98m/s?2 (10G) (5 — 2,000Hz) & 2 B
35us ~ 63ps Shock 1,960m/s? (200G) 11msec, 3times
(Note) Including time for a request. & %2 |1,960m/s? (200G) 11msec, &1 3 A
. Time depends on the ID Codes. "

Serial Data Transfer Cycle Mass Without Cable
s s 2.5Mbit/sec Start-Stop transmission. 0.06kg Max NG
2 1 -7 . — ey
U 7 N g %X B 8 E) - U IR MNERERS, =1 g (7- TIVEE KL )

"DICENRERED, ® External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V

* 2.5Mbit/sec. SRR OsfF(F/5y 7 (VB) RS [REY F LBt ER6V]
Data Code Base Band NRZ (Bi-direction)
F — 4 32 —= K | X—=2Z/\2FNRZ(WHM)

I CONNECTION TABLE

7 X

Lead Wire U — K#& | Function # 8k | Remark 1 E

Red b Vce Main Power DC+5Vx 5% FEIE
Black =2 GND —

Brown S VB Battery (Note1) /Xw 5 UEjE (1)
Brown/Black &,/ & GND —

Blue 5 SD ) _
Buo/Back &, B %5 Serial Data SYTPITF—4{EE
Gray I3 CASE GND —

Note 1 : Battery Power is necessary during Power Outage.

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

I RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEAFT71—R

ADMA485 or compatible
ADM485 154

T

Encoder Side Cable Receiving Side
I a-41fl Xar—Jw 2=
Vo oSV ADM485 or compatible
1KQ : : 1KQ ADM485 154
1 /\ |
% 220Q : / \ : 220Q %
I |
I |
1kQ 1 I 1kQ %
I |
—— 1 | ——
= . X —

B B 45 R )

*Use transmission cable after verifying effects of impedance characteristics, etc.

XIEET—TIVE, A E—F 2 MHEOREE CRIBO L, FALTIESL,

+—— SDAT : Serial Data

SUTNF—%

SRQ : Request
YJIXb

DE

Jamygaus, 44
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Smart4bs’

Mount Type, Full-absolute encoder to output data of 17bit/Single Turn, and 16bit/Multi Turn.
HiAAX. 17bit/1 BE. 16bit/ ZEEOF7 IV )1 — b1 O0—4

APPLICATION FEATURES ® Full Absolute Signal Output
%S i E ILTTIY 2— MBI
) ®17bit/Turn,16bit Turns (At6,000rpm Max)
® For Small Middle 17bit/1 [A]#5, £ [Al#5 16bit (6,000rpm Max)
Wattagil\allotors ® Bj-direction Serial Communication Type(NRZ)
IR - ALY 7 LT — 2585 /A (NRZ)
.ROQOtS 'Fail Check Operation
SR SR

L4 Even during power outage,Multi-Turn data are backed up by external battery.
(Encoder does not come with back-up capacitor.)

BEFTEIMII Ny TV T BT — 2 &Ny 2T v T LET,
TS5669N220 (Y a—RIiFINNy 27y TayFryHiEEEHLTOERA,)
S A 3 5 ® Bus communication system enables connection up to 8 shafts. (Special
y specification)
Series it sws cage di
Section D-D Dimension mm <}i% mm
Mount Hole Detail HiEID-D
HOXERAINEEAH
28
Recommended

Dimension on encoder
I a-—SBRfHHERTE
2XM2.6

PCD 29 %32
..d

¢35

N
\
\

"
\
%

'
N
\
\

I

Divided equally
MXTR FH

o 500*3°
PCD 29 11250 4 ) {}7
Electronic parts —
BEBR 7
— Dimension
Axial End play 0.1mm  ~€@~ motor shaft
X F A 5£0.1mm 0008 E-setE
$6 015
[O]¢0.01]B = 5
u — ©
. o
Section C-C 0.035
m Screw with a hexagonal driving ¢5.5.02 g g
\
9
hole(with dent end) g 0 ~10.05]B]
- M2.6X3(Attached 2 pieces) 1J ©
0 2XM2.6 Z
> L RERERLDIY(7£3%) $20 £8;§ o5
M2.6X3 (2411 &) [O]g0.01 El -
' e Fasten Torque
6 *3008 © fEoftrh vy
] 0.353+0.020N'm
12 (3.6+0.2kgf-cm)
Unless otherwise specified tolerance is +0.5mm HBENAZE £0.5mm

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI EREERE HHETHERIEES £E L,

© For special cases, please consult us.
O HBIE#RIF SRR 2 &L,

(% % ) TS5669N220
Mpes) SA 35—17/33 bit - LPS—5V

Smart p, Voltage
Absolute Single t R 17bit Output phase %E'EE
Encoder ing'e trn I H h M i
Multi turn  16bit pP:p Bi
Total count 33bit s rure Sinary
W2

45 Zamugaue,



I SPECIFICATIONS
AR E:

Electrical Spec. BRHLH Mechanical Spec. A4

= Moment of Inertia

é 2| pbsolute Signal 17bit/turn and 16bit multiturns Total 33bit 18 1 B = 0.24x10"¢kg - cm? Typ

§ ; 77V VYa—MES |17bit (1 EE) 16bit ($EE) 45t 33bit Maximum Rotating Spn\aed 6,000min -1 (Mechanical Spec. Max

o & X @B & & & | (6000rpm) L35 7: 0 -

gjutput Phasejj i Pure Binary Code #i2#3—F %pera;;ng T};mp.;ang;ﬁ B -10 ~ +85°C

%}ppw chgage ® E DC+5V t“s)% ;Orag; Ter;:%). Rz}gge " 20 ~ +90°C

(Typ) Normal Operation Protective Construction Not Enclosed
Consumption Current 110mA EEEF *® B i & RS
H -4 g P (Typ) Battery Operation Vibration 98m/s2 (10G) (5 — 2,000Hz) for 2hours
110uA/3.6V /Ny T 1) Eh{ERE = By | 98m/s? (10G) (5 — 2,000Hz) % 2 B5fE

E s Shock 1,960m/s? (200G) 11msec, 3times

£ % | Line Driver ADMA485 or compatible/20mA & 2 | 1,960m/s? (200G) 11msec, & 3 [H

a®| 14T AN ADM 485 1H 20mA Mass Without Cable

- = 2 0.03kgMax (5 g% 50y

Maximum Rotating Speed 6,000min~" Max ® External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V

B K B & # E (6,000rpm) OISy T (VB) #EER [RE U F LBt ER6V) 1T
35us ~ 63us =
(Note) Including time for a request. 3

Serial Data Transfer Cycle Time depends on the ID Codes. (@)

Sy 7o g %@ 8|, 2.5Mbit/sec Start-Stop transmission. N
F) - UV IXNEREESD, m

"DICENRERED, <
- 2.5Mbit/sec. A FEIHA,
Data Code Base Band NRZ (Bi-direction)
F — & 3 — F | A—Z/\>FNRZ®AMH)

I CONNECTION TABLE

7 X

Lead Wire U —FK#§ | Function ## 8k | Remark i ES

Red b Vce Main Power DC+5Vz 5% FEE
Black = GND —_—

Brown S VB Battery (Note1) /Xw 5 UEjE (1)
Brown/Black %2 GND —

Blue = sb -
BuoBack &, B 5 Serial Data SYTITF—4{EE

Note 1 : Battery Power is necessary during Power Outage.

E1 Ny TYBRER, FEE-FTI> I 4287258 ICDETY,

I RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEAFT71—R

ADM485 or compatible
ADM485 1HY4

Encoder Side Cable

X ar—=JI

Receiving Side

T a4

FE

ADMA485 or compatibl
ADM485 14

e

A

%WQ

5V
]
kQ
1
]
]
|
]
]
]
]
I

T

B B 45 R )

*Use transmission cable after verifying effects of impedance characteristics, etc.

XIEET—TIVE, A E—F 2 MHEOREE CRIBO L, FALTIESL,

—— SDAT : Serial Data_
SUTLTF—%

SRQ : Request
YJIRXb

DE
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Smartinc

Accuracy in 17bit is gained at 11.25° Max. {100min™(rpm) or less} after power-on.
100min™ (rpm) I F TR A 11.25°EEE$ 3 & 17bit DEEICEUE T,

APPLICATION FEATURES *Absolute Signal Output
Hg B E 7TV a— MBI
A ®17bit/Turn (At6,000rpm Max)

® For Small Middle Wattage Motors 17bit/1[0]#£(6,000rpm Max)

I~ HPERE -4 ®Bij-direction Serial Communication Type(NRZ)
¢ Robots K1) 75 — 23015 R (NRZ)
.IU_’—I‘ 7 b Machi ®Fail-Check Operation

njection Machines EC 2 I e

L LEIRRIZE ®Small Size (¢35)

/N (435)

TS5668N20 e

S I 3 5 ®Use this one as a substitute for a high resolution incremental encoder.
i B REEA oYXy -2 OB EUTHI T,
Serles 5oy fiReEA v M M K& A T E0

Section D-D ] ] A
-0 HFED-D Dimension mm & mm

Recommended
Dimension on encoder

I a-FBfHHERTE

L
-
}
-
O
n
m
<

N
\
N
L [}

¢20'+8.02
¢35

2XM2.6

Lo
§h5//1./ o 92
HL <

LA 777777774 B

[ 7

2Xp3% 5
divided equally
PCD 29 . 5005 . 4 _E}
BT B |
Electronic parts I —I_ .
T Tk
[ ] Dimension
% 5 e -© motor shaft
g AxiaI_End elay +0.06mm E—4#h<tE
g - 2 Z XK 2 £0.05mm $6 0005 —_——
Q B -3
B | &
Section C-C 0.015 | @
¥rEC-C
- Screw with a hexagonal driving #55.02 [ 3 % B]
hole(with dent end) Q| © 0.05
M2.6Xx3(Attached 2 pieces) Ld.._
2XM2.6 7
o AARMESEDRY (7R3%) $20 +0.025 o%
M2.6X3 (271 /8) [©[p0.01]B 001 |~
Fasten Torque
fOfHIN LY
0.353+0.020N'm
(3.6+0.2kgf-cm)
Unless otherwise specified tolerance is +0.5mm HBENAZE £0.5mm

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI EREERE HHETHERIEES £E L,

© For special cases, please consult us.
O $5RIME#R I THERC 280,

( %X ) TS5668N20
Cmxz") SI 35 — 17 bit- L P S-5V
I N el

Smart Voltage
Inc DEHE Output phase ?Eﬁ;[vf
Encoder Single turn 17bit ® oA 4 -+
P : Pure Binary
W2k

47 Zamugaue,



I SPECIFICATIONS
AR E:

ABSOLUTE

Electrical Spec. BRHLH Mechanical Spec. A4
= Moment of Inertia
% 7 Absolute Signal 17bit/turn 18 3 ;3 E 0-24x10~kg - cm® Typ
§ L 7I7VUa1—hrES 17bit (1 E#x) Maximum Rotating Speed 6,000min-1 (Mechanical Spec. M
& B & X B & % & | (6000rpm) |\  #EheLLA ax
gjutput PhasejJ " Pure Binary Code  $E2¥a— K %pera;;ng T};mp.;ang;ﬁ & 10 ~ +85°C
%Jpply Vc;};age 5 £ DC+5V 5% ;oragz;; Ter:;%). R;zr:ge @ —20 ~ +90°C
Protective Construction Not Enclosed
Consumption Current (Typ) Normal Operation *® # # & GRS
H b= (S s 110mA Max Vibration 98m/s? (10G) (5 — 2,000Hz) for 2houers
& B | 98m/s?> (10G) (5 — 2,000Hz) & 2 BFRE
E s Shock 1,960m/s? (200G) 11msec, 3times
£ % | Line Driver ADMA485 or compatible/20mA & 2 | 1,960m/s? (200G) 11msec, & 3 [H
3| 4K 4N ADM 485 1H 20mA Mass Without Cable
- = 2 0.03kgMax (5 g% 50y
Maximum Rotating Speed 6,000min-1 Max
B X BH & X & (6,000rpm)
35us ~ 63us
(Note) Including time for a request.
; Time depends on the ID Codes.
?/erlaIIJDa;a Trlabns;e;: ngle}a ]| . 2.5Mbit/2ec Start-Stop transmission.
#) - UJIZXMNEREERD,
‘DICEURERR D,
- 2.5Mbit/sec. SAEH,
Data Code Base Band NRZ (Bi-direction)
b - i a — K| X—=2Z/\> K NRZ ()
I CONNECTION TABLE
R
Lead Wire 'J— K#& | Function #BE | Remark i £S5
White =] Vce Main Power DC+5V 5% XER
Black 2 GND —
Light Blue K& SD ) . _ e
Purple 5 % Serial Data SUTITF—E{ES

I RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEAFT71—R

T

Encoder Side Cable Receiving Side
I -4l X r—=JI Z1ER
ADMA485 or compatible 5v ADM485 or compatible
ADM485 152 1KQ ADM485 124

JAN

% 220Q
% 1kQ

5V
1
1kQ |
1
1
1
1
1
1
1
1
1

B B 45 R )

*Use transmission cable after verifying effects of impedance characteristics, etc.

XIEET—TIVE, A E—F 2 MHEOREE CRIBO L, FALTIESL,

—— SDAT : Serial Data

STINTF -4

SRQ : Request

YI7ITX b
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Shisrt Abs”

Full-absolute encoder to output data of 17bit/Single Turn, and 16bit/Multi Turn.
17bit/1 [E#E. 16bit/ ZEEGD 7T T/ Ja—rIa—4

APPLICATION FEATURES ®Full Absolute Signal Output
H% iR TNT TV 2— MEFH
) ®17bit/Turn,16bit Turns (At 6,000rpm Max)
¢ Small Middle Wattage Motors 17bit/1 145, % [z 16bit (6,000rpm Max)
I~HERT -4 ® Bj-direction Serial Communication Type(NRZ)
¢ Robots 5T ) 7T — 2 15 )R (NRZ)
U_’—I" 7 b ) ® Fail-Check Operation
L4 |njeCtI0fJ Machines B O 2 ke
L LEIRRIZE ® Even during power outage, Multi-Turn data are backed up by external battery and
built-in capacitor
FRTEIMITI NNy TV BXONET v TV T EERT -4 23y 2 7w T L
TS5667N420 £,

® Dedicated serial signal receiver IC, AU5561N1 (Sold separately) is available.
Series ) TMIHRIEIC AUSSIN () 1D A T D ¥

Dimension mm ~fi& mm

Electronic parts

BT

i
e |

L
-
o}
|
O
n
m
<

500+%0

r==—===-===g

Encoder mounting surface

2XM3 I a—4BfE

0

~0.014 "~ ~0.009

2 e
(3]
Hexagon socket §O
set screw . ) E ) o Recommended
NANMLEDHR L (KIFH%) Recommended encoder body mounting screw 8 ) !
M3X3 M3 Hexagon socket head cap screw D|men3|ons;)n shaft
AT 2O — ZARFERFR LU E—2EHERE
M3 AR AR b Shat details -
BHEF A

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

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI EREERE HHETHERIEES £E L,

© For special cases, please consult us.
O HBIE#RIF SRR 2 &L,

( % ) TS5667N420
SA 48 - 17/33 bit- L P S-5V
Size Reso/I}ltion A

Smart it Voltage
Absolute $48mm . DR . Output phase %EﬁE
Encoder Single turn 17bit 4 5 148 5145V
Multi turn  16bit pP:p Bi
Total count 33bit | Fure tinary
W2k
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I SPECIFICATIONS
AR E:

Electrical Spec. BRHLH Mechanical Spec. A4
5 5 Starting Torque 9.8x10-3N-m M
g @ Absolute Signal 17bit/turn and 16bit multiturns Total 33bit e £ 3 % 7 (100gf-cm) ax
§ 77V a—MMES | 17bit (1 EE) 16bit ($EE) A5 33bit Moment of Inertia 6.5x10-6Kkg-cm? Ty
¢ B R T : 9 vp
Output Phase . . Maximum Rotating Speed 6,000min -1/ Mechanical Spec.
Ea— = -
7 1 Pure Binary Code #1233~ K Bk B B ® E| Gooopm| mimis M
Radial Pla
%Jpply Vc;};age ® = DG +5V=5% _ ST LBy 0.05mm TIR Max
A I+ Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ANBOFEMEXL Shafﬁrjmz:ﬁ;ation
Consumption Current 60mA FEERF EMEH 0.1° Max
H & B P (Typ) Battery Operation Operating Temp. Range 10 ~ +85°C
100pA /3y 7 U BhERF B O£ E E # B

£ Storage Temp. Range
5 | . ) . - -20 ~ +90°C
L‘"? # | Line Driver ADM485 or compatible/20mA R # B E #
= gg A4 RKF4M4N ADM 485 1HZ4 20mA Protective Construction Not Enclosed
3= &® & % & BRBEE
Maximum Rotating Speed 6,000min-1 Max Vibration 98m/s? (10G) (5-2,000Hz) for 2hours
B X BH & E E (6,000rpm) & E) | 98m/s2 (10G) (5-2,000Hz) & 2 BFRY L

35ps ~ 63ps Shock 1,960m/s2 (200G) 11msec, 3times =

(Note) Including time for a request. & %2 |1,960m/s? (200G) 11msec, &5 3 A 3

: Time depends on the ID Codes. :
Serial Data Transfer Cycle : > Mass Without Cable (@]
s ~ 2.5Mbit/sec Start-Stop transmission. 0.08kg Max NG
2 1 -7 . — ey
> 7L &g % E # 3) - USTR NEBEESD. =1 B (r—TNEER) 8
*IDICKURERED, ) @ External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
* 2.5Mbit/sec. SRR OsfF(F/5y 7 (VB) RS [REY F LBt ER6V]

Data Code Base Band NRZ (Bi-direction)
F — &# 3 —= K| AX—=2Z/\2FNRZ(WAHMH)

I CONNECTION TABLE

7 X

Lead Wire UJ— K#2 | Function ## 8¢ | Remark 1 E

Red D Vce Main Power DC+5V+5% XEE
Black =2 GND —

Brown % VB Battery (Notel) /Ny > 1JEiE (1)
Brown/Black &,/ & GND —

Blue &5 SD 4
Blue/Black & & SD Serial Data Y UFNT—SES
Gray JR CASE GND —

Note 1 : Battery Power is necessary during Power Outage.

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

I RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEAFT71—R

ADMA485 or compatible

ADM485 1

T

*Use transmission cable after verifying effects of impedance characteristics, etc.

XIEET—TIVE, A E—F 2 MHEOREE CRIBO L, FALTIESL,

Encoder Side Cable Receiving Side
I -4l *ar—=J Z{EMA
5V : 5V ADM485 or compatible
1KQ : 1KQ ADM485 154
| VAN
[ —— SDAT : Serial Data
220Q 220Q SYFIILTF—4
1
1
1kQ 1 1kQ
! SRQ : Request
N DE
Bl B 45 R B
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Siiért Abs”

Full-absolute encoder to output data of 23bit/Single Turn, and 16bit/Multi Turn.
23bit/1 H#&s. 16bit/ ZEED 77TV )1 — I -4

APPLICATION FEATURES ® Full Absolute Signal Output
H % iR TILTTIY 2a— MaEhh

) ® 23bit/Turn,16bit Turns (At 6,000rpm Max)
¢ Small Middle Wattage Motors 23bit/1 [A#E, £ [6]# 16bit (6,000rpm Max)

IN~HHEE—H

® Bi-direction Serial Communication Type(NRZ)
¢ Robots A Y 7T — 2585 /A (NRZ)
Ry b ® Fail-Check Operation
® Injection Machines B O3 ke
L LEIRRIZ ® Even during power outage, Multi-Turn data are backed up by external battery and
built-in capacitor
EREETEIMII Ny TV XKD 7 VT, nT — A EINy Ty T L

® Dedicated serial signal receiver IC, AU5561N1 (Sold separately) is available.
Series ) TMEHRIEIC AUSSIN () 1D A T D ¥

Dimension mm ~fi%& mm

1]
-
2
=
o
72}
(11]
<

=]

Terminal NO.1
FNO.I N
(Gold-plate contact) Encoder mounting surface
(£Xy%Fa>27h) i B3 S D PAE S R icT]

~+ — 1 adme

s,

x
3 o
=1 > ! 2
% ¢8+g.009 %.
5 (RUE)EBIZRRS)
Ll
—~ - Recommended
Hexagon socket - ~ Dimensions on shaft
set screw HRE—SH
HIRT L O—ZAREIF L Clam ; ;
P N p details Shaft details
MB7RARfFEFRIVE 55 7EE BT |
Unless otherwise specified tolerance is = 0.5mm HEESAZE £0.5mm

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI EREERE HHETHEIEES £E L,

© For special cases, please consult us.

O #¥AIfEHRIE TR 280,

(% & ) TS5700N420

SA 48 - 23/39 bit- L P S-5V
Size Reso/Il\Jtion A

Smart it Voltage
Absolute $48mm . DR . Output phase %EﬁE
Encoder Single turn 23bit 4 5 148 5145V
Multi turn  16bit pP:p Bi
Total count 39bit | Fure tinary
W2
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I SPECIFICATIONS
A

Electrical Spec. BRALH Mechanical Spec. A4
5 5 Starting Torque 9.8x10-3N-m M
g @ Absolute Signal 23bit/turn and 16bit multiturns Total 39bit = ) k V% 7 (100gf-cm) ax
§ C| 77V VU a—MES | 23vit (1 E%) 16bit ($EE) S5 39bit Moment of Inertia 6.5x10-6kg-cm? T
o it 3 ;13 =3 ’ ypP
Output Phase . . Maximum Rotating Speed 6,000min -1/ Mechanical Spec.
Ea— = =
# # 18 Pure Binary Code #1233~ K B % B B 2 | Goopm| mmmws )M
Radial Pla
S_upply Vciltage DG +5V=5% _ ST LBy 0.05mm TIR Max
5 Pl g E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ANBOFEMEXL Shafﬁrjmz:ﬁ;ation
Consumption Current 105mA EEEF BE R 0.1° Max
H & B P (Typ) Battery Operation Operating Temp. Range 10 ~ +85°C
100pA /3y 7 U BhERF B O£ E E # B

£ Storage Temp. Range
5 | . ) . - -20 ~ +90°C
L‘"? # | Line Driver ADMA485 or compatible/20mA R # B E #
3 gg A4 RKNZ4M4N ADM 485 1HZ4 20mA Protective Construction Not Enclosed
3 = *® B % & BRBEE
Maximum Rotating Speed 6,000min -1 Max Vibration 98m/s? (10G) (5-2,000Hz) for 2hours
B X B & ¥ E (6,000rpm) i B | 98m/s? (10G) (5-2,000Hz) & 2 BFR] L

35ps ~ 63ps Shock 1,960m/s2 (200G) 11msec, 3times =

(Note) Including time for a request. & %2 |1,960m/s? (200G) 11msec, &} 3 [E 3

: Time depends on the ID Codes. :
Serial Data Transfer Cycle ; > Mass Without Cable (@)
s — 2.5Mbit/sec Start-Stop transmission. 0.08kg Max NG
2 1 -7 . — ey
U T VR BB S T s rsEEss, 21 2 (F=—7IEEkWV) tclaJ
"DICENRERED, ® External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
* 2.5Mbit/sec. SRR OsfF(F/Sy 7 (VB) RS [REY 5 LBt ER6V]

Data Code Base Band NRZ (Bi-direction)
F — &Z 3 = K| X—=2Z/\2FNRZ(WHM)

I CONNECTION TABLE

£ X

Lead Wire UJ— K#2 | Function ## 8¢ | Remark 1 E

Red D Vce Main Power DC+5V+5% XEE
Black 2 GND —

Brown % VB Battery (Notel) /Ny > 1JEiE (E1)
Brown/Black &,/ & GND —

Blue &5 SD 4
Blue/Black & & SD Serial Data Y UFNT—SES
Gray JR CASE GND —

Note 1 : Battery Power is necessary during Power Outage.

FE1 Ny TUBRE, FEE-—FCI I—458ET2HEICLHETT,.

I RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEAFT71—R

ADMA485 or compatible

ADM485 1

T

Encoder Side Cable Receiving Side
I a-4 X r—JI Z{EA
5v : : 5V ADM485 or compatible
1KQ : : 1kQ ADM485 154
1 /\ ]
2200 | / \ | 2200 %
1 |
1 I
1kQ 1 1 1kQ %
1 I
— ! | —
— . X —
Ef=:3 9590

*Use transmission cable after verifying effects of impedance characteristics, etc.

XGRS —TIVE, A E—-F 2 MHEOREE CRIBO L. FALTIESL,

—— SDAT : Serial Data
SYTILTF—4&

SRQ : Request

JI7IXb

DE

Jamygaue,  5)



Siisrt Abs”

Full-absolute encoder to output data of 17bit/Single Turn, and 16bit/Multi Turn.

17bit/1 E&s. 16bit/ ZEEDTIVF TV Y 21—

APPLICATION FEATURES
A& B R
®| arge Wattage Motors

AKERE—H
®Robots

(=N
® Press Machines (Capable of mounting vibration resistant, metal slit)

7V Z (HREEIEE ) -~ MERET)
®|njection Machines

LD 2

TS5667N253

72
D
)\
S
S

rIT a-—-4

® Full Absolute Signal Output
TLT TV a— MEFEHH

®17bit/Turn,16bit Turns (At 3,000rpm Max)
17bit/1 A4z, £ [Al$x 16bit (3,000rpm Max)

® Bi-direction Serial Communication Type(NRZ)
WA ) 7T — 2585 A (NRZ)

® Fail-Check Operation
H a2 lbitkne

® Even during power outage, Multi-Turn data are backed up by external battery and
built-in capacitor
BRI TEIMII NNy T VB KON v 7 Y T E0RT — 2%/ Ny o7 v T L

ERe

® Dedicated serial signal receiver IC, AU5561N1 (Sold separately) is available.
HHY ) 7UE5%2E IC AUS561IN1 (Fl5¢) ZEUDHiA TH D 9,

L
-
=}
-
O
n
m
<

30 Dimension mm ~Fi& mm
51 2XP6.3ER rﬂ.‘
2 ﬁL ™~ 6
< VAR
\ |
3 CRES 2

¢ 100
$36
|

"
1
b44
SO
|

ST

0.35 '
| 11
L=500Min.~~

Encoder mounting surface

?’g % § 5 I a—-FZWft@E

D DD S

e 8 50Min.
_ 77707 E
g 1.5 &
Fogl R | [N —
2] 15(115)15([]| 6 o
Py

~ZLZ. /4

4.5
2XM5
Shaft details Recommended Dimensions on sshaft
BhEEHRI - S EHRETE
Unless otherwise specified tolerance is = 0.5mm BENAZE £0.5mm

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI EREERE HHETHERIEES £E L,

© For special cases, please consult us.
O $5RIME#R I THERC 280,

(% & ) TS5667N253

53 Zumugaue,

SA 100- 17/33 bit- L P S-5V
Size Reso/Il\Jtion A

Smart it Voltage
Absolute ¢100mm . DR . Output phase %EﬁE
Encoder Single turn 17bit 4 5 148 5145V
Multi turn  16bit pP:p Bi
Total count 33bit | Fure tinary
P2




I SPECIFICATIONS

T4

Electrical Spec. BRALH Mechanical Spec. #A L4
5 5 Starting Torque 80x10-3N-m Max
g Absolute Signal 17bit/turn and 16bit multiturns Total 33bit = ) k V% 7 (820gf-cm)
g g 7TV~ MMES | 17bit (1 EE) 16bit (SEE) A% 3bit Moment of Inertia ‘ 150x10-Skg-m? Typ
o 18 {3 BE =3
Output Phase ) . Maximum Rotating Speed 3,000min-1/Mechanical Spec.
P 4 i Pure Binary Code #i2#3— K 2 % @ !g pg = (3,000rpm) ( ﬁmﬂ‘]ﬂ:ﬁ? ) Max
%Jpply Vc;};age E - DG + 5V 5% _ ';ag,';,' e - 0.05mm TIR Max
A I+ Mounting Tol_erances ) Axial End Play 0.1mm Max
(Typ) Normal Operation ANBOFEMEXL Shafﬁrjmz:ﬁ;ation
Consumption Current 70mA EER EMEH 0.1° Max
H & B P (Typ) Battery Operation Operating Temp. Range 10 ~ +85°C
100pA /3y 7 U Bh{ERF B O£ E E # B
£ Storage Temp. Range - o
£ & | Line Driver ADMA485 or compatible / 20mA ® % B B ® 20~ +90°C
a®| 14T AN ADM 485 $8%§ 20mA Protective Construction
3 & g ® & & 1P =40
Vibration 49m/s? (5G) (5-2,000Hz) for 2hours/axis
Maximum Rotating Speed 3,000 min-! Max & ) | 49m/s? (5G) (5 - 2,000Hz) &-§i 2 BERS w
& KX B & X E (3,000rpm) Shock 1,960m/s? (200G) 11msec, 3times/direction |y
& 2 | 1,960m/s? (200G) 11msec, &7 3 =

35ps ~ 63p§ . Mass 1.2kg Max Withou} Cable (@)

(Note) Including time for a request. g = (Fr—7IEEHWV) n
Serial Data Transfer Cycle ng‘hjgsggg"sst:;_gi;%%‘:ﬁ;i cation. | ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V E
>V T NVEEBR | s eEERD, OsiftiI /Ny 7Y (VB) IS [REUF 7 LBt ERGV]

‘DICKWRERE S,
- 2.5Mbit/sec. FEHRFEHAR,

Data Code Base Band NRZ (Bi-direction)
F - & 1 - K AN—Z/\> K NRZ (WAE)

I CONNECTION TABLE

7 X

Lead Wire U — K#3 | Function ## 8¢ | Remark i -

Red b Vce Main Power DC+5V+5% XEIE
Black 2 GND —

Brown % VB Battery (Notel) /Sw 1) &EjE (1)
Brown/Black %2 GND —

Blue 5 SD ) _
Blue/Black &, & 5) Serial Data JUTPNT—2ES
Gray I3 CASE GND —

Note 1 : Battery Power is necessary during Power Outage.

E1 Ny TFVERE, FEE-FTI - 42T 25EICLETT,

I RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEAFT1—R

ADMA485 or compatible
ADM485 14

T

Encoder Side Cable Receiving Side
I a—-41fl x*r—Jw Z{EA
5V : : 5V ADM485 or compatible
1KQ : : 1kQ ADM485 14
1 /\ ]
2200 | / \ | 2200 %
1 |
1 I
1kQ 1 1 1kQ %
1 I
— ! | —
— . X —
Ef=:3 9590

*Use transmission cable after verifying effects of impedance characteristics, etc.

XIEET—TIVE, A E—F 2 MHEOREE CRIBO L, FALTIESL,

—— SDAT : Serial Data

SUTLF—%

SRQ : Request

JI7IXb

DE

Jemygaus, 54




Siigrt Abs®

Full-absolute encoder to output of 17bit/Single Turn and 16bit/Multi Turn.
17bit/1 [E#E. 16bit/ ZEEGD 7T T/ Ja—rIa—4

APPL'CA‘"ON FEATURES O Full AbsPIute Signalggtput
H% iR TNT TV 2— MEFH
A ®17bit/Turn,16bit Turns (At 1,500rpm Max)
¢ Large Wattage Motors 17bit/1 [, £ [l#5 16bit (1,500rpm Max)
RERE-H ® Bi-direction Serial Communication Type(NRZ) )
¢ Robots WIS ) 7T — 2854 (NRZ) .
Ry b ® Fail-Check Operation
® Press Machines (Capable of mounting vibration resistant, metal siit) E O ke ;
7_1/ Z (m]ﬁﬁbﬁzﬁﬁgx Uy MEHKET) ® Even during power outage, Multi-Turn data are backed up by external battery
¢Injection Machines EEIFC R AT N 7 ) C BT — 2 %039 2 7 9 T LET,
It ® Dedicated serial signal receiver IC, AU5561N1 (Sold separately) is available.
5 (= L, = A ¥ 5 s
TS5667N650 B ) 7UE5%2{E IC AUS561IN1 (B17%) #WD 2 T £9,
NSA135
-
3 Dimension mm ~fi& mm
8 59
om 13 30
< 1 | 11u
Im__, Hexagon socket screw
4B RARMEFI b | o
[N =]
- N~ oo
3|3 il
SETNS
© | ©
4 |4E 2|8
T ﬂ 0.35 —*
I a—-ZWft@E
. 52Min.
S
© ©
D} Y
<
Recommended
Shaft details Dimensions on shaft
R HRET— 28
Unless otherwise specified tolerance is = 0.5mm BENAZE £0.5mm

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI EREERE HHETHERIEES £E L,

© For special cases, please consult us.
O $5RIME#R I THERC 280,

(%R ) TS5667N650

Casz) SA 135— 17/33 bit- L P S-5 V
A

Smart p, Voltage
Absolute Single t R 17bit Output phase %EﬁE
Encoder ing'e trn I H h M i
Multi turn  16bit pP:p Bi
Total count 33bit s rure Sinary
W2
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I SPECIFICATIONS
A E:

BRI

Electrical Spec.

Mechanical Spec.

ez njan ]

Starting Torque

98x10-3N-m

c
é 2 Absolute Signal 17bit/turn and 16bit multiturns Total 33bit 5] ) b )7 7 (1,000gf-cm) Max
2 g 77V Ya—MES | 17bit (1 E%) 16bit ($EE) S5 33bit Moment of Inertia ~ 1.21%10-3kg-m? Typ
o 18 {3 13 =3
Output Phase ) . Maximum Rotating Speed 1,500min -1 Max
’ # 8 Pure Binary Code #1233~ K B x B B 2 ® (1,500rpm)
S_upply Voltage DG + 5V 5% _ ';ag,‘;,' e - 0.05mm TIR Max
S P g E Mounting Tolerances ) Axial End Play 0.1mm Max
(Typ) Normal Operation ANBMOFELE XL Shafﬁrjmz:ﬁ;ation -
Consumption Current 70mA EERF WMEH 0.1° Max
H b= E P (Typ) Battery Operation Operating Temp. Range 10 ~ +85°C
100pA /3y 7 U Bh{ERF B O#%£ E E # B
£ Storage Temp. Range - o
£ & | Line Driver ADMA485 or compatible / 20mA ® % B B ® 20~ +90°C
a®| 14T AN ADM 485 fH 20mA Protective Construction
3% g ® ® e 1P =40
Vibration 49m/s? (5G) (5-2,000Hz) for 2hours/axis
Maximum Rotating Speed 1,500 min-! Max & B | 49m/s? (5G) (5 - 200Hz) &&h 2 B5fE
& KX B & X E (1,500rpm) Shock 1,960m/s? (200G) 11msec, 3times/direction
& 2 | 204m/s? (30G) 11msec, &A[E 3 [H
35us ~ 63p§ . Mass 1.5kg Max Withou} Cable
(Note) Including time for a request. g s (F—7NExkV)

Serial Data Transfer Cycle

U TV EXAH

Time depends on the ID Codes.
2.5Mbit/sec Start-Stop communication.

) - UV IXMEREERD,
‘IDICKWREERS,
- 2.5Mbit/sec. SRR,
Data Code Base Band NRZ (Bi-direction)
¥ — & 3O — K | AR=Z/52KNRZE®RHH)

I CONNECTION TABLE

7 X

® External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V
oS fFIF/Ny T U (VvB) H#ERS [REUF 7 LEMERSV]

Lead Wire U — K#3 | Function ## 8¢ | Remark i -

Red b Vce Main Power DC+5V+5% XEIE
Black 2 GND —

Brown % VB Battery (Notel) /Sw 1) &EjE (1)
Brown/Black %2 GND —

Blue 5 SD ) _
Blue/Black &, & 5) Serial Data JUTPNT—2ES
Gray I3 CASE GND —

Note 1 : Battery Power is necessary during Power Outage.

E1 Ny TFVERE, FEE-FTI - 42T 25EICLETT,

I RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEAFT1—R

ADMA485 or compatible
ADM485 14

T

Encoder Side Cable Receiving Side
I a-44 X r—JI Z{EMA
5V : : 5V ADM485 or compatible
1KQ : : 1kQ ADM485 14
1 /\ ]
% 2200 | / \ | 2200 %
1 |
1 I
1kQ 1 1 1kQ %
1 I
— ! | —
— . X —
Ef=:3 9590

*Use transmission cable after verifying effects of impedance characteristics, etc.

XIEET—TIVE, A E—F 2 MHEOREE CRIBO L, FALTIESL,

—— SDAT : Serial Data

TN T—4

SRQ : Request

Y7IXb

DE
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SERIAL SIGNAL RECEIVERS
Y UTIUEEZ{EAIC

— k=N

Smartceiver AU5561N1

AU5561N1 which is a serial signal receiver IC dedicated
to TS5647, TS5648, TS5667, TS5668, TS5669 provides
serial-to-parallel conversion of 40 to 110 bit signals, and
interfaces with a 16/32 bit CPU bus or DSP bus.
AU5561N1 provides interrupt signals to synchronize with
a CPU. It can also read encoder data whithout a CPU in
two ways (Manual Mode) : ID3 (Single turn data, Multiturn
data, & Alarm)

IVA-ENEEREENS YY) TIES (40bit ~ 110bit, 2.5Mbit)
DI85 LV ILEHE | 16bit 3 LU 32bitCPU /Y2 & %\ id DSP /Y
ANDA VA —T x— AEBEE & > 72 TS5647, TS5648, TS5667,
TS5668, TS5669 HIHD ¥ VY 7 ILE532(E IC TT,

AUS56IN1 iZ#EAAEE 1% 8 > Tk D, CPU & DA T
HTYT, £7-. CPU BTy a—2F— 2 a2 giati¥7-
OIZID3 (1T — 2+ 20T —4+7 53— L) E—FDV= 2
TVEAN UBREZ i A T E T,

SPECIFICATIONS % For details, please refer to operation manuals, 801100401E50
ik B#12 AUS561N1 BRIREHBEE, (801100401E50) % BHEC £ & LY,
S ly Volt
%Upp YFO a&% E 5.0V+10%
Source Current 40mA M
H B B R mA Max
Permissible Voltage . -
FEANEBE Max:Voo  Min : Vss
Output Current/Terminal £24mA M
A BRSO TF =eamA Max
g:rmisgble D*iEssipatgi:n +200mW Max
Operating Temperature
Eﬂp 1,E9 ﬂp = -20 ~ +85°C
St Te t
orage Temperature —65 ~ +150°C

k # B E

OUTLINE
SR
Dimension mm =} mm
oonmnonsmnsnmnann ﬁ
AR -
T
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SYSTEM CONNECTION

S = =3 v
VAT L E: e X
i L +sv
*16bit (32bit) CPU (£ — K {fl) 26 | +3V Do &
39 ] 5V D1 60
51 ]+ 5V D2 59
57 1+ 5V D3 58
+5V D4 56
POWER ON RESET 72 +5V De [55
82 sV Do |54
85 TEST1 D7 53 DO ~D15
86 | JEST2 D8 |92 USER DATA BUS
JESTS 49 (16bit E— FB%)
87 | TEST4 D9 73 ! o
20 MHz 4y D10 (5=
 — X2 o1t a6
_'_ﬁwé 83 SYSRES D13 45
I 5| ABSMD Dia 44
—5—| SDAT Dis [43_ |
10kQ o 61 INRQ Dia 42
RD R/W 41
+5V 78 RQMODE D17 0
TS5647,TS5648 50m Max 79 | RQCO D18 38 DO ~ D3t
80 D19 USER DATA BUS
COLOR [FUNCTION] AWG24 511 RQC1 D20 |37 _ :
R B | R [T __ 25| RQSTB Do7 |36 (32bit E — )
WHT WR STRB 5
B | Ve T (USER o) ©9) g7ics D22 34
BLK T DECODER 71178 D23 53
£ | GND =© 2 72 | Spum D24 755
= 66 D25 55—
| G o 1 V8 AR [ﬁ}" 65 A} D26 |55
BEIGE | vg |o T 36V BUS A0 LY D 28
N—Va 32 74 DMODE D29 27
LIGHT BLU 3 | | DS40 24 ~
ke SD —C t ]| 8 SRQ D32 T DO ~ M39
VLT p— : ' 1 DRCONT D31 55— -~ |USERDATABUS
y 8 |—o 3 E] 130 SDTS mgg 55— (¥ =27V E - KB 40bit)
3 GND 20
TS5667N120,N420 SN75176 6 | GND m34 79
COLOR [FUNCTION L GND S
B | H A 25 | GND M36 7
RED | v, 31 | GND M37 16
7 i 0 | GND M38 15
63 M39 -~
"2¢ | anp o 68| SND INT [62 gkt )
BRN/BLK @ 73 FDMODE % “L” (T3 &. 75 | 3ND _TIMOT |53 BALTYIRIT—
z @2 | GND CPU E— N 32bit &% W) £ 7, 88 RQBUSY —5— &f5F
eV GND BRYXBUSY 18 =2
BRN Ve 93 | 2ND RXBUSY |2— %18
% 1001 GND  AU5561NT
BV | oo
B
BENBLK|  5p
5 2
e T
WL I : Input O : Output P : Power Supply
FUNCTION FUNCTION FUNCTION
PIN | /O | NAME ;;NCT'QQ PIN | /O | NAVE ';;NCT'QEN PIN | /0 | NAME F%NCT'(Z';
HaaE P HaER i H8E ~ P
1 P Vop +5V£10% 35 | O D22 69 I RAW
2 | SYSRES | System Reset L XF Lty N 36 [e] D21 — Data Bus (32bit) 70 | STRB
3 P Vss GND 37 e} D20 F— &IV (32bit) 71 | IS Control Signal
4 | X1 System Clock 70w %o 38 (o] D19 I 72 | CPUM #EES
5 o X2 System Clock &y %7 39 P Vop | +5V +£10% 73 | DMODE
6 P Vss GND 40 | o D18 74 I DS40
7 P Vss GND 41 | o D17 7| P Vss GND
8 (0] SRQ Request Signal )T ZX MES || 42 (¢] D16 76 P Voo +5V £10%
9 | SDAT Serial Signal S 1y 7JL{EE 43 (o] D15 77 | INRQ
10 | 0 | SDTs _ 4 | o D14 78 I |RQMODE Control Signal
11 | O |DRCONT Control Signal 45 | O D13 79 I RQCO =
12 (0] RQBUSY S 46 (o] D12 80 | RQC1
13 | O |RXBUSY 47 | o D11 81 I | RQSTB
14 P Vob +5V £10% 48 (o] D10 82 P Voo +5V £10%
15 o M39 |[—— 49 (o] D9 83 | ABSMD Control Signal  #|#{E2
16 | O M38 50 | P Vss P GND 84 I TESTH TestSignal > % hA
17 | O M37 — . 51 P Voo L1 +BV£10% 85 I TEST2
18| o | M3 _Y=aTlE-F 52 | 0 D8 86 | - - -
19 | o | w35 7 — 2477 (40bit) 53 | 0 D7 87 | - -
20 0 M34 54 e} D6 |— Data Bus (16bit) 88 P Vss GND
21 O M33 55 (o] D5 F—%&I/NZ (16bit)| 89 (0] TIMOT | Time Out Error 24 L7 hI 57—
2 | o M32 56 | O D4 Lo 90 | - -
23 | O D31 57 | P Vop L 45V £10% 91 - - -
24 | 0 D32 58 | 10 D3 92 | - -
25 | P Vss GND 59 | 10 D2 93 | P Vss GND
26 P Voo . +5V £10% 60 110 D1 94 - -
27 | O D29 ' 61 | 10 DO 95 | - - -
28 | O D28 Data Bus (32bit) 62 | O INT FPHAES 9% | - - —_—
29 | O D27 ! T — &IV (32bit) 63 P Vss JG_r\ID’; 97 - - _
30 (0] D26 i 64 | A2 Address Bus 98 - _—
31 P Vss : GND 65 | Al 7 KL ZINZ 99 | - -
32 | 0 D25 i 66 | A0 100 | P Vss GND
33 | 0 D24 67 | cs Chip Select F v THL 7 b
3 | 0 D23 68 | P Vss GND
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READING FORMAT
J—R7#+—<v b (TS5648DH)

Reading Format (Encoder data map) in 16bit CPU/DSP Mode
16bit CPU(DSP) £— F7¥—4 & L (L a—-47—47 v 7)ID0,3, DiFE

D No, | Address DATA
7 KL R Do D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15
A2(A1|A0
Transmission 51D 0 0 0 0 0 0 0 O
0|0|O0
LSB Single Turn Data ¥> Y Ve—27—4
0|0 1| Control Data jm D N m By [ el bit
20 19 18 17 16 15 14 13
Single Turn Data > T E—>7—4 MSB
IDO [O0|1]0 bit
12 11 10 9 8 7 6 5 4 3 2 1 | 0 0 O O
011 Status Field XZ—7274—JLK CRC
110/0| 0 0 0 0 0 0 O O 0O 0 0 0 0 0 0 O
101 o o o0 0 0 O O O 0O 0 0 0 0 0 0 O
110/ 0 0 0 0 0 0 O O Communication Error Data @f§Y X7 L
ojo|o Transmission 1D *{EID 00 00 0O O 0 O
LSB Single Turn Data &>V a—>7—%
001 Control Data 3> bA—=IT—%& bit
20 19 18 17 16 15 14 13
Single Turn Data > Ia—17—4% MSB
o(1|0 bit
12 11 10 9 8 7 6 5 4 3 2 1 0 0 0 O
Encoder ID (10)  I>3—#ID(10) | LSB Muliiturn Data RV FE2—>F—=%&
ID3 |0|1]|1 bit
0 000 1 0 0 0| 1615 14 13 12 11 10 9
Multiturn Data wJLFR—>F—% MSB
1100 bit 0O 0 0 0 0 0 O O
8 7 6 5 4 3 2 1
101 Alarm Data TI7—LT—4 Status Field ~ RF—ZXT74—JLK
1110 CRC Communication Error Data @& A7 L
0|00 Transmission *fE1D 0 0 00 0O 0 O
) Encoder ID (14H) T>3—4ID(14H)
0|0 |z| Control Data o N By [ |
o o0 1t 0 1 0 0 O
0|1]0| StatusField RZ—FXT4—JLK CRC
ID2
o|j1{1, o o 0 0 0 0 0O O 0O 0 0 0 0 0 O O
1/0/0] 0 0 0 0O 0 0O O O 0O 0 0 0 O O O
101 o 0o 0 0 0 0 O O 0O 0 0 0 0 0 O
11|10 0O 0 0 0 0 0 O O Alarm BIETT—L

SCHEMATIC IN 1/0 SIGNALLING (at 2.5 Mbps)

DATA FORMAT
T—374—=7v b

Request Output

YIRS Control Field

a>hA—=ILT 4 =LK

CF
Data Input (Reception)

AN @E T T
=5y | cF | sF [oro|pF1| | DpFn|cRe|
CF :Control Field 2> bA=IT 1 =LK
SF :StwsField XF—%2RX71—K
DFO ~n:DataField ~F—%74—JLK
DFign=7

FIELD FORMAT
B74—IVKT74—7v b

) Control Field

(1
(1)a>rrA—T74—ILR

—|0|0|1|0|ccO|cc1|ch|ccS|cc4|1
Startbit Sync Code ID Code Delimiter
Z4—hEy b Yo=K ID3-F 7FY3iv4

(2) Status Field
(2) RF—=2ZXT4—JLK

—‘ o |ppo|pp1 | pp2|DD3 | eao | eat | ca0 | cat |

Startbit Infomation Code Encoder Alarm Communication Delimiter
Aa—REy b 12T744=Y3>3-F I 3-4  Alarm 7UIv4
T7—L BET7I-L

(3) Data Field
(3)F—%74—JVK (DFO~DFn (Z3I5)

| o[ [d [e2 e [d5[a6[ar] 1"

Start bit Data (LSB First) Delimiter
28—=hEy b F—42(LSB 77—Z ) 7FU3v4
(4) CRC Field

(4)CRC 714 —JL K

—‘0 |rc0|rc1|r02|rc3|rc4|r05|r06|rc7| 1I

Start bit
Z4—=hEy b

Data (CRC Code, LSB First)
7—%(CRC 31— K. LSB 77—2Z h)

I/OEB AN T (2.5Mbpsks) (TS5641DH)

DATA
BUS
(DO~D31)

RQ

RQ BUSY

RX

RX BUSY

Internal Data

Latching

AT — 4
Ty F

INT

NEW NEW
RQDATA (DATA DATA
1us Max 4us
—I—J 1us M Transmission Side Waiting
#s VEX {5 WAIT
L I
16us~45us Max 10us Max
Serial Data Reception CRC Operation 1us Max
JITINT—2%E CRCEH
OLD DATA >< NEW DATA
33us ~ 62us Max
Released after the 1st READ
(1EENREAD THERS)

50 Zamagaue
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I TIME SEQUENCE IN CPU MODE (16bit)
B4 L —4 X CPUE— K (16bit) DEI

(ORQ WRITE (when transmitting request)
RQEZAH ()7 I X k)

AO~A2 — 0
28.6ns Min —fi=- 4.5ns Min
250ns Min
cs —
— |
WR ——|

100ns Min F:Ons Min

D0~D3 RQ DATA
Internal Request Register
WEY IR b X_RQDATA
Lo 24

‘ 250ns Min

RQ BUSY

(@RX READ (when data reception is finished)
RX #iAdk (F—22EE.T)

RD

A0~A2
Received Data

250ns Min

—||[——

4.5ns Min

1 2
I

L

ZEF—4a4KE X abcd, efgh, ijkl,

D0~D31
Access Time
T 7'AZA L 50ns Min

|
abcd efgh

10ns~50ns

I TABLE OF TERMINALS/FUNCTIONS

*¢For details, please refer to operation manuals, 801100401E50 for TS5640

L £ = - = .
T EREE—E B2 AUS561N1 IRIR BT, TS5640F (801100401E50) & BEEC &L,
Designation Description of Function Designation Description of Function
wre 1/0/T o &t e B PIN No. wre 1/0/T i 8 e ] PIN No.
SRQ o Request Data output. 8 X1 | 20MHz Clock input. 20MHz +0.05% 4
Y IAMT—2HH, 20M78v7AFH  20MHz+0.05%
Input/output terminal for both for Serial Data and X2 o 20MHz Clock output. Reverse phase X1. 5
Request Data. Usually receiving mode except during 20M7By TS X1EHfIAR
transmission of ID code. Fixed to “H” when it is not - -
used. 10 SDAT I 9
SDTS | WO | o) )15 —8E0s TS~ S OTEE AL HT B8 ANTNT
F BRI ERETIDI-RPEHINBEE—RETEX Selecting input in manual mode for request tigger
HEEE—FICAD, IDI-REXRHLKRDBEREET-FIC source of RQSTB (external) or 100ps (internally
$1-R 5. KEARIIHEE, INRQ b geermed) e Ao 77
- " TR " : YZaT7IVE-FE. U I AN EEZRQSTB
It is used for controlling bi-directional line driver. - = "
Output is usually “L”, and “H" during only £) (=3 27, 100us (REEBTIR) (T 2P DRRAS.
DRCONT ] transmitting. Open state when it is not used. 1 Interrupt output signal. “L” is set when data is
MABEZA R A NOFEFED BEIEL X EPIEH completed to receive. It is reset when output data is
H#HHTD, REAS AT, once read out by RD. DSP mode is reset by IS and
Usually 16-bits input/output data bus line. Request See iNT o gi'dzlore signal (L) of 1ps is transmitted in manual 62
~ Data is written here. Exclusive use for output in connection §U5A&tﬂﬁ1§%c@E%h"u:&ét?—’]&@i@??ﬁ
DO~D15 | I/O/T | manual mode. 2 = e
BRI 6DItA B3/ SATHB, YUY TAMF —SRETTHE | e, 3. A7 —SERDELY. |EBILTSEMET S,
A 7= LK N | mERsRE DSPE—RTI. IS+CSICLVARIRY 2, B v =27 JLE—
AL, v ZaT7IVE—REHIEHER, ol Al
- - : - RT3, 1usecDZXO—FEE (L) £ HH T3,
Upper side of data bus line. Tri-state for 32 bits Selecting i £DSP or CPU 86
mode. No connection for 16 bits mode. Exclusive See meoz‘;tlﬁﬁ,,'fré?lgsu modzr“H“ foiclgngmﬁgde’ etc.)
- use for output in manual mode. connection CPUM lru S . . . . 72
D16~D31 | O | > 5,52 Lfirfll. 32bitE—F DB L, 51 RF—N% | table Bﬁ&ﬂiﬁ”ﬁ%ﬁ%ﬁ“ PERRTIANRES.
3, 16bItE—R TR NAIUE—F L RERD, Y ZaT IV | EiRRSE - : =
E—RNIEEHERAET S, Control signal for ASIC. “L” for operating and “H”for
- - - non-operating 1/0 of ASIC. Transmitting/receiving
gfgs;s:isef ?;tzlﬁuitlme' Use only in manual mode and | g, ) block of ASIC operates Independently of CS. Itis
M32~M39 o > BNZ _f_ .:LT’JL:E—F'TGJJ%EFFHJ HAHE f;’g}g“‘”” cs | used for input of address code. 67
feis oY= : ERRSH " | ASICORIEIES. LIKLTLSEASICHEIELTHICTS
- - . EASICIRI/OBMEE LT B, UL ERMETOY V(T2
Data Mode Control input. Input of “L” for 32-bit WTIHCSICRIR < EIE ¢ 3. ZPRLZO—R A HIZOVT
DMODE | mode and input of “H” for 16-bit mode. 73 EAT5,
" | F=4E—FALPA—IL AN, 32bitE—RIEL. 16bitE—F - prees
[HHEA DTS, Request is cha_nged t_o manual mode for “L” only
- - - - — RQ MODE | when DMODE is 16 bits mode. 78
TEST1~ oo Ieft term:lna! forflmuﬁtlon\. L’{ls‘;‘ually_g_t‘j to “L”. 84~87 DMQDE?)‘W BbitE—RBE D&, O FELICTEEUYT
TEST4 Y3ab—a AT AMNGF EBEIBLCEET 5. AN =TIV E—RERB,
Request Busy signal. “L” is during transmitting Peculiar Request code is transmitted for applying “L”
SRSy Monitor signal shown that ASIC is during transmitting. [ in manual mode request.
RQBUSY ° U7 LZNBUSYIES, ASICHREIEH THELERT E= 12 RQ sTB ! 2= AT E—RUSIANOR. LOKESNZZE. BE 81
SRES EEPIEL, DY IAPIA—RHEEENS,
'l\?necgtivingl Buslly ;ignalt‘;\ut iZSCilléri_ngdregeiVing. - RQCO | Request code is decided in manual mode according. 79
Syariev onitor signal shown that A is during receiving. RQC1 T ILEOYI T AI—RERES B, 80
RXBUSY | O | m({zBUSYIES. ASICHEREFTHB_EERT. B8 | 1O 7 - —
=0 m= Used with CS in DSP mode for synchronizing of DSP.
RBES. 2EPIEL, “@r
- - is oo is setafor CPLm_oge. 7
DS40 oo Sel_ectl_yg data in manual mode. 74 DSPE—R DB, CSIESEHMLTHEMY %, DSPORIKA
YZaT7IVE-FBT-BIRT S, BELTERT %, CPUE—RFEFIZLICT B,
Time-out Error. “H” output when serial data is not READ and WRITE signal in DSP mode. Usually set
returned for Transmitting Request according to para. RAW | “H” as readout mode. READ signal in CPU mode. 69
TIMOT o 10.3.6. _ _ . . . 89 i DSPE—R DB, READEWRITEE S BEFHELE—F
74L\?’7!~I7—‘ U TAMEEICH U VT IV T =4 DHIZLTHL, BICPUE—RTISREADIE B £4 %,
BOTEAVEHEA. Indication for the duration of Read or Write. It is used
System Reset input. AU5561N1 is reset and return to - as WRITE signal in CPU mode.
initial condition for “L”. Request can not be STRB leu DSPE—RDEF, i L RUEAARTHBEETRT . H 70
SYSRES oo transmitted within 6ps after reset is released. 2 CPUE—KRTIIWRITEELTERAT 3,
AT LYt Yb AN LICTAUS5561N1& Uty U, #1H A i i
ey : ) vl ddress Input terminals. These are used as internal
KRBT 3. Ve MEREOuseclIZU T TRMERIETE A0 control by connecting with LSB side address from 66
FtAo Al | CPU. 65
Receiving format select. “H” for 21, 20, 17 and 16 A2 FRLZAAN#HEF . CPULSDLSBEIZPRL A &L LTH 64
ABSMD I bits encoder, “L” for 14 and 13 bits. 83 BB AO—IVIERT S,
C(Dﬁﬁ?b"ljlj]'(“ﬁéﬂ#l.im bit. 20bit. 17bit. 16bitT>~
IS DRE. LOHL14bit, 13bit, | : Input O : Output T : Tristate leu : Input & pull-up leo © Input & Pull-down

Jamygaue,  6)




Position converter (Digital converter)
Roararn—4a (F+1 2 2IVEHER)

Multi-turn type Position converter (High accuracy) ERELMT R Yaa/N=4(

I MODEL
i

TA4688N200E1

A unit that converts serial position data transmitted in two-way serial
communication(NRZ) into parallel binary position signals,

using an optical absolute encorder as a sensor.

Even during power outage, multi-turn data are backed up by external battery.

I SPECIFICATIONS

2

KHFART TV a— by a—F %Ll A7 T —438(5 A (NRZ)
TREINB N TINE T — 2457 STV O A FINEE S ICEBU 1§52 =9 b0,
LU N TIBIFEE G528 T BB IO £ Mlink A ITRIZL TOE S,

ltem IH H

Specifications

Power supply
B

DC24V *10% 0.2A Max

Sensor Model

i N

Smart Abs or equivalent
Zv—ppTy TO0BOTNA20 “py iimui,

Number of axis 1 axis
Detector | # o ] # 184
iR Absolute detectable stroke turns

FIV1— pMeHEH 4,096H &R

Accuracy

B OH OB EMEAeY)

(static condition) [combined sensor]
+0.022° (B§uLRF) (A E 2 HICED]

Maximum Rotating Sp_eed

B X @B & E E

6,000min”" (rpm)

Resolution

i > )i BE

Sensor 1turn
131,072 /&> 41 E%5 (17bit)

Detectable stroke

BEXAbrO—-7

(Data increased CCW rotation)
PB29bit (CCWEERICT T —43EN)

Resolution / turn
Position output | 1 [ & 4 & BE

17bit

£ B H # | Multi-turns countout ( 12 bit Max. in this unit whereas ) 12bit ( I a—4HAl316bit Max TTH )
2 OEEHEE the encoder output is 16 bit Max. A=y TI312bit Max ICEVE T,
Data renewal cycle
> 5 B % A8 B0us TYP

Signal output Transistor open-collector output

& 5 i | BIN.A—7>#4LY4H75 DC24V 5~50mA

Operating temperature & humidity Max (Non condensing)

P P E 0~+55°C 90%RHELT (EFEHEZL)

Mass 0.5kg (Withou} Connector)

=1 B (B 2%kK<)

Used battery Lithium battery (TOSHIBA) or equivalent

F B N Y Z ) ER17500V/3.6VUF 7 LB (RZ) /1304 &
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OUTLINE
s

Dimension mm ~Fi%& mm

98"% 3.2

SMart Cam .o s

T S
i
\ 5
- m
f Name plate $81R @li[
e == 1oy
SRR
Aﬁfggib'?;&r_}r}éiéo)r (attached) TA4688N200E1 %aglicqble connector (attached)
17JE-23090-02(D8B) ﬁ;ﬂ%@%ﬁiﬁﬁfn)
or equivalent ‘ ) or eqLNaIent
It HE L O
=l g o PALE:
Encoder applicable wire size  Max M%{I_{ 319} %? ]
ST BEEEBIRY 1 XAWG22LLT oo 18] 22
or equwalent ' 1728
TS5667N420 EG =L EET \CNZ ' —% g: e S T
e R : ' B14|2° 2
e §/§ 0 X . : B13]2/ 2
i/g s XX ! J_ . ' g % %9 17bit/rev 54
o ' yTY - oy
[ I E— e — T - : %92 g? gi 12bit/rev
Recommended Cable = i % 2 A
IR —T ! 855 >
Twisted totally shield 3P (6wires) ! [BS |21 Output 1
YARINT ——FES—ILK 3P (675) - A20]2: 2:2 BT S
Size : AWG20 1 %% 20 2274 Multi-ums data
#4 X:AWG20 (0.5mm?) ; AT7]5" 2 | Saer-s
Cable Length : 20m or less(Including Detector Cable) i N P R I B
-7 ILR20mET (REBABT—TVEED) : A3% ufiums [
Be sure to use cable with AWG18 or more when ! AT3]22  data 4,096/rev, 16 tums detect
cable length is 20-30m. ' L | ATZ]2 i 4,0960tev, 16
=T ILEN20-30mEL BIE A IF TR X %% 2 |BEET-4 connect according to spec.
AWG18(0.75mm?) L EDTr —TIVEER T3 L, e X[ faofe [ KRR TEROZ
Control source ’_‘ TB1 —e- %%-zj\m X CN1
HEER 1 X m +24V {g—‘. % FACK
1K RDY 20
(Dc24v) - A & S A Tnel 2
/ - 4 [ A3 |BST j| %3
HY K [84] 7570 %
M3 screw terminal Block TR % ZEER/ ZS
oc —B2 |+
s L T8I !
M3#HFA Azl o o T zﬁ
® \v4 — A1/COM
= F.G Power supply for I/F z“
128—T1(ZBR 5
Contacting frame gi
ERET faxy
+24V
+24V
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NOTICE IN TRANSMITTING

BxEDEE

1. HOW TO CONNECT
TO A POWER SUPPLY

Connection should be made using a plus and ground
power line which is shielded within a single insulated
cable. Incorrect connection or improper cables will cause
unwanted noise in transmission.

The encoder should be connected to the power supply
separate from the electric device that the encoder is
operating. Each should be connected to the power supply
using separate cables.

Do not connect the encoder thru the electric device to
the power supply. The potential difference between the
ground levels of the encoder and the power supply will
be produced by impedance of zero level bus within the
electric device. This will cause malfunction.

Encoder Output

I a-20HEh
&) ®
Power Electric z
Supply device
& & L BREE Encoder
=) =) I a-—-4%

Fig.1 Favorable Sample
H-1 R

2. GROUND LINE SHOULD BE
AS THICK AS POSSIBLE.

li for power supply current and lo for output signals of an
encoder will flow thru a ground line. In case of Re for DC
resistance of the ground line, VL for the level of the output
signals will be as follows.

VL= (lo + li): Re (V)
The value of VL should not exceed Vit of threshold level
for a receiver. Re should be as small as possible since the
encoder will be vulnerable to external noise when VL is
closer to Vi.
In case of long-distance transmission, another ground
line besides the ground line paired with the plus line may
be necessary in the same cable.
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1. BRIA > DERFE
BEROPDIAVETI VT4 VEBTRTIZLTC, [6—
DY =N EFr—FLTEETELEIICLTLLEEN, ¥'F
VREIAVERLSTBLEDIZDIA VERD T - T L TE
RL7ZDTBEBHRICES ATV E—F /A4 R2HHL K3
DOTHBLAETNELED FHA,
1O0ERE,bTya—FLTya—2LLIIHETS
BIREICERZHBT 254, 25 2hThiloLo
BT A e HWTEEZ MG T2 0825 0 ¥, #HH
NOBTHELRHL I VI —FICBEAHET 2 &,
BTHEEHNOOVSAD, V=XV A2k . 2y a—
A OV EBIHD OV BB ENETH720. FREMED KA
Lk ET,

K- 1. X— 2 zH)

Encoder Output

I a-40HAH
® @ Electric device &) )
Power
Suppl
';!Jpp; e o B7 | %3 °© Encoder
B Ira-4
0V Bus

Fig2. No Recommendable Sample
K—2 FEufl

2TV RIA2ITEBRLEIRCTBIL

I3V EIA VIRV I - FOBFERERL L HIEZO
B Lo NS, 52 FIA Y OHEFHEHEZ Re 5 &
HHESOL L~

Vi Vo= (Io+ L) Re (V)
Likb,
ZOVLHBL Y —=SDAL y ¥ ah—L FLRL VAL
T3 680,
Fz, VLD VEHISEMIZESET /4 Zic LT & %
DT, RelZFTEZ LN LATFEES KW,
EHERDOEE, ®@F4 VERTIZLETTVFTA Y
LRz, A—r—7LHIZES 1DOD75 VK54 V%
BIBILEMEERD ET,




3. SHORT BETWEEN CASE GROUND
AND CIRCUIT GROUND

In case of having noise more than 50V between case
ground and circuit ground under noisy circumstances, an
electric circuit for an encoder may not function normally.
In this case, the short-circuiting of case ground and
circuit ground is recommendable.

However, in case that other adverse effects appear
because of a long transmitting distance when case and
circuit ground for an encoder are short-circuited and in
case shorting them is impossible for some reason, it is
recommendable to provide, between case and circuit
ground, a few micro farad condensers with better
frequency characteristics used for a noise filter.

4. IN CASE OF HAVING NOISE ON
POWER LINE

Power should be supplied to an encoder thru a
transmitting line completely shielded so that no noise
occurrs on power line.

Stable potential should be maintained by grounding the
shield.

It is necessary to distribute lines so that a transmitting
line should not be exposed from the shield near an
encoder.

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

In case of spike waves as shown in fig 3,Spike waves
shall be deleted by transmitting by twist pair shield line.

6. POTENTIAL STABILIZATION FOR
AN ENCODER CASE

An encoder case must be maintained in stable potential.

3. CASE GROUND ¢& CIRCUIT GROUND
DFEHE

7 A4 ZEREEMEL . Case Ground & DIZ 50V KL LoD/ A4
ANFeoTB KD BBHIE, Ty - FOBEFREEH
DA XES>THRIMET I LN ET, ZOXI %
& %3 Case Ground & Circuit Ground %% 3 % & Ly,
7272 L., f5kiEREA K <. Case Ground & Circuit Ground
RT3 LHOERENBEN I BER. ZOIE»ORE
TR TE LWL, Case Ground & Circuit Ground D]
1274 X7 4 V2 HOBBEFEO L nFar 7 o4
ERATS & L,

4. BRESA N1 ZXDPEDHS
IVaA-FOB/FEIA VI, A TBELHNEK TR
BTV =L F S EREE T, BEABB LTI A
DEHA,

F7, VoL FIRKHIZT — 2 L CRELBRITR -5
L% 5 &,

IV A= ZDOFHET, RN Y — L FASHEL 0
ORI A Z L BETT,

5. > aA—FDHINESEICZ/INA 7 TS
PD3EE
Tyva—- 2O HESHIZK— 3D XS &2/ 54 2 IEN
THEA. VAR IMRT Y=L FETIERT T 284 2
BIGIINEL B T,
Spike

/ ZAINT T

A B

Fig.3 spike waves

R—3 /51 7k
6. L>aA—4NDr—ABHMOETEIL

IYA—HDr — ARRELEENMIROBELH D 7,
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TRANSMITTING DISTANCE

reee izl

IN CASE OF TTL

Transmission within a distance of about 2m long shall be
allowable and its output fanout for TTL IC is 10.

IN CASE OF OPEN COLLECTOR

Transmission within a distance of about 50m (12V DC pull
up) and 20mA as collector current shall be allowable.

In case of a long range transmission,receiving circuit with
photo couplers in fig. 4 is suitable for eliminating noise in
transmission.

Shield Cable
v— |<‘/r—7“Aw

!
\
)

vl

Encoder
I a-—4%

\ 1
W
Vi
]
Py

Fig.da [E-—4

IN CASE OF LINE DRIVER

26LS31 261832
e
H7
> [T
Encoder || [futmssmmtnstT | 7

%Transmission distance 1km Max
Twisted Pair Shield Cable.

YA RXMRT =LK =TI
Fig5 [E-—5
In case of a long range transmission, use transmission
cable after verifying that 1/0 value of current on encoder
side is within the specified value because the
transmission cable has specific impedance
characteristics.

IN CASE OF COMPLIMENTARY

Twisted Pair Shield Cable.

VAR MRT Y=V R =TI
H A:2SC3733 Power Supply
B:2SA1460 N BR
A ' 1
‘A o 1 I GND $
Output signal line|
— 2 l—‘
b‘% OO0 .
JOON
M Encoder tl'é)%j

Use transmission cable after verifying effects of
impedance characteristics, etc.
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R TREEEE 3% 2m LIAA H R &2 D, HAOBRICK
TTLIZC 777 o 10 85D £,

F—7aL 742054
$50m (12V FIL7 o 7)) a L & 2 EBHE 20mA MMEETTRE
PRt HRE B D ¥,

ZERRIREEZEDORE, HM—4D0&S5 &Kt 77
TOREM. AR LD/ 4 TBRFEITRETY,

AR N A AL =
{RRTTREREREI 1km & S bh F 34, EHFABRBICENT
BEAEm A TFAHZRERD 5,

ZEOKE. M—50L51274 Ly —N"TELET,
EEGHE A MR afh, EBTRETEOT, Wi/ 4 IR
REFT¥,
EIREHZROBA, EX Ty — T LEEAEDAL Y =&V 2
AR > TWETOT, Tra—gHlloA - HEiE
DRI & 25 2 fi & FRfICHER L THAL T2 &

W,

ALTURAZILDIBE

BRAVREREEEIE T 4 v F oA K DRL< & 928, EE
EELSTHIENTELZDT, A mBEEZTHHRE S
nET,

F—=7rav s 2 XD EEIESTTRETH 7 4 XL R
3
ZERBIEF—T > av s ZEEEE ST T TOREIR
T,

BRI —TiE, 4 v =8 2SO EBE L ZHRAD
by LT Exn,




HOW TO USE ENCODER CONTROL SIGNALS

I J—FHl#EES DfEVT

REVERSE INPUT

Encoder direction can be changed by
inputting "H" or "L" to this terminal.

In case of no necessity of changing
direction,wire this terminal to +5V thru ')flpujtj
4.7KQ or ground to the terminal.

GATE INPUT

Angle data for an encoder shall be held

by inputting "L" to this terminal.

(Data shall be latched until "H" is
inputted) Input
After inputting data to gate,about 10us A %
is required to latch data.So data can be
renewed after passing this elapsed time.

4.7kQ

REVERSE A 7]

ZOMEIINE» 6 0, ‘L 2AST
2Z2&ikh. TV a—xZOMNIAAA
CCWH CWAYIDHZ S Z LAAEEL
B0 FET, BAmEYD L 5 HNER
VBT, 232 282 T47KQ 97
LT+ 5V (BE) ~ET s, 0VA
PR LT 2 X,

TF—FAH
ZOWMTITHE» S L EANTSZ
L2k, TVa-HORAET— 2 R
HLET, (RICH PAHENBET
F—25vF),

F— AN, T2 9 FETHI10
psEEED ETOT, ZOEERE
BT — 4 #EDAAL 2 &0,

CONVERSION TIME

pusgcialic ol |

In case of encoders for pure binary or BCD code output,
a few hundred nano-second difference of conversion
speed between each bit may take place.

Because of this, attention should be paid to reading at
changing point when you use the encoder, comparing
with fundamental data.

F2F7ZIEBCD - P oYy a—FlZBWTIE,
REEESPS5DT— FRIWIZT, £y PEITOEHRZ
E— FIZ$ 10ns ~ A% 10ns DEWRELC 7,

IO, W, H¥EF — 2 LB L CHHT 3854121
AL COFAARIFTTE S 7230,

NOTICE IN HANDLING

RREDEE

(@ Avoid forcible impact to the shaft.
(The disk may be broken)

(@ Apply the power supply as directed.
(Normal operation may be interrupted)

(3 Operate within a stipulated temperature range.
(Normal operation for IC,etc. may be interrupted)

@ Give careful consideration to resistance and
capacitance of transmission line to the full.
(Normal signal transmission may be interrupted.)

(® Eliminate line noise from power supply at an external
place.

(® In case of a higher noise level in operation area, please
contact us.

(@ Make alignment with shaft correctly.
(There may be cases where essential performance can
not be guaranteed)

Don't detach the cover unless you have a specific
reason.
(Normal signal may be interrupted by generating dust
on disk.)

(@ Avoid providing an exceeding load with the shaft.

ORI % 5 2 20 TL Z X0,
(FA2AO5WHBTE DD ET,)
QBHBILAHUEL LD 52 T F &,
(IE% A fEE) & M) £ 9)
OWERH AR s h T E T,

(IC FOIEH S EM % i F £3.)
OEXRBOEI. BEC T OHEFCE T,
(B2 EFEEREY T ET,)

®EFTA 5D A4 IS THEBL B,

@A 4 ZD L L AENEAIZERIEE L 72 X0,

DD H v 7)) v IR IEMER DI LE L TL 230,
(RRDOVREARETE AN ERH D FT,)

®FFHIFEE DR ONRD I 3= % S N TL 220,
(THAEERT 4 22N L EE LGS N 2T %
T)

@FF AT EL EOREEZICMA ZNTS2ZE W0,
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MOUNTING WAY

SRR

COUPLING AND MOUNTING

An encoder shall generally be mounted by holding flanges
with attaching plates as shown in fig. 6.

In such a mounting way, position relations with an
opponent shaft can be adjusted by rotating an encoder
case in a state of the encoder shaft being connected
with the opponent shaft.

After completion of adjustment, the encoder can be
mounted by fixing the attaching plates with screws.

‘ N.P.
=

J

ﬁ. \ Attaching plate

EISRPIIN

Fig.6 Standard Way for attaching Encoder
H—6 I>d—4DOEERMFEX

There is another way of attaching an encoder by use of
front screws as shown in fig.7. It is favorable for attaching
hole's dimension tolerance between spigot and attaching
section to be H6 to H8 in acoordance with resolution.
Ample care should be taken so as not to shock a shaft
when attaching a coupling to the shaft.

As most of the disks are made of glass and fragile to
direct shocking force on the shaft, such a mounting way
as pin striking should be avoided.

Coupling of adding an exceeding load to the shaft should
be avoided and it should be performed in a state of the
encoder shaft and the opponent shaft being aligned.
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hyFTVTERYTaT
ITya-RE3—RK—-60nkS5ic, PRty a—4
OYNEMZCEEL £,

2O &S ZEMTHIZE N TIE, T A L2-IRET
IVaA—FOr —A &R LT, W& DR =R EH#
BIpZenTE, WEBIPET LSRN AZHQ T THX
AT, TVA-REFEETHIELENTEET, £/, K-
TOXIICTYya—LOREDOARL EFH L T 54
Le b T,

Fig.7 Attaching Way for Encoder by use of front screws

-7 siENR CEFAL LI a-4ORTHE

IyaA—HDA va—ifLBHBOWTCHAAZE R, &
fRAEIZE D, H6 ~H8 T3 Z &g LUy,

oy 7V Y ERMNT B E &, MClRE N A0 &
IITFERBLATE LD FH A,

T4 AT KGN 7 ZAHTH D, WICHEERNEE L
Mz 2 EWETEIENnHBDT, FHFETIHEND
nET,

L7=h>T, EUiTbaEDREFEIETE 572138 C
L FE&EN,

F/o, EHRRICHED LomESIEICMbS K5 hh v T
VR T 22X,

Thabb, TVIA-ZOfEHFEE FRHOLANI DI
Ay TNy rL BREARMBI Y I-FITMbEAENE
Il TThD FEHA,



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.

Rigid Coupling
Iy hhyTULd

Driving motor
EEE—%

Encoder
Ira-4%

Fig.8 Rigid Coupling
H—-8UTy behyTULT (BUVH)

Mounting plate

/ﬁw;:/mﬁm

Hollow Encoder Shaft
eokace i g SR A N

Motor
E—%
¥
Motor Shaft
E— 28
Encoder ltself Bearing
TXA-IEE Apyry

Fig.10 Sample of mounting method
R—10 <7 > b HEOD—F

A hollow shaft encoder shall be mounted by a mounting
plate as shown in figure 10.

Please fix the shaft so that the mounting plate will not
burden the ball bearing and will not cause damage to the
mounting plate.

ALLOWABLE LOAD TO SHAFT

Please mount the encoder so that the shaft loads will be
within the specified values.

Mounting error between the encoder shaft and the driving
shaft should be avoided, as it may cause damage to the
coupling or the mounting plate. It may also shorten the
life of the ball bearing.

K—8D&H>Ic. WEfllc=ya—-4Dfilik )Yy MIhy
TV U LENTL ZEN, TV I —FOHNIEK i E
MDY, WZILBETSIZENHD T,
WREICEE LY O -2 E Sy T VSR B K-
IDE Ty A—FDr — A% TV F ¥ TIERIZEE
LET,

Encoder
Flexible Plate I>a-4
JLx T TILER
In Case of Hollow
Shaft Encoder

Driving Shaft
BRED S

I O-ADGE

/‘\O

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

Rl 2 4 TOLEIEIR—-10D & HI1I2, TVya—-FOK
AR CREE U E 9, WEE ISR L CIEHU O B 2RIR
RECIEE T & BALE Tl &2 [E® L. B & [8@ LC< 72
SV, HUHRPBZEE L ZIRETRHEIE S hThwE g, v
A=A RTY) Y AICBREERE2T 51EH D T W
R DOBHRIZ S DB h D £,

R E

HARFPAN & 22 5 K S ICHUHF T A X, de, BEEhE
LIV a—-FHIORERER. oy T VI REUHR OB
H X7V IOBFGELED X TOT, THEELEZE N,
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DEFINITIONS

RAEDES

Definitions of principal terminology used in this catalog are

as follows :

(D Rotary encoder : A detector that converts the rotary dis-
placement of the shaft into digital signal.

(@ Incremental type : The type that outputs a pulse train in
accordance with the rotary displacement of the shaft.

(3 Optical type : The type that receives signals by detecting
the change in the quantity of light due to the rotation of
the shaft,coming with an optical detecting mechanism and
an optical lattice fixed to the shaft.

(@ Magnetic type : The type that receives signals by detect-
ing the change in the magnetic field due to the rotation of
the shaft,coming with an magnetic detecting mechanism
and a magnetic lattice fixed to the shaft.

(8 2-phase output : A mode with two outputs called A phase
and B phase,having a phase difference of 1/4 cycle.

(® 6-phase output : A mode consisting of A,B Phase and
Zero reference pulse commutation output of EU, EV, EW
signal.

(@ Zero reference : Output(also called Z phase)which serves
as reference for the position during one rotation.

Open collector output : An output circuit having the
emitter of the transistor of the output circuit as common
and the collector of open type.

(9 Line driver output : Output circuit in compliance with EIA
(Electric Industries Association) RS-422A.

(Some products are excepted from the standard.)

Maximum rotation speed : The value indicating the
maximum revolving speed mechanically permissible with
respect to the rotation of the shaft.

() Maximum response frequency : Frequency showing the
limit of electrical response with respect to the rotation of
tne shaft(Sometimes limited by the maximum permissible
rotation speed)

(2 Radial load : A vertical load onto the shaft.

@3 Thrust load : A longitudinal load onto the shaft.

Shaft type : A structure with a shaft projecting from the
rotary encoder body.

(5 Hollow shaft type : A shaft with a hole inside, into which
a shaft of the measured side is directly inserted for
connection.

@ EU, EV, EW signal : Three signals of 120° phase
difference for a brushless motor.

(7 Battery backup absolute encoder : A multiturn absolute
encoder with counter IC provided within it.
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Serial transmission : A system of transmitting many data
signals with time differences to an output line of a circuit.

Types and Designations of Protective Structure

1. Types of Protective Structure

The types of protective structure consist of the combination
of the protection type (first coding) against entry of solids as
shown in Table 1 and the protection type (second coding)

JVY)a—MbLAZ V-4,
® P UTIMEE 1EEEOMIBIZZ DT — 2G5 %,
W25 2 TIR% T 5 R
REBEORBRELFUS
1. REBEDEE
TG ORI, R1IZX3BEEBHOBAICKT 54
HOOEELER). ‘ICKBKDIZAICKHT 2143 (52
e OMARIckS.

against entry of water as shown in Table 2.

Table 1 Types of Protective Structure against Entry of Solids
R1 ERYORAICKHT ZREBSOER

First Coding Protection Degree

£ 18 5 * # O B E
3 (Semi totally-enclosed type) Ends of solids 2.5mm or over in diameter do not enter inside.
3 (#E2FAH) BEZ2.5mml EOKXZE X OEMYMDOEHIAMICEBAL &L,
4 (Totally-enclosed type) Ends of solids 1.0mm or over in diameter do not enter inside.
4 (2EAF) EE1.0mmBLEOKAE & OEMMOEHSREBISRAL LY,
5 (Dustproof type) Dust that impairs the designed operation or safety of the rotary encoder do not enter inside.
5 (BHERY) O—42UI>a—4ORENEMERVRLMZHET I2EOHREIRFICEAL KLY,
6 (Dusttight type) Dust particles do not enter inside.
6 (MEER?) BEIRALEWV,

Table 2 Types of Protective Stucture against Entry of Water

2 KORAICHT ZREBEDEE

Second Coding Protection Degree
28 % R EORE
0 (Open type) Not protected against entry of water.
0 (BAMH) KDRAIKL T, HEREShTLAL,
2 (Drip-proof 2 type) Subject to no harmful effects by waterdrops falling at angles 15° or less from vertical.
2 (B 2 /) $HEHS 15° LADHRDPSETTH5KBICL > THELFEEZ TRV,
3 (Rain-proof type) Subject to no harmful effects by waterdrops falling at angles 60° or less from vertical.
3 (BhEEHs) MEHS 60° LMADHRASETTHKBICL > THELHEEZIT R,
4 (Spray-proof type) Subject to no harmful effects by water spray from any direction.
4 Br% o) EDLSBHAPSDKOREDICL > THHELHEESZ T L,
5 (Jet-proof type) Subject to no harmful effects by water jets from any direction.
5 (BErERERZ) EDESFRELPSDKOEHEERICE >TERELHEER TR,
6 (Water-proof type) Impervious to water in strong jets from any direction. (Note 1)
6 (MKis) EDELS BHRDLDEOKDEEERICE > THRKPRALRL, (E1)
7 (Immersion-proof type) No water entering when immersed under water at specified pressure for specified time.
7 (BFEHS) HEDES - BFETKRPISKL THRDIRAL B,

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

water against strong water jets from any directions, but it does

not mean a structure that allows use under water.
2. Designations of Protective Structure
The designation of protective structure of a rotary
encoder is comprised with IP meaning the protective
structure, first characteristic numeral and second
characteristic numeral in this order.
In case either the first code or the second code is not
specified, it must be represented by X.

l — Characteristic letters
Example 1 [P 40 IP 40

Example 2 IP 65 L 2nd characteristic numeral
Example 3 IP 4X
Example 4 IP X5

1st characteristic numeral

E (1) MAFE. EQOLSRFEALSDBOKDEREERICE > TEHKD
BRALBVEETH 3. KPEAICHA 2BETIELL,

2. REBEOFVH

=&Y Lya—4OREEZOTFOH T, RHEHE DT
MThsZLaRndXFEiLs (IP) , B1amkUE 2
FOIEE T 5,

FFLIAFT E 2TV ThAr —HEREL RVEEI.
ZOHEEX T 5,

i1 1P 40 40

%12 IP65 L———%z%%(%ﬁ%)
#13 IP4X F£185 (2
%4 1PX5
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OPTIONS #7> 3>

Allowable displacement for attaching. BT HFBZENL
Parallel displacement : 0.1mm. FEITEAGLE 0.1mm
Angle displacement : 0.5deg. AEZHE 0.5deg

COUPLING #Hv7U>9
Bellows Coupling /

ANO=ZXHyFTYLH Dimension mm & mm

30Max

Model A B

MU93ON2 | ¢6.3457005 | g wos
0

0
3
+0.015 +0.018 © ol =S
MU93ONS | #6345 9102 g < = 3§
Twisted torque 9.8 X10~' N-m/deg
B UN IV (10kgf-cm) 4XM3X5
NARFLEDRL
Dimension mm ~}& mm
Model A B
7 7
MU1568N1 . 3
M2 | 02 : 2XMaX07
’ ‘ AARMLEDHRL
MU1568N2 . anan
$8+0022 518 . ﬁ& %
+0.007 $ ®
© <|m| B
Twisted torque 3.3N°m = - ©
BUARILY  (34kgf-cm) %
g L

27.5

., Dimension mm <} mm

Diaphragm Coupling /

FAXNTSLAhyTIT 42
Model A B 10, 227 .10
8 8
MU714 p10+002 »10+002 Hi ‘<—»
0 [} _ _
+0.02 +0.02 T - 1

MU714N4 ?10 : %6 . 3 § < il N m §
Twisted torque 1.75 N-m/deg

B UhbILY  (16kgf-cm)

4XM4X10 [[ SRl LB
NANFTIEHRL

ABRRIEDRU CRAF o)

(RAF ML)

Dimension mm ~fi%& mm

Model A B
MU1396N1

19

967 967 ) ABRM DL
; ; 4XM 3X5 M ‘

Twisted torque 3.92X10~ ' N-m/deg
hUh bV  (4kgf-cm)
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Dimension mm ~Fi% mm

Model dA »B
MU1527N-|  #67% 967
I3 3I
| |
MU1527N1| #6707 ¢80 1
) 0 -
83| 2
MU1 527N2 ¢6+0.012 ¢10+0.015 [
[} 0
61816
hd hd
20
Dimension mm ~Fi%& mm
Plastic Coupling
BIEZ 1 THYTUL T /
Model |odt|¢d2|oD| L |A |B |#LzY L
MU1451N1 |10 10|22 | 25.6 | 3.6 | 7.1 | M4x6 R/ ]
MU145IN3 | 6 | 6 |15 |21.6 | 2.8 |5.2 | M3x4 L T
nr L L _
= D ar Q a
B 117
B B

MOUNTING PLATE

B{+7 5> (For OIS38Series)

P/N 603202777N40

$20.2:0-1

]

0.05[A]

42
3320.2

|_3X¢3.5
MEESY) $6.5

4X$3.370
s
TN\4xRs

P/N 603202778N40

3X¢3.5. p28MAFE L £ 5
EESV) 96.5, RE3.5

&
o A
0 20+0.021
[Joo1[A 9200 [<
5
o
BN 75> H) T

P/N 603202845N40

olo"—HOH

R

5.3.34 ‘

12
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CONVERSION TABLE

" R =

Binary Bit  Counts (degree)
2EH  HIME ° (&)
Ev b
7 128 2.8125
8 256 1.40625
9 512 0.703125
10 1,024 0.3515625
11 2,048 0.17578125
12 4,096 0.087890625
13 8,192 0.043945313
14 16,384 0.021972656
15 32,768 0.010986328
16 65,536 0.005493164
17 131,072 0.002746582
18 262,144 0.001373291
19 524,288 0.000686646
20 1,048,576 0.000343323
21 2,097,152 0.000171661
22 4,194,304 0.000085831
23 8,388,608 0.000042915
24 16,777,216 0.000021458
25 338,554,432 0.000010729
26 67,108,864 0.000005364
27 134,217,728 0.000002682
28 268,435,456 0.000001341
29 536,870,912 0.000000671
30 1,073,741,824 0.000000335
ANGLE CONVERSION TABLE

AEBRER

radlan

(min)

T ()

168.75
84.375
42.1875
21.09375
10.546875
5.2734375
2.63671875
1.318359375
0.659179688
0.329589844
0.164794922
0.082397461
0.041198730
0.020599365
0.010299683
0.005149841
0.002574921
0.001287460
0.000643730
0.000321865
0.000160933
0.000080466
0.000040233
0.000020117

(sec)

7 (#)

10125.00
5062.50
2531.25
1265.63

632.81
316.41
158.20
79.10
39.55
19.78
9.89
4.94
2.47
1.24
0.62
0.31
0.15
0.08
0.04
0.019
0.010
0.005
0.002
0.001

1227 2=57.295780° = 3,437.7468" = 206 264.806”

radian

1°=.0174533 7

) —17.45335')5/‘1 >

radian

mra

1/ = .000290888 5~ 7> = .290888 IS T
radian m ad
1”7=.00000484814 5> 7 > = .00484814 I ) 57>
BEBSE WA—40REOHR)
a AE (RA) X (EBESR1Tm 2 R-8A ¢ (CHET 5) B8
10,000 % (2.8 /&) 35m
1,000 % (0.28 &) 350m
100 % (0.028 &) 3.5km
10 # 35km (ER—NEF) (BREH—1FFE)
2® 180km (RE«—A#RMA)
1% 350km (BRI —H£R)
0.6 # 550km (RE—J/\F)
0.5% 650km (BRH<«—/\F)
01 % 3,500km (H#B«—~NbFF L N/ A)
0.01 # 35,000km (EFILBETE £ TOIER)
a BE
1.7m
x PEE




MEMO
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TAMAGAWA TRADING CO.,LTD.
A # T395-0063 REFLHFEAMHESITHIES

BEREREFR

CHEREEM  T144-0054

- JLRARERFR  T330-0071

- \EFEER  T191-0011

- WEIEEF T252-0804

- BEEBEEF  T486-0916

SRERE ¥R T444-0837

CKBRE M T532-0011

CEEE R

WEARE AR

- SRR (R AN T144-0054

- EREER LREEAHN) T330-0071
(FPEBESERR) T444-0837

- ATLASERH (RRE%FT) T144-0054

- TUGNAVIZES (RSB 3ERR) T144-0054

- SOEE R CRREER) T144-0054
(KBRE %A T532-0011

- MEMSE %5 T395-0063

SN AR T395-0063

- MR BREEELR T395-0063

CRREER T395-0063

MOverseas Sales Department
Head quarters : 1-3-1, HABA-cho, IIDA-City, NAGANO-Pref, 395-0063. JAPAN
PHONE : +81-265-56-5423 FAX : +81-265-56-5427

BEEBHVEDYE

T395-0063 REFEMMATIIHETHIE1S

HRBAEXHHEAITE19%S
BERSVEAHMK EAK1-11-1 5HE/OTSYEILSF TEL(048)833-0733
RRHAFHEABAR2TE15%18 £ h5LJ1)—EIL2F TEL(042)581-9961
)R FRMAEASTR15%55 2F
BREERHM/\XEIST B10EF
FHEMIATETTH2-1 HAKEIL3F-B
ABErEN | XPEF B5 T B6%E245 ABRREEL/L4015%E TEL(06)6307-5570
T812-0011 EEEEMMESXIELRAM4TEIE3S 82 /\FALEI6F TEL(092)437-5566

RRHBABXHEEITH19%95

TEL(03)3731-2131

TEL(0466)41-1830
TEL(0568)35-3533
TEL(0564)71-2550

TEL(03)3731-2131

BERIVAEHHME EAR1-11-1 SHEO7SHENSF TEL(048)833-0733

FHEMB™ETTH2-1 HAKEIL3F-B
RRHABXHEEITH19%95
RERBABEXFHHEIT H19%E9S
RERBABRFHHEAIT H19%OS

Al IXERB5T B6E245 ABEEELI4015
REFRBHETTISEN THIE 1S
REBRATTISEN TEIE1S
REFRBETFISETEIEIS
REFRBHETTISEN TEIE 1S

TEL(0564)71-2550
TEL(03)3731-2131
TEL(03)3731-2131
TEL(03)3731-2131
TEL(06)6307-5570
TEL(0265)56-5424
TEL(0265)56-5421
TEL(0265)21-1814
TEL(0265)56-5424

FAX(03)3738-3134
FAX(048)833-0766
FAX(042)581-9963
FAX(0466)41-1831
FAX(0568)35-3534
FAX(0564)71-2551
FAX(06)6307-3670
FAX(092)437-5533

FAX(03)3738-3134
FAX(048)833-0766
FAX(0564)71-2551
FAX(03)3738-3134
FAX(03)3738-3134
FAX(03)3738-3134
FAX(06)6307-3670
FAX(0265)56-5427
FAX(0265)56-5426
FAX(0265)56-5427
FAX(0265)56-5427

Y EJl B B kX &

WA - 551 BER
WE 2 5 ¥ 7
WE 3 ¥ ¥ M
B\ F ® ¥
W\FEEMERE1TH
W\FEEMERE2TS
BAFEERZRIS
X = 55 R

T395-8515 &
T395-8520 !
T399-3303 £!
T039-2245 &
T039-0811 &
T039-0811 &
T033-0134 &
T144-0054 ¥

FRIRAHAIKI879

FERFEHER1020

R TRIBERIA BT T A B3174% 22
FENFHAL 12— T %1 TEIF47S
R = FERRIERAT AR AR B F A AP -1
= FEBm EBET A F AR AT FIIL3-23
JRMKE2TE100-1
REAHAXFEHITE19E9S

TEL(0265)21-1800
TEL(0265)56-5411
TEL(0265)34-7811
TEL(0178)21-2611
TEL(0178)60-1050
TEL(0178)60-1560
TEL(0176)50-7161
TEL(03)3738-3133

TEL(0265)56-5421,5422 FAX(0265)56-5426

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

AREICETZER

O IEL K RAIZIHIV N2 < 2280, RO [7%4:
LOZHE] B KL BEAL ZE 0D,

B DIRRE

RO ML —E L L, 222 L, BERD
BOS F 7B RICKDEDIK T AT 3, Ak, SEIRRE
D= ORI IRAEHREE% Th - T, BhtidaEs ¢ >
TWL T, Bk RlaE, RS PRIEHE S hre Tl
[l (MTBF) 13680 TROWEOTH » £974% PRl X h b i
Fi3H (0) Tldd H FHADTHAHROEH LR EFTELS
MBI F 7 ZP R OIRILAE BN ST, FED 79 L
DOREFEEDY 2T 257213 B LOEENSHAAE RS
ZEETERN-LET,

WARRANTY

Tamagawa Seiki warrants that this product is free from
defects in material or workmanship under normal use
and service for a period of one year from the date of
shipment from its factory. This warranty, however,

excludes incidental and consequential damages caused
by careless use of the product by the user. Even after
the warranty period, Tamagawa Seiki offers repair
service, with charge, in order to maintain the qualitiy of
the product. The MTBF(mean time between failures)of
our product is quite long;yet, the predictable failure rate
is not zero. The user is advised, therefore, that multiple
safety means be incorporated in your system or product
so as to prevent any consequential troubles resulting
from the failure of our product.

@1 8—%y hR—LR—Y

http://www.tamagawa-seiki.co.jp

BAH 207 DHBVEhEIETRABEVLET,

RO EXE. BHERARE B OERME THREV
Ahe{EE,

- Bt BEV-EhEIE.

P E—4 Oz vy Y AR
o HHEfiTEE E# TEL(0265)56-5433
FAX (0265) 56-5434
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ALL specifications are subject to change without notice
T12-1228N55 2,000 {8, FERRFIAR. 20144-10 H1H.
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