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Digital techniques in business industry have been greatly
advanced. Among these, necessity for converting analog like
rotating value, shaft angle position, etc. to digital has been
increased as measurement for physical value and automation
for control system are advanced. Encoders, at present, have
been widely used for factory automations, measurements, office
automation devices, medical equipment, aviations and universal
fields.

Various kinds of encoders (FA-CODER® as trade mark) from small
to high resolution are available to meet all of the requ%nts.

As a result of this, a maximum of resolution for encoderi

sfone
arc sec. l
High performance encoders supported bysth€se] i
ducing techniques are available. =
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1970%F
(S45%F)

19755

(S50F)

HISTORY OF ENCODER DEV

SEIIREOIY

1985%F
(S60%E)

1980%F
(S55%)

Technological Development

19715 (s46%)
EEA S A-DE HadR
Noncontact

Type A-D Converter
TS295 Series

19775 (S52%)
BEAOVAZN
(LED)

Standard Incremental(LED)

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

19875 (S62%)
BIEREA 7 U X2 2l

Reinforced Incremental

19835 (S58%)
AAKXTILFH—>

Mechanical Multi-Turn

TS1604 Series TS5080 Series
5bit~12bit #%8f A 25~1,500C/T
(for steel)

1

)

19725 (s47%)
7oK1 a-4

Brush Type Encoder
TS449 Series

High Resolution Absolute
TS1302-1193B
19bit

~(LED) E—ZHEAI 7Y
Small Reinforced Abso- X3
19735 (s48%) lute(LED) Incremental for Motor Con-
ENREE 7TV 1— K | TS1660 Series trol
8bit~12bit TS5146 5,000C/T

19795 (S54%)
INEERBIERE T TV ) —

19885 (S63%)

19895 (H14%)
ENEEEA X

2
High Resolution Incremen-
tal
g AT TELRIS—UL . 5 N & TS5410 Series
TIWFRA—>2 e FTTI)Ya—b I O-4 90k~480k C
o &3_6659 Multi-Turn - Absolute Encoder b
H € 400- 7307
L5 169
;(\ & 300 B 123 07 g
% = 200 g:137 Biu e g,
ﬁl;8100 = :109 %:103%:83
e o e || bs.
E& 1989%F (H1%)
5 10— BRI a—4
@ AP NFR—> Magnetic Encoder
2 97 Mechanical TS5270 Series
Z g][# g120x167 Multi-Turn 1,024 C/T

(BY) &% =

Price (¥10,000)

1
54

4 70XL66
14009

HE

FEY=INFE=
Memory Multi-Turn
11bit

ki
B8

T $35XL38
1109

AR = INFE-2
17bit Memory Multi-Turn
=

— -
TV

Abs - Inc 7P [5{7 : 435X L18
BE 1309
1980%F 19854 1990%F 19955 2000 20054 2010&
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ELOPMENT AT TAMAGAWA SEIKI

dA—5HFEDHDH

19904 19955 2000 20055
(H2%) (H7%) (H12%) (H17%)
19905 (H2%) 19965 (H8%) 19985 (H10%)
POUTPNTTIV) =X A= 7TV —-X AYX—=bs7TVI)=X
NYTUNYITyTIINFE—2 NyTFUNYITyTINFE2—-2 NyTFUNYITyvTINFE—2
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
a
Lo )
19915 (H3%) 19965F (H8%) 19985 (H10%)
REEA I UX I AX—hT7TII) =X AY—hRTTID) =X
Hollow Shaft Incremental NyTFYNy YTy T NYTFIUNYGTyTINFE—>
OIH48 Series Smart Abs Series Smart Abs Series
100~6,000C/T Battery Backup Battery Backup Multi-turn
SA56 11bit SA48 17bit/Turn
16bit/Multi-turns
ey il
(o2
)
19925 (H4%) 19965 (H8%) 20014 (H13%)
FHAIO-4 AY—=NTPTIV) =X AY—hL29 ) =X
Space Encoder NyTFYNy 79T WAHEBM U T7ILT—2EEFR (NRZ)
ETS-VI(H: i BREIEVIE) A Smart Abs Series Smart Inc Series
Bt vRAI> -4 o Battery Backup Two-way Serial Communication Type
High Accuracy Earth g, SA85 20bit (NR2)
Sensor Encoder SI35 17bit/Turn
for ETS-VI (Engineering .
Testing Satellite VI Type)
19925 (H4a%) 1996F (H8%) 20015F (H13%)
BRI >a—45=mA AT —hrI—=N AY—KNT7TII) =X
Magnetic Encoder for Vehicles Y TIVEEZEIC NYTFUNYGTYTIINFR—2
TS5840 Series Smartceiver Smart Abs Series
Serial Signal Receiver Battery Backup Multi-turn
AU5688 SA35 17bit/Turn

16bit/Multi-turns
w
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INCREMENTAL
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SPECIFICATION LIST
tH—E

Applications Instrumentation Industrial Milling
A b= gt pil| A E ¥ A &% S A
Features Ultra small size Smlall size f”d Wide range of resolution, a lot of options Ultra rugged Model
oW COS'
45 = Ul i IS N 2 i -3 RSB kA ERE, BE A S ar pz3wig
Series
. 4w - =z 0OIS28 | OIS38 | 0OIS66 0IS68 A 0IS128
Model No.
. - TS5150 TS5300 TS5100 TS5000 TS5080
External Appearance
s # e =* a
Page
. 9,10 11,12 13,14 15,16 17,18
~N - 2
Resolution (Counts/Turn)
. 100~2,000C/T 100~2,500C/T 100~5,000C/T 25~5,000C/T

2 % AE
Output Phase A, B Phase A, B, Z Phase A, B Phase
H ] Lic| A, B# A,B,Z# A B
Max R Fi

R 80kHz 125, 200kHz 125kHz 25kHz
E X B &2 B B B
S ly Volt

LLARED DC+5V DC+5~+12V DC+5, +12V DC+24V
Consumption Current (NOTE1) (3%1)
. 100mA Max 200mA Max 300mA Max
H & B pid
Output Form Open Collector Voltage

Open Collector

Voltage, Open Collector, Line Driver

H 5 b2 RE Line Driver Complementaly

(NOTE2) | Radial 21.6N 98N 392N

(F2) | _ .,
Shaft Loading el (2.2kgf) (10kgf) (40kgf)
WOF R E E | Adal 12.7N 10.8N 12.7N 49N
25 b (1.3kgf) (1.1kgf) (1.3kgf) (5kgf)
Starting Torque 2.9x103N-m 4.4x10°N-m 29x10°N-m 9.8x102N-m 0.2N-m
=) ) r |7 7 (30gf-cm Max) (45gf-cm Max) (30gf-cm Max) (1kgf-cm Max) (2kgf-cm Max)
Protecti
rotection IP=50 IP =52 IP =57

& i# ¥ &
Operating Temp.Range

. 0~ +60°C -10~ +85°C -10~ +70°C 0~ +50°C
B % KB E & HA
Vibration (NOTES) 49m/s? 98m/s?
i B (3F3) (5G) (10G)
Shock (NOTE4) 490m/s? 980m/s?
& - (ix4) (50G) (100G)
Mass
= - 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) 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 4) 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 sy



Super Precision Machine Tools

Motor Controls

<
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L
=
L
oc
O
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Machine Tools

BEE TSR E—2%#A TiFEismA
High resolution, high reliability and low cost Hollow Shaft Hollow Shaft High speed responsi- Magnetic Encoder
. e e Small Size Small Size _bility and Big SJE?E R
= EEE. BEHEM. KM thaedl BB thaedl BB ERICEM., XBE w5 R
TS5170 TS5410 |TS5200N300 | TS5200N500, TS5146 TS5270
o
> -
-
-
19, 20 21,22 23,24 25, 26 27,28 29, 30
(No.of teeth = 256)
9,600~50,000C/T 90k~480k C/T 500~3,000C/T 1,000~6,000C/T 5,000C/T 1,024C/T o
(BE%4256 DIHA)
A,B,Z, U,V, W Phase A, B, Z Phase A,B,Z,U,V, W Phase A, B, Z Phase
A, B,Z, U, V,W1 A/B,ZH AB,Z U, V,W1# A/B,Z1H
1.5MHz 500kHz 200kHz 250kHz 200kHz
DC+5V
250mA Max 200mA Max 300mA Max
Line Driver Line Driver Line Driver Line Driver
Mounting Tg_lerar]ce Air gap in Spur Wheel
fﬁﬂ (%N) ANBHEGEL PBT Y EEEEDF v v F0.1520.01mm
2kgf 10kgf sagia 2kgf Allowable Tolerance
RL7vFm - 005mmTIR Max Y EEEORES YT LA RMLERL
9.8N 49N 252 hAHHA 0.2 M 9.8N Radial +0.3 mm
(1kgf) (5Kaf) Shatt Runot mm (i) B EEEORERS X N ATEL
Tkg Skg BAE & EOEN 0.1° Max 9 Axial +0.5 mm
2.0x10"2N-m 9.8x10"2N-m 59x10"3N-m 9.8x10"3N-m 2.0x10"2N-m
(200gf-cm Max) (1kgf-cm Max) (60gf-cm Max) (100gf-cm Max) (200gf-cm Max)
IP = 40
P =52 Electronic Circuits IP =40 IP=52 IP =50
Disclosed
(BFEIEEH)
-10~ +80°C -10~ +75°C -20~ +85°C -10~ +75°C -10~ +80°C
49m/s? 98m/s? 49m/s? 98m/s? Full Amplitude
(5G) (10G) (5G) (10G) £4R18 1.5mm 0.5Hr (5~500Hz)
1,960m/s? 980m/s? 490m/s? 980m/s? 294m/s?
(200G) (100G) (50G) (100G) (30G)
1kg Max 3kg Max 0.2kg 0.3kg 0.8kg Max 0.5kg Max
1) HEER | HANREEEEOLIRETT,
E2) BFANEOHREIHRNETYT, REAICHVTIERED20%UNEZHELET,
E3) IEBY: X, Y, Z&E2Hr, Et6Hr 2B T A LERMHELAETT,
E4) mRIX, Y, Z&HM3E, FHeEEWET I L EERHELLETY,
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ABSOLUTE

I IYa—hk

SPECIFL(‘:_ATION LIST Single-Turn Encoder
-5 R b =
Applications Machine Tools Press Machines
A & Tieti A PAS 17
Features Small & Rugged Model Rugged Model Rugged Model and Ultra rugged model with
, . , Special divisions strobe signal
" ® IRERRALR LR AL - 1B EHIF. 2 FO-TESH. Bk
Series
. »w - =z| OAS50 OAS68 OAS66 OAS66
Model No.
% & TS5610 TS5620 TS1857 TS5607
r ]
External Appearance
st &
Page
-~ 31,32 33,34 35, 36 37,38
~N - v
Resolution . 10~12bit
" 8 bit 8~904 3| 0~359C/T
2 .2 fE 0~359C/T
Output Phase Gray Pure Binary Gray Pure Binary BCD
H b # JgLA W2 A W2
Max Response Frequency
N 10kHz 20kHz 2.5kHz
®E X It & B B #H
Supply Voltage
i DC+5V DC+5, +12V DC+24V DC+12V
i % E
Consumption Current (NOTE1) (3%1)
120mA Max 250mA Max 150mA Max 300mA Max
H &® 5 w
Output Form )
- Open Collector Emitter follower Open Collector
H ] i3 &
(NO(T_§2; Radial 98N
~ 2 e
Shaft Loading ’ 77 (10kgf)
W EEE | Ada 49N
AZ A b (5kgf)
Starting Torque 9.8x10"3N-m 9.8x10"2N - m 2.0x10"2N-m 9.8x10"2N - m
#2 ) r b[% 2 (100gf-cm Max) (1kgf-cm Max) (200gf-cm Max) (1kgf-cm Max)
Protecti
rotection IP =50 IP=52 IP=53 IP =54
&= # % b
Operating Temp.Range
P . . P . -10~ +70°C -10~ +60°C -10~ +70°C
B £ B E @ @
Vibration (NOTES) 49m/s? 98m/s? 176m/s? 49m/s? (5G) &
#® ) (3¥3) (5G) (10G) (18G) continuous
Shock (NOTE4) 490m/s? 980m/s? 490m/s?
& - (3x4) (50G) (100G) (50G)
Mass
ﬁ 0.5kg Max 1.5kg Max 0.6kg Max
=1 2

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.

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.
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.

NOTE 3
NOTE 4

/g,



Multi-Turn Encoder
vIFE—=I -4

Motor control, For Robots

E—42H#EA. oKy bA

Small wattage motor, Middle wattage motor
Serial Data transfer Serial Data transfer
PMEEE-FH. YV TIEX hREET—4A. Y UTIURE
TS5647
TS5643N110 TS5667N120 | TS5669N220 | TS5668N20 TS5667N420 TS
5648
5
- - Ll
<k - S
3 ¢ -
= =
- e o
(72
a2]
<<
39, 40 43, 44 45, 46 47,48 49, 50 51, 52
o Bt 17bit/turn and 16bit/Multi-turns 17bit/turn | 17bit/tum and 16bit/Multi-turns oo/ and
L2025 I02048C/T 1 El#517bit, % [E#516bit 1 El#517bit 1 [El%517bit, % ElE516bit 1E#20bit or 16bit, % ElE16bit
Pure Binary
2
Absolute Signal 170kHz . . 52MHz (TS5648)
Absolute Signal 13MHz Absolute Signal 13MHz
Incremental Signal 170kHz 3.2MHz (TS5647)
DC+5V
150mA Max 60mA Typ. 110mA Typ. 60mA Typ. 250mA Max
Battery operation Battery operation Ny 7 UBREEF| 110mA Typ. Battery operation Battery operation
Ny T ) BRENEF 100pA Max | /Ny 5 UBRENRF 100pA Typ. | 100pA Typ. Ny T U BREDEF 100 u A Typ. I\ T 1) BRENRF 50 p A Max
Line Driver
ANEFEME L ANEHFEMBEZL
2 < 7J10.05 mm TIR Max 2 < 7Jv0.05 mm TIR Max
7 % +J00.2 mm Max 7% +J0.1 mm Max
RftE & @nEho.1°

5.9x10~

3SN-m

(60gf-cm Max)

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

4.9x10"3N-m
(50gf-cm Max)

Not Enclosed

BRUEE
10~ +85°C 10~ +70°C
98m/s? 49m/s?
(10G) (5G)
1,960m/s? 980m/s?
(200G) (100G)
0.3kg Max (7 =7 IVEEEV) g og1g Max (7T~ FVEEEL) g g3kg Max (T —FVEEEL) |g ggkg Maxl 7 — 7 VEE LW 0.6kg Max

Without Cable

Without Cable

Without Cable

Without Cable

=
*2
E3
x4

BhEF
#RE)
fiie

)
)
) X, Y, Z&#2Hr,
)

HEER | HARBRAFEOLRETT .
BREOHHREIBBMETY, REAICHV TIEIRED20%UREHELET,

Et6Hr ZHMETH_ L RHELLETT.

X, Y, ZEBA3ME, EHeEZMHET AL RHELLMETT,

Zamygaus, 8



INCREMENTAL

INCREMENTAL
LI URA B

APPLICATION FEATURES
A& "R
®Measuring Instruments oSmall Size
— Al /N
®Rigid Bearing
h3Z 5R (L
TS5150

OI SZ 8Series

Unless otherwise specified tolerance is +0.5mm

15

45

018802
0.0
0.0
I

4 - M2j6 Equally
Spaced Depth 6

BESAZE +0.5mm

L=500Min _—

Dimension mm Fi& mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR I3 R THHEE C 28 LY,

O‘IS 28 -

Optical
Incremental
Shaft

Encoder

!

Q Jamugaus,

Size ?;soﬁl;tugé CIT M;geliléo.
¢ 28mm 100 TS5150
500 TS5155
1,024 TS5158
2,000 TS5162

C/T_

C

2 -5

Vv

|

C : Open Collector

1

Voltage
BREE
51 +5V

Output phase

H H M
2 . A, B phase

Output form
WA EE

© For special cases, please consult us.

O #AIHERIE S £ S0,




SPECIFICATIONS
E 3

Electrical Spec. EBRILH Mechanical Spec. ##RrIHH
Resolution Starting Torque 2.9x10"3N-m
Py ® & 100~2,000 C/T 2 ) k I 2 (30gf-cm Max)
Supply Voltage Moment of Inertia 2.0x10-6 kg-m?
. DC+5V+5%
E i L3 E * ° 1 t 5 (20g-cm? Max)
Consumption Current Maximum Rotating Speed 83.3s"1
H B % i 100mA Max B X H & ® K (5,000rpm) =
Radial 21.6N =
Allowable Shaft Load FEHME (2.2kgf Max) 2
¥ OF @ O ®m B Axial 127N E
H 25C1815 WM (1.3kgf Max) ]
IS -
S A Maximum Allowable Output Voltage Operating Tgmp' Range 0~ +60°C 5
w Open Collector BAZEHAEE 40V B £ E E # H =
a |l A—-7>ravsz ATer Storage Temp. Range —20~ +85°C _—
E Maximum Allowable Sink Current R B E @&
& BAHARAER 30mA Protective Construction
g & m & P =50
Vibration 49m/s?
#& L) (5G)
Maximum Response Frequency 80KH Shock 490m/s?
B X E 5 B & % z & B (50G)
Rise time, Fall time Mass
A kY XTFYERB = g 0.2kg Max

CIRCUIT AT OUTPUT STAGE (EXAMPLE)

OUTPUT PHASE SHIFT

HAEEIE (6) H A ZE

F—7ravv4adh

Shield Cable a

S=IRKF=TI
A ch Output
A HHAD —,_

® Open Collector Output

DC+5V:R.=220Q

Power Suppl
/_Power Supply DG+12V-R.= 4700

/ \Out ut ;f'fm \ine/ \l Re J_
P! 9 B ch Output
— I R N =] B 1Rt cow
¢ GND ¢ Lo — Viewed from Shaft End
Encoder ‘->:<~Transfer distance 50m Max‘ L. afr gL RT
XAZEEEBESOMELT (Ic=20mA)
*Note that transfer distance depends much on ambient condition. Note) For open collector output, above voltage wave form shall be

HRRERER, FAREICLYKRECEDYETOTIEESES L, obtained by loading a RL shown in the left figure.
E) A—T7 AL 7 AHADBES. ERREERTILICLY LROERE

BB ET,

CONNECTION TABLE

E L %

Lead color Function
U—Fige& "R
BLUE &5 A ch Output
GREEN ® B ch Output
RED ki DC+5V
BLACK = GND
ATTACHING WAY (EXAMPLE)
Hy‘ftj-ﬁ)i (ﬁ]) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm & mm B IZ7IMA> FEERTED Yy TV THLE>TED>TEXTOTERL TS LR,
Driving Shaft
o B Epe
Driving Shaft
SR Ehsi A ——g ————— +— < —— —
=+ =
id 757 ’’’’’’ 20 Max Encoder
g — I a-%
Iy
Plus pan-head screw T
+FARMEANL M2.6/ N

Zamegawa, 10



INCREMENTAL

INCREMENTAL

A2 IUX2I0

APPLICATION

A&

®Robots
(=8

oX&Y Tables

XYT—7L
®Machine Tools

TAFEAE

TS5300

FEATURES
"R

®Superior Noise Chracteristics

HEED 7 A ZFFE

®Available up to high-level resolution

EAREEETOIA VT y T
®Rigid Bearing

Tl 52581t

OI 33 8Series

o

3 - M3 Depth 6
PCD28 2

3-M3RZ& 6

Unless otherwise specified tolerance is +0.5mm

17 L
2
.l E
o E—jo————
<

BESAZE £0.5mm

Dimension mm Fi& mm

AERS L %
45 R,
28 *| DL BT

E) 1RO EEIR. FORSBEVET,

™~
0

DETAIL OF SHAFT

‘ _SECTION B-B

g

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR I3 R THHEE C 28 LY,

C/T_

O‘IS 38 -

Optical
Incremental
Shaft

Encoder

11 amgaus,

|

Size ?;S%I;thﬁré C/T M;geliléo.

¢ 38mm 100 TS5300
200 TS5301

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

Vv

H oA
3:A,B,Z

Output form
HAREE

C: Open Collector

L : Line Driver

1

Voltage
BRERE
5 1 45V
121 45~+12V

Output phase

Lzt

phase

STANDARD ITEM fE#£5,
Description | Size | Resolution of‘ét'fr’r‘]“ %ﬁg’s'-g Voltage
S| AEREE |wmamm| madg | BE
(o] 3 +5V~+12V

ols 38 ¢
L 3 +5V

© For special cases, please consult us.

O #FFIERIF T &0,




SPECIFICATIONS
E 3

Electrical Spec. EBRILH Mechanical Spec. ##RrIHH
Resolution Starting Torque 44x10"3N-m
@ = B 100~2,500 C/T € ®» ~ L 7 (45gf-cm Max)
Supply Voltage DC +5V -5%~DC+12V +5% Moment of Inertia 1.5 x10-%kg-m?
C g 3 E DC+5V £5% 18 <3 BE (15g-cm? Max)
Consumption Current Maximum Rotating Speed 83.3s"1
H B % # 100mA Max B X H & % K (5,000rpm) =
Radial 21.6N -
Maximum Allowable Output Voltage Allowable Shaft Load EEHME (2.2kgf Max) =
Open Collector RAREHNEE 40V Hi S 2] e 2 Axial 10.8N E
e H F-7>abLs 2 Maximum Allowable Sink Current #J5 A (1.1kgf Max) [TT]
= 3 =k 30mA 10~ 0, I
2 bl BAHIRARR m Operating Temp. Range O.CH 10~+70°C (&)
- N=)
A 7 Boff B E & B o 0~+75°C =
3 Source Current Storage Temp. Range
% | Line Driver v —ZER 20mA Max 5 B B ~20~+85°C
74 FF AN Sink Current Protective Construction P = 50
2> ER 20mA Max E &
Vibration 4&(3m/)s2
- R ) 5G
I\Iiaxm;cumlgesgzns%ﬁe?;eng 200KkHz Shook 290m/<2
B & y & 5= (50G)
Rise time, Fall time (Line Driver) Mass
T EY . XTTY B 200nsec (51> K51/%) 0-15kg Max
L.
HABREE (5]) HALIAEZE
® Open Collector Qutput #—7">aL 7 42HAH T T T
a , b, ,c  d a.b.c.d=zt§ )
Shield Cable | Transistor
Y= RT=J) Achoutput [ 1 | [ ¢ OPEN
/ Power Supply DC+5V:R. =220Q AFEHA _,_ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, CLOSE
5 DC+12V:R. =4700
B8 i
/ \ Output signal \ine/ \ R J_ 5 cg(;;;;)uﬁt
_|< HAESE (L]
. \/ GND- \ !* =" ] e e-Tij
¢ - L:Load Z ch Output |
Encoder * Transfer distance 50m Max L: &7 28 cow
HARXIEBESOMEL T (Ic=20mA) —— Viowed from Shaft End
. . — .= . WL WRT
® Line Driver Output 54 > K54 /\HA Note) For open collector output, above voltage wave form shall be
obtained by loading a RL shown in the left figure.
26C31 26032 #) A—F2ALY SHADBES. ERREBRT 3 L&Y EROBE
WRACHEYET,
Encoder || [semummtnsr || 7 R TS

*Transfer distance 1km Max
Twisted Pair Shield Cable.
YA RXMRT =V Rr—TI

*Note that transfer distance depends much on ambient condition.
MRNMEREME. FARRICLVARE(EDYETOTITERSC LS,

ATTACHING WAY (EXAMPLE)
Hy1¢ﬁ5£ (ﬁ]) Note that attaching alignment can be changed by th

Dimension mm sFE mm B IZX7S51 A2 NIERTBH Yy FU L IZHICE

Lead color Open Collector Output Line driver Output

U —Nig& A—F ALV 4HAh A 2 A PAY: -
RED b 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 b B ch Output B ch Output
BROWN = —_— Z ch Output
ORANGE & — Z ch Output

e couplings when coupled to the driving shaft.

STEDL>TEETOTERL TS,

Driving Shaft

- SR EhH
Driving Shaft

B &b

=1

0.05TIR

Plus pan-head screw
+FEARGLEANL M3

Encoder
Ira—-4

Zamugaue, 2



INCREMENTAL
LI URA B

APPLICATION
A&

®Measuring Instruments

— kTl

INCREMENTAL

FEATURES

R

e®\Wide ranging resolution

VI 7 ) fifRE

®A |ot of options
HELAX T gV

TS5100

OI S 66Series

5001

Unless otherwise specified tolerance is +0.5mm

18408 54
4-MaRE7 s
4 - M4 Depth 7
]
o
8 & P
g et 7
<
=
L =500Min _— Q

IBESAZE £0.5mm

Dimension mm Fi& mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR I3 R THHEE C 28 LY,

OIS 66 -
Optical Size ?;S%I;ti%ré Ci M;gelilgo.
Incremental ¢ 66mm 100 TS5100
Shaft 200 TS5101
Encoder 300 TS5102
360 TS5103
500 TS5104
600 TS5105
900 TS5106
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

13 amgaus,

C/T_

Vv

1

Voltage
BRERE
5 +5V

121 +12V

Output phase

H H M
3. A, B, Zphase

Output form
HARRE
C : Open Collector
T . Voltage
L : Line Driver

STANDARD ITEM 1E#G

Description | Size | Resolution Ofgtrrr)#t %ﬂgpslg Voltage| | N-number
SR | EREE |wapme| whkg | BE N &

5 N132

C 3

12 N632

oIs 66 | ]CiT T 3 5 N102
12 N602

L 3 5 N122

© For special cases, please consult us.

O HFHHRIE TR C 230,




SPECIFICATIONS
E 3

Electrical Spec. BRAILH Mechanical Spec. #HAYHAE
Resolution Starting Torque 29x10"3N-m
Py & & 100~5,000 C/T i g;;, q [ (30gf-cm Max.)
?upply Vz;l;age - - DC+5V + 5% DC+12V 5% 1I\éoment ?rfilnertla - $ ?s%gclrzzkslar:;
Consumption Current Maximum Rotating Speed 120s-!
W % # 200mA Max B x B B 2 & (7,200rpm) =
Maximum Allowable Output Voltage Radial 21.6N =
Open Collector BAFBHABE 40V Allowable Shaft Load - 215 (2.2kgf Max) =
-7 avv 4 Maximum Allowable Sink Current = ® L] bei 2 Axial 12.7N —
u BAHARABR  30mA 5 M (1.3kgf Max) =
% Operating Temp. Range —10~4+70°C oc
L J1 | Voltage Output H=DC+2.4V Min | H=DC+10V Min B fF B E # H =)
§ , | 8 HE H 71 | L=DC+0.4VMax |L=DC+1VMax Storage Temp. Range 20~ +85°C E
a = R # B E #
Source Current Protective_ Construction - IP =50
Line Drivero _ ) SN75113 Y —ZEHR 40mA Max = # % b
2949 2K 74N Sink Current Vibration 49m/s?
&R 40mA Max & ) (5G)
Maximum Response Frequency Shock 490m/s?
BN EEEE 125kHz i 2 (50G)
Rise time, Fall time (Voltage Output) (Line Driver) Mass 0.5kg Max
I bW . T W BB | 1psec(EEHA) 200nsec (712 KF1N) =1 g )

CIRCUIT AT OUTPUT STAGE (EXAMPLE) OUTPUT PHASE SHIFT
HARE R (B) HARHEZE

T
® Open Collector Qutput #—7">aL 7 2HA T.7T
Shield Cable a b | c,.djabcd=z+g Transistor
Y=IWEr=T
: A ch Output
P Suppl DC+5V:R. = 220Q
L OW;rF Y DGL12V:R. = 4700 A 1R _ I
FiR
/ \ Output signal \ine/ \ R J_ B ch Output
— [V wnEse \ 4| T B A7 .
> GND é 3 e=Tti
] : L:Load 2
Encoder 1~>.<~Transfer distance 50m Max ‘ L& Z ch Output
KAREIEBEES0m LT (Ic=20mA) Z A | e | CCcw
= | | Viewed from Shaft End
® Voltage Output EEEHA by
Shield Cable i ) RT
S RE=TFIL Note) For open collector output, above voltage wave form shall be
/ Power Supply obtained by loading a RL shown in the left figure.
_ E) A= ALV AHADBES. ERREERTIEICLY LROERE
/ \\ Output S|gnal hne/ \l J_ HR-BYET,
L L\ e \ g ] o] CONNECTION TABLE
:Loa
Encoder ‘ % Transfer distance 2m Max ‘ LB E e i
XAmXIERE2MLLT
® Line Driver Output S4LKRS4NHS Lead color ngggzcgﬁf;z: Line driver Output
; v Shi U—Fige& s s E7) AP A QA5
Twisted Pair Shield Cable =723V 45 LVBREHD
SN75113 / TR n SN75115 RED # | DC+5V | DC+12v DC+5V
BLACK 2 GND GND
YELLOW # Z ch Output A ch Output
WHITE =] GND A ch Output
Encod ‘ ) . - mll BLUE & A ch Output B ch Output
neocer ‘ XTra'nsi?rld|stance 1km Max GREEN ® B ch Output B ch Output
MR IEBE 1 kmL T BROWN %= 2 oh Outout
*Note that transfer distance depends much on ambient condition. = — ¢ upu
RTERIBRS . BARRCLIKECEDY ETOTIREC LA, ORANGE __ # — Z ch Output

ATTACHING WAY (EXAMPLE)

Hy{q-ﬁ;ﬁ (ﬁu) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm & mm  BAIZ7SA X MIERT BNy TU L THICE>TED>TEETOTHRL TS EEL,

Driving Shaft
h EREDHH
Driving Shaft

S8 - ——& ————— e~
= & \ -
7Ei 777777 20 Max

Plus pan-head screw
+FERAFENRBL M4

Encoder
Ira-%

0.05TIR

Zamagaua, 14



INCREMENTAL
LT YRAEI

APPLICATION
A&
eRobots
oKy b
oX&Y Tables
XY7T—7

TAFEAE

INCREMENTAL

eMachine Tools

FEATURES

R

eoRigid Bearing
LB e

eDust-Proof construction

bR i

e®Available up to high-level resolution

BaREEETDOIA Vv F T

TS5000

OI S 68Series

4-05.4

5601

68+

Unless otherwise specified tolerance is + 0.5mm

Dimension mm Fi& mm

20+° 70

3.6

N.P.

050 805
012
|[+—n]
610 So0s
9.

b 66Max

BESAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR I3 R THHEE C 28 LY,

C/T_

O‘IS 68 -

|

15 amgaus,

Voltage
BREXE
5 +5V

121 +12V

Output phase

H H M
3. A, B, Zphase

Output form
HARRE
C . Open Collector
T . Voltage
L : Line Driver

STANDARD ITEM 1E#G

Optical Size ?;S%I;tic%ré Ci M;geliléo.
Incremental ¢ 68mm 100 TS5000
Shaft 200 TS5001
Encoder 300 TS5002
360 TS5003
500 TS5004
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

Description | Size | Resolution c}gtfr’#t %‘ﬁ;‘;‘g Voltage N-number
SR | EREE |wapm| whk | BE N #

5 N532

C 3

12 N632

ols 68 |[__]C/r T 3 5 N502
12 N602

L 3 5 N122

O For special cases, please consult us.

O HFHHRIE TR C 230,




SPECIFICATIONS
E 3

Electrical Spec. EBRILH Mechanical Spec. ##RrIHH
Resolution Starting Torque 9.8x10"2N-m
Py - & 100~5,000 C/T 2 E) r M s (1kgf-cm Max)
Supply Voltage V5 V5O Moment of Inertia 3.0x10-6 kg-m?
o B = 5 DC+5V+5% DC+12V+5% 18 i 8 = (30g-cm? Max)
Consumption Current Maximum Rotating Speed 120s-1
L . 200mA Max. 8 X B & % & (7,200rpm) -
- - <
Maximum Allowable Output Voltage Radial 98N =
Open Collector BAHAHABE 40V Allowable Shaft Load FREM (10kgf Max) =
—-7>raviv 4 Maximum Allowable Sink Current FOFE @ & = Axial 49N E
" BAHARAER 30mA WA m (5kgf Max) ]
% Operating Temp. Range —10~+70°C o
L 71| Voltage Output H=DC+2.4VMin | H=DC+10V Min B % B B @ H CZJ
2| B HE H 7 |L=DC+0.4VMax |L=DC+0.4V Max Storage Temp. Range 20~ 485°C =
3 R % B E ®
=& Source Current Protective Construction IP =52
Line Driver SN75113 Y —ZE#R 40mA Max 7R # - & -
4K 4N Sink Current Vibration 98m/s?
22U ER  40mA Max i ) (10G)
Maximum Response Frequency 125kH Shock 980m/s?
B X K 5 B B 8 i i = (100G)
Rise time, Fall time (Voltage Output) (Line Driver) Mass 1kg Max
I bW . T W BB | 1psec (BEEHEN) | 200nsec (712 KF1N) g g
L.
HABREE (5]) HAGHEZE
T
@ Open Collector Output 1%
. ’ g 7° 7587 a b c__d abcd=1+1 .
Shield Cable ‘ 48 Transistor
=Ry —=TI
A ch Output
P Suppl DC+5V:R. = 220Q
L e DG+12V:R. = 4700 A BN

/ \ Output %iifal \ine/ \ R J_ B ch Output ,—l ,—
1B
—« | ) HESR \[; 7 B .

L:Load
Encoder ‘XTransfer distance 50m Max‘ L: &% Z ch Output _,—\—

SSREIEBES0mMIL T (Ic=20mA) Z 1% | e | 3_CW o St En
iewed from Shaft En
® Voltage Output EEHA gk WRT
?hield SJabIe ) Note) For open collector output, above voltage wave from shall be
YoV Kr=TW obtained by loading a RL shown in the left figure.
/_Power Supp'v ) A—72aALY SHADHAS. ERRERRT ST EICEY LROBE
.4 BB ET,
/ \\ Output 5|gnal hne/ \l J_
\ ] wnese \ 4] COJ CONNECTION TABLE
- ~ L:Load
Encoder ‘ Transfer distance 2m Max ‘ L &% E ML i
HRRIEREI2mELT Lead color Open Collector Line driver Output
® Line Driver Output 54 > K51 /Nl - R8s Voltage Output S
Twisted Pair Shield Cable ' 172755 SVBERSN
P RT7—=IVR RED b D Vv DC+12v D V
SN75113 / TS SN75115 BLACK ; = Gl‘\lD = :r:g
YELLOW # Z ch Output A ch Output
WHITE =] GND A ch Output
. 3, BLUE & A ch Output B ch Output
Encoder ‘ s Transfer distance 1km Max GREEN & B ch Output B ch Output
[ o= N
MAZRIEBE T kmL T BROWN %* N Z ch Output
*¢Note that transfer distance depends much on ambient condition. B
— o RANGE =y —
HERERIER . BAERCEYAZ CEDYETOTIRET AL, ORANGE Z ch Output

ATTACHING WAY (EXAMPLE)

Hy{q-ﬁ;ﬁ (ﬁu) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm & mm  BAIZ7SAX L MNIERT BNy TU L THICE>TED>TEETOTHRL T EEL,

Driving Shaft
LIS

.

Encoder
I ad-4%

Driving Shaft
BR &

20 Max

0.05TIR !

Plus pan-head screw
TFAGLENRL M5

Zamugaue, 16



INCREMENTAL

INCREMENTAL
LI URA B

APPLICATION
A&

®|ron Steel Line

BgES 4 v

®Machine Tools

TAEAE

®Paper Produci

Bl S 4 v

ng Line

TS5080

FEATURES
"R

oUltra Rugged Type

R L

eWater-Proof (IP=57)

Bk (IP =57)

OI S 12 8Series

128

129
1

Dimension mm ~Fi& mm

Unless otherwise specified tolerance is = 0.5mm

DJ5A2854
JIS B 1301 .
Optional:Parallelkey Z\;itlzr t:g:;
MR FiTx— ole g
5x5x28 FBSH (A20C)
I, Cable gland AC25C
D] 0 is available on
request.
= =7 (Total body length
o3 shall be increased.)
2 I N | T - - Ei&£4 (AC250)
< ICHRICAIEE, 7272 L
28 SRTEIEC LY
32 D 7,
D
120 ™ 46 60 |18
140 4-910 82
167+

BESAZE +0.5mm

X DR 3 EER THIEE C £ 0%

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING

OIS 128- C/1-[[2]-12av
Optical Size ‘I;i;s%l;ti%ré C/T M;;geliléo. %‘3};‘%’;
Incremental $128mm 25 TS5080 o4 "+24V
Shaft 200 TS5081
Encoder 300 TS5082
600 TS5083 Output phase
900 TS5084 \ _EA ’B'J h*ﬂ
1,200 TS5085 - v P phase
1,500 TS5086
Output form
2,500 TS5088 T BE
5,000 TS5090 T : Voltage Output
P : Complementaly
Output
STANDARD ITEM f‘_'ﬂ:: I:ll-ll:! © For special cases, please consult us.
R © AR CHE £ 80,
Description | Size | Resolution Ofgtr’r)#t %‘ﬁtapslg Voltage| | N-number
E 8 S| PEEEE | wmamee| whm | BE N &
T 2 N10
ols 128| _1CiT 24v
i P 2 N100

17 amagaus,




SPECIFICATIONS
E 3

Electrical Spec. EBRILH Mechanical Spec. ##RrIHH
Resolution Starting Torque 0.2N'm
@ = B 25C/T ~ 5,000C/T € ®» ~ L 7 (2kgf-cm Max)
Supply Voltage . 200 Moment of Inertia 5.0x10-5 kg-m?
E B S E DC+24V = 20% 18 {3 3 (500g-cm? Max)
Consumption Current Maximum Rotating Speed 41,781
H B % # 300mA Max B X H & ® K (2,500rpm) =
Radial 392N -
\ Allowable Shaft Load FREHE (40kgf Max) =
Voltage Output H=DC +24V=20% Hi b 2] e 2 Axial 49N E
- g8 E H £ L =DC + 0.5V Max BAHA® (5kgf Max) ]
5 Operating Temp. Range 0~+50°C oc
£ 7 B # B E ® H CZ—"
§ 2 Storage Temp. Range —20~+85°C =
S " # B E ®
=& Complementary Output H=DC+24V£20% Protective Construction IP =57
AX TV A ST L=DC +1.1V Max & & " & -
Vibration 98m/s?
& B (10G)
Maximum Response Frequency 25KkHz Shock 980m/s?
B X & B B ¥ & -] (100G)
Rise time, Fall time Mass
TEN . EFYBM Swsec Max % 2 7kg Max
L.
HAERE R () HAGHEZE
® Voltage Output EBEHD T
Shield Cable _I,TI
Y= RKF=TI a_.b { c,djabcd=z+g Transistor
/ Power Supply A ch Output
. =5 AT )
/ \ Output signal \ine/ \ J_ B ch Output
. \ ) HAESH \{; T BRI cow
L:Load i
Encoder ‘-.%Transfer distance 50m Max ‘ L &% ;xid”f;r; Shaft End
HARKEERESOMELT
® Complementary Qutput > U X > 2JLHA CONNECTION TABLE
Twisted Pair Shield Cable. 1% L ﬁ
YA X IRT Y= Rr=TIL -
A:25C3733 Power Supply Functlci:
B:2SA1460 N BE PIN w B
A ‘A W G‘ND —_|_— mFES Voltage Output Complementary Output
o ST R
‘ OutE)ut signallline 3 BEMHS ATV A SNlT
B, [tihizE| 1 DC+24V DC+24V
o I ] : 2 GND GND
GND - L:and 3 GND Ach Output
Encoder ! ! L& 4 Ach Output GND
s Transfer distance 500m Max. 5 Bch Output Bch Output

* Note that transfer distance depends much on ambient condition.

HRNEXRERH ., FRARREICEYKRECEDYETOTIFEL LI, 3 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.

MHERT—TIVETERICE W AERETY .

KIRFRANDREIRZSRETERIV MM A & 4FH L HN—EBALIT>TSEE N,
i, AN—BABHCIZOV > TEERICEHEA L. RV EHHT MLy
A4kgf- cm THIFIT TS 2 &L,

ATTACHING WAY (EXAMPLE)
B HE (B)

Dimension mm ~Fi& mm

Driving Shaft
Driving Shaft e

ER B _ 777 0.15° Max

0.05TIR
N

M8 Hexagon head cap screw
RARMRIL b M8

e §'/

Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.

BFIZRTSA A2 MIERTEH Y TV TELL>TED>TEETOTERL TS,

Jamugaue, 18



INCREMENTAL

INCREMENTAL
LT YRAEI

APPLICATION FEATURES
A# B R
®AC Servo motors ®High Resolution ®Low cost
ACH—FE—4 1507 fRE {EAH%
®High Speed responsibility ®High reliability
ER IS B i fE R
®Easy to attach
HURH T 955
TS5170
OI S 8 58 eries
4-055ERZH ¥ \ 22 70Max. Dimension mm =}i% mm
PCD100 ‘ . S
‘ =2 ] [15
. | N
o N\ Tl L
110 74 z »FL
| < < [ <
5+g.05 \/ 2-M4 i 302 @ © 27.5 ‘

— Key Position ]
‘ —
97F3102E22-14P (DDK) / &

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

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR I3 R THHEE C 28 LY,

OIS 85 - C/T-[L][6]-[B]v
I I 1

Optical Size Resoluticin CIT MoSieI No. Voltage
S R OBE R EREE
Incremental ¢ 85mm 9,600 TS5179N60 5 45V
Shaft 25,000 TS5170N60
Encoder 50,000 TS5178N60 Output phase
M Hh M
H 6:AB.Z ppase
uv.w
Output form
HARE

L : Line Driver

© For special cases, please consult us.

O #AIHERIE S £ S0,

19 amgaug,



SPECIFICATIONS
E 3

Electrical Spec. EBRILH Mechanical Spec. ##RrIHH
Resolution Starting Torque 2.0x10"2N-m
2 i3 HE 9,600~50,000 C/T #z )] N )% v (200gf- cm Max)
Supply Voltage < EO Moment of Inertia 2.0x10-5 kg-m?
j =z E DC+5V+5% 18 1 Bk = (200g- cm? Max)
Consumption Current Maximum Rotating Speed 83.3s"1
M B = * 250mA Max 8 X H & % & (5,000rpm) =
Radial 19.6N |
Allowable Shaft Load &A™ (2kgf Max) =
¥ F W # B Axial 9.8N E
" 26LS31 @AM\ (1kgf Max) o
e -
£ Operating Temp. Range T o o'
€ 9| Line Driver e A B B B @ 107~+80°C S
a | 21T FI74N o mA Max Storage Temp. Range . =
s B & B E @ -20~+85°C
O g Sink Current - el -
SLUUER 20mA Max Protectlvt? Construction " IP =52
*® B # &
Vibration 49m/s?
& B (5G)
Maximum Response Frequency 1.5MHz Shock 1,960m/s?
B K W &2 B B B ’ & - (200G)
Rise time, Fall time Mass
T EY . XTY BN 200nsec = - 1kg Max
L.
HAERE R () HALIAEZE
olLi . = s S
Line Driver Qutput 1> KRS 1/ \HAH A ch Output |
Twisted Pair Shield Cable. A BT |
P SN T
26531 LAy 26832 -
B ch Output ,— ab.cd= e 8
B tHH 71 _\__,_ eoT+1
:é a ‘ b|c|d T2
2 ch Outout R R R Viewed from Shaft End
" O $iH & BT
Encoder ‘>< Transfer distance 1km Max ” Z fAH7 cCcw

F S ERIEBE kmL T ‘ e ‘
*¢Note that transfer distance depends much on ambient condition.

XRRERIER R, FRARRICLVXRECEDYETOTIERSE S,

U ch Output —| ,—l
U HHEh
,_

CONNECTION TABLE v eh ouipy L L
iR x " Vh ffmt Viewed from Shaft End
¢ utpu b}
97F3102E22-14P W 1B | | §mm;o)c%vf
PIN Function PIN Function K LS mnp.g = 30°£ 12
A A ch Output K V ch Output
B A ch Output L V ch Output
C B ch Output M W ch Output {l\ BT IDFx—Ehi & DIE +15°
D B ch Output T W ch Output 5305
F Z ch Output S DC+5V
G Z ch Output R GND
H U ch Output — —
J U ch Output N Case GND
ATTACI:"NG WAY (EXAMPLE) eAlign the center of key groove with motor Zero point.
BT hE (%) :
Dimension mm ~f3% mm 0T -4 NX—ERLEE—FINEREAHETLEEL,

Plus pan-head screw
+FARMENNLL M5

\Bv 7 TRAFRAR

Zemugawa, 20



INCREMENTAL

INCREMENTAL
LT YRAEI

APPLICATION FEATURES

A# B/ R

®Measuring Equipment oUltra-High Resolution oLow Cost
Al 5 7 fRE (KA

®Machine Tools ®Transmittable for Long Distance
TAERE ik RPEHEEH 2% A W] BE

®Robots ®Rigid model fully responding to industrial use
=N TS TS0 RIS T BE Z i BREE AR AL I

TS5410

OI S 9 OS eries

Unless otherwise specified tolerance is £ 0.5mm

EBESAZE £0.5mm

3-M4 RE8 37'67 35z 100Max Dimension mm & mm
3-M4 Depth 8 !
< -
o
25 ‘ =
© R |
- >
E=3
Connector
MS3102A20 - 29P (1H4)
\MssmeBzo -298 (# 7> 3>)
Unless otherwise specified tolerance is = 0.5mm HEESAZE £0.5mm
I/F UNIT 50 ’\Cﬂ?qn;ie?g'r:m 120 Dimension mm }i% mm
MRP - F102 o
MR -R 80
(A D ‘ Connector
Input & - MRP - 20M01
T == ‘ 2 MRP - M102
8 ‘ % MR-R
T (Hi F2180)
‘ = Output
R =
8- ‘ B
F o | S
2-M2 4-045

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DRI REER THEHEE S 128 LY

°|V

OIS 90 - C/1-
Optical Size ?}es"g'g‘:“"ﬁ% CIT M;ge'i"éQ
Incremental # 90mm 90,000 (9,000) | | Ts5410NT | 3¢
Shaft 360,000 (9,000) TS5410N3
Encoder 100,000 (10,000) | | TS5420N1 |3
400,000 (10,000) TS5420N2
120,000 (12,000) TS5430N1 |
480,000 (12,000) TS5430N2

21 amagaus,

The parenthesis shows the resolution for disk.
() AWRT 1 2R3 ERE
KENIWVF 1=y FRETY,

Output form
HARRE

. Line Driver

L

Voltage
BIREE
5. +5V

Output phase
H o #H
3. A B, Zphase

O For special cases, please consult us.
O RIS TR 230,




SPECIFICATIONS
E 3

Electrical Spec. EBRILH Mechanical Spec. ##RrIHH
Resolution 90,000C/T, 100,000C/T, 120,000C/T Starting Torque 9.8x10"2N-m
52 ) HE 360,000C/T, 400,000C/T, 480,000C/T g B k )2 7 (1kgf-cm Max)
Supply Voltage Moment of Inertia 3.0x10-5 kg-m?
5 B &8 E DC+5V=5% N T (300g: cm? Max)
Consumption Current Maximum Rotating Speed 83.3s"1
W = = * 500mA B8 X H & E & (5,000rpm) =
Radial 98N -
Allowable Shaft Load FREHE (10kgf Max) =
¥ 7 ®w ® B Axial 49N E
o 26LS31 WA m (5kgf Max) ]
E 71| Line Driver \Source _Current %pera{t’;ng T}n;mp.r?:angieﬁ -10~+75°C 5
i y | 714 FF 4N /- ARR 20mA Max Storage Temp. Range o Z
s v . B # B E ® 207 +85°C
O g Sink Current
= LB R 20mA Max Protectivt? Construction P =52
*® & % &
Vibration 98m/s?
# L) (10G)
Maximum Response Frequency Shock 980m/s?
ENENEE S00kHz w = (100G)
T 200nsec Max s ] 3kg Max
CIRCUIT AT OUTPUT STAGE (EXAMPLE) OUTPUT PHASE SHIFT

HAEEIE (6) H A ZE

> . Y c H i c H Y c
® Line Driver Output 4 > K4 /\HAH 90,000 %/r, 100,000 %/r, 120,000 %/r

A ch Output
Twisted Pair Shield Cable A 187 L [ 1 | [ 1
26LS31 /‘y»rx RRTS—=IVRr—=Tb
LS31 26L832 B ch Output
5 a cow 1 LI LT L
( ‘1<__ Z ch Output _,—\__,—\_
Z 1aHh CW -~ | cow Viewed from Shaft End
Transfer ” gL R T
Encoder | * Transfer distance I/F Unit distance ® 360,000 /1, 400,000 /7, 480,000 C/1
100m Max 100m Max
S ERIER100mEl T P A CAh %uép;; [ I N N
*¢Note that transfer distance depends much on ambient condition. B ch Output |_| |_|
HFTERIER . BAESCLAECEDY ETOTIRBC AL, B 17
Z ch Output I I
Z HEHA CW ~ | . ccw Viewed from Shaft End
CONNECTION TABLE 8l & Y R T
E L i%
Encoder I/F Unit (Input) I/F Unit (Output)
I>a—-4 VF 1=y b (AHH) VF1=y bk (HAHM)
MS3102A20-29P MRP-20F01 MRP-20MO01
PIN Function PIN Function PIN Function
A A ch Output 1 A ch Output 1 A ch Output
B A ch Output 2 A ch Output 2 A ch Output
C B ch Output 3 B ch Output 3 B ch Output
D B ch Output 4 B ch Output 4 B ch Output
F Z ch Output 5 Z ch Output 5 Z ch Output
G Z ch Output 6 Z ch Output 6 Z ch Output
H DC+15V 7 DC+15V 7 DC+15V
P DC+5V 8 DC+5V 8 DC+5V
K, L GND 9,10 GND 9,10 GND
E Case GND 11 Case GND 11 Case GND
@®The I/F Unit for products marked with 3 and illustrated on the left page shall not be attached.
ATTACHING WAY (EXAM PLE) OLEN— U XEIBIRICIIVF 2=y FIFTELTHY ER A,

m{#ﬁ}ﬁ (@J) Note that attaching alignment can be changed by the couplings when coupled to the drive shaft.
Dimension mm sFE mm B IZX7ZIMX> FAERTED Yy TV THILE>TED>TEETOTEREL T LR,

BREf# Driving Shaft
Driving Shaft

-EIZ§}§§HI e {é—s, 72) ’’’’’ 777?77770GM7&1X7
757 ’’’’’’ 20 Max Encoder
0 Ma

o
E -~ I a-4
o

Plus pan-head screw ] -
+FEARMLEANBL M4 N

/

Zomugawa, 7?2



INCREMENTAL

INCREMENTAL
LI URA B

APPLICATION FEATURES
A& "R

®Brushless DC Servo motor control ®Easy to attach

AC.DC < — & il O (1 BE S
eUltra Small Size
N
TS5200N300

OI H 3 5Series

Dimension mm ~fi& mm
R14.5+0.5
(Eymau?&;%n UW) —
PCD 291 i o
\ Recommended screw hole -
_ 2 on installation side .
Hexagon ﬁ" HH "ﬂ PCD29™ { ] *73 ﬁ
socket set screw k Y ] —
A ‘
2-M2 < K L) 2 |
RNARfFEHRL — Z A
M2x2 (< IEH#%) [T —
90°
315
02 [
Encoder mounting surface 77L J:
I a-FRMH@E \ B
P ~—
2 — S~ T -
—|._cos o3 23.5 Max 1 o
RIS | A CEI : z
I e i = SN E— N -
TR ST IRIESYY I L RARMAL  M25
10.5 s T FhELFER
237 S Lo Recommended screw:
: Q Hexagon socket head cap screw.M2.5 ~.__L=500Min
) Recommended A Plain and Spring washer is used.
Shaft Details Dimensions on shaft
oLtk E— 28R E
Unless otherwise specified tolerance is + 0.5mm HEENAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 128 L,

O‘IH35— - -P[_|-[L][6]-[B]V

. . Resolution Model No. TsOOOONOOO Pole Volt
Optical Size o SO oltage
P fEEECT| | B KX 448 |6t | 8iE B B BREE
Incremental #35mm 500 TS5204 4 488 5:+5V
Hollow Shaft 1,000 TS5207 6: 618
Encoder 1,024 TS5208 88 Output phase
2,000 TS5212 |N300|N310|N330 H:" A H
6:A,B,Z#
2,048 TS5213 U,V, W48
2,500 TS5214 —
3,000 TS5231 Output form

HARRE

L : Line Driver

O For special requirements, please consult us.
© Covered Type is also available.
O HRIEHRIE THRC SN,

23 Jamagaug, O DN~ HHEBLET,



SPECIFICATIONS
E 3

Electrical Spec. EBRILH Mechanical Spec. ##RrIHH
Resolution Starting Torque 59x10"3N-m
2 i3 HE 500~3,000 C/T #z )] N )% v (60gf - cm Max)
Supply Voltage B Moment of Inertia 1.0x10-6 kg-m?
2 # ® K DO+5V=5% m o o E (10g- cm? Max)
Consumption Current Maximum Rotating Speed 100s-"
M B = * 200mA Max 8 X H & % & (6,000rpm) -
— <
Radial -
. ST TIVAR 0.05mm TIR Max
Mounting Tolerance Axial =
ADEBEERE XL | RZRANFE 0.2mm Max L
a3 Shaft Runout E
" 26C31 BftEEEMOEA  0.1° Max ]
€ 0 ;
£ perating Temp. Range ()L REO o
§ | Line Driver \Sjoir;e%q;rrent SomA B O B2 E & 20~+85°C cé’
2| 74K A4N o mA Max Storage Temp. Range o =
= 7 7 = | B & -25~+85°C
O g Sink Current -
o SUOBR 20mA Max Protective Construction IP = 40 Electronic Circuits Disclosed
= & % & - (BFEEEH)
Vibration 49m/s?
& B (5G) (WEHG)
Maximum Response Frequency Shock 490m/s?
BN EEEE 200kHz Max i 2 (50G)
Rise time, Fall time Mass
I EY . XTYEME 100nsec. Max = = 0.2kg Max
L.
HABREE (5]) HALIAEZE
® Line Driver OQutput 1 > KZ 4/ \HH T
T, T T
a. b c¢c.d a.b.c.d=z + g e=T+ 3
Twisted Pair Shield Cable ‘

\
VA XMMTI=ILR
26C31 184 / =70 | 26LS32 Ach Output _I |_—| g : From Uch (rise point)

A 1RHT) to Zch center
_EZ Bch Output I_l I_ i+1°
B A7 0 Z#Rsb £ UAR (B V)
o ml e b
Encoder ‘%Transfer distance 1Tkm Max Zch Output I |
! XAREIERE TkmL T Z 1N e
' "
*Note that transfer distance depends much on ambient condition.
MRNEXRERM T FARRICLVRE(EDYETOTITERSC LS, ‘ ¢}
Uch Output _,_|_,_
U Hth
Vch Output Pole
ATTACHING WAY (EXAMPLE) veen LT o || amaea |«
N 4 30+1.5° | 180°
Hy1tj-jj/£ (15']) Wch Output __| 1 [ . "
Dimension mm ~Fi% mm W BB ki llmin pla 6 20157 | 120
! I 8 15+1.5° | 90°
2-M2x3
Hexagon socket set screw (Cup point) Sgwed from Mounting side
[RERAEDBU (< @a%) M2xs @) BUmEn R
;“ E L %
---------- Lead color Line driver Output
T : T U—Fig& A A PAY: -]
Driving Shaft _j """"" RED B DC+SV
BB EhEh BLACK = GND
g_] BLUE & AchOutput -
BLUE/BLACK &/ Achoutput -
M2.5 Hexagon head socket cap screw GREEN B ch Output
ARARFAN M5 GREEN,/BLACK ﬁ/z B ch Output ]
R—RA L FH LK ~ ch =ulpu
AEEZ N E . ORI YELLOW 3 Zch Output
. MILTHEALT LA, YELLOW,/BLACK % /& ZchOutput -
Please_ process and use the BROWN %® U ch Output —
ball point wrench or hex — o
wrench as shown in figure. BROWN,/BLACK %*/8 U ch Output
R GRAY X Vch Output o
© GRAY,/BLACK  IR/B& VchOutput -
Hexagon wrench
" xmERF WHITE =] ﬂch Output Bl
WHITE/BLACK B2 W ch Output -

Zamugaua, 24



INCREMENTAL

INCREMENTAL
LI URA B

APPLICATION FEATURES
A& R
®Brushless DC Servo motor control ®Easy to attach

AC.DC & — 4 fil O ) &S

TS5200N500
OI H 488 eries
Dimension mm ~fi& mm
L =500 Min
|¢ 5

Unless otherwise specified tolerance is £ 0.5mm

648

35

[
-0.008

~0.005 ,,
-0.014

(b 8gs~ he

/
Recommended Dimensions on shaft

T — @R &

EBESAZE £0.5mm

Mounting plate details

WAt i tatiE

0.015
987

015

25

Shaft Details
otk

2-M3

T RARMRLED

Bl 2AME

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 128 L,

-P

9|V

O‘IH 48 -

L

25 Zamygaug,

Incremental ¢ 48mm 1,000 TS5207
Hollow Shaft 1,024 TS5208
Encoder 2,000 TS5212
2,048 TS5213

2,500 TS5214 N500| N510 | N530
3,000 TS5231
5,000 TS5217
6,000 TS5233

Pole Voltage
4 4F8 5. 45V
6 : 6%

8: 8t Output phase
H h M

6:A,B,Z #

U, v, W #

Output form
HARRE

L : Line Driver

O For special requirements, please consult us.

O HFIERIF T 2L,




SPECIFICATIONS
E 3

Electrical Spec. EBRILH Mechanical Spec. ##RrIHH
Resolution Starting Torque 9.8x10"3N-m
2 i3 HE 1,000~6,000 C/T #z )] N )% v (100gf- cm Max)
Supply Voltage V5O Moment of Inertia 6.5x10 -6 kg-m?
2 # ® K DC+5V=5% m o o E (659 -cm? Max)
Consumption Current Maximum Rotating Speed 100s-1
M = = * 200mA Max B8 X H & ® & (6,000rpm) =
Radial
_ S nEm 0.05mm TIR Max =
Mounting Tolerance Axial 0.2mm Max =
ArMEsumx L | doarm 0 <
H 26LS31 *Eg B{4E & snEh 0.1° Max ]
£ 0 i
£ perating Temp. Range ()L REO o
§ | Line Driver \Sjoir;e%?;rrent SomA M B % B8 E & 20~+85°C cé’
2| 74K AN o mA Max Storage Temp. Range o =
5 i ﬁ # N=| g ﬁ -25~+85°C
O g Sink Current -
= LB R 20mA Max Protective Construction
7 % 5 & IP =40
Vibration 49m/s? (5G)
& B (HBF2G)
Maximum Response Frequency Shock 980m/s?
NN EE 200kHz Max w » (100G)
Rise time, Fall time Mass
T EW . % F VOB 200nsec Max = g 0.3kg Max
L.
HABRER (5) H AR
® Line Driver OQutput 1 > KZ 4/ \HH T
bod= L 41 e=T+l
a b, c, d a..c._4_8 e=1x3
I

Twisted Pair Shield Cable.

JAZ T I—IL R
26LS31 1Y / - | 26LS32 #HY A ch Output _l I__l g : :From Uch (rise point)
A fHED to Zch center

B ch Qutput SR

1 | Dy 1 [ ] [ o sesneum @
M

Encoder ‘>:<Transfer distance 1km Max e Z ch Output I o |

| AT E 1kmbL Z HBHEAH . | CCW
FRETERTkmELT ‘ Viewed from Mounting side
MAELWRT

*¢Note that transfer distance depends much on ambient condition.

XRTRERIERE R, FRRRICLVKRECEDYETOTIERSCE S,

g

el

U ch Output I I I_

U BHA
Pole
V ch Outp%t | T LA | @% | kimnpg| r
1

ATTACHING WAY (EXAMPLE) v fR

. 4 30x1° | 180°
miF7E (B) Wehoutput I | | 6 20£1° | 120°
Dimension mm & mm w EH A ki llml.niplq o o
- - 8 151 90
2-M3x3
~T Hexagon socket set screw (Cup point)
/ﬁﬁ?ﬂqﬂtwnb‘ (< IZH5) M3x3 (24)
ot 1l VA I CONNECTION TABLE
{FA E L i%
—— [ Lead color Line driver Output
% ——————— —or——— —t- V- F8E 512 RT1 1R
Drving Shatt [ 17| RED % DC+SV. 7
EREHEA BLACK = GND
- { _] ------------------ BLUE & Ach Output
BLUE/BLACK &/ AchOutput -
M3 Hexagon head socket cap screw GREEN & B ch Output
AAREHEIL ~ M3 GREEN,/BLACK /2 B ch Output -
YELLOW = Zch Output o
L] YELLOW,/BLACK #&/8 ZchOutput -
BROWN * U ch Output o
BROWN,/BLACK %/ B UchOutput -
GRAY I3 Vch Output o
GRAY,/BLACK  IR/B& VchOutput -
WHITE B W ch Output
WHITE/BLACK E/2 W ch Output -

Zemugawa, 26



INCREMENTAL
LT YRAEI

APPLICATION FEATURES

A& R
E' ®AC Servo motor ®High speed responsibility ®Low cost
E ACH—KE—-4 ER IS B {EAH%
w ®Low temperature drift ®High reliability
= WEFY 7 2D a0 e
g ®\With coupling and adaptor for attachment
e Hy TN T BT & T A&

TS5146

OI S 8 OSeries

Fittings
rubber cap
(4pieces)

dJLuteft (4 ERE)
Unless otherwise specified tolerance is = 0.5mm HEESAZE £0.5mm

90

Dimension mm Fi& mm

Connector
MS3102A20-29P (1H4)
MS3106B20-295 (F#7¥3>) 2 92
7
" 14
7.3%" [
‘ | 19.5 15>+
T L\ N.P.
: ~ y
T [aV] »,—:—,a p—
/ 12,50 10 ‘T
o by 2 |5
s o @~
o | = o LNV e g
L et B I I N W
3 NI B | “l e Detail shaft
1R e~

45° /

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR I3 R THHEE C 28 LY,

OIS 80- 5000 |C/T-[LI[6]-[B]V
I

! 1

27 Zamygaug,

Optical Size Resoluti(ir; CIT MOfieI No. Voltage
2 B OB ¥ R TEEE
Incremental 4 80mm 5,000 TS5146 5 +5V
Shaft
Encoder Output phase
Hoh #H
61 AB.Z ppaee
u.v.w
Output form
HARE

L : Line Driver

© For special cases, please consult us.

O #AIHERIE S £ S0,




SPECIFICATIONS
E 3

Electrical Spec. EBRILH Mechanical Spec. ##RrIHH
Resolution Starting Torque 2.0x10"2N-m
2 i3 HE 5,000 C/T #E g N )7 v (200gf - cm Max)
Supply Voltage VB Moment of Inertia 1.0x10-5 kg - m?
€8 ® ® K DC+8V=5% B o & = (100g - cm? Max)
Consumption Current Maximum Rotating Speed 83.3s"1
L . 300mA Max 8 X B B B & (5,000rpm) =
Radial 19.6N -
Allowable Shaft Load FEAA (2kgf Max) 2
¥ OB o®m o ®m = Axial 9.8N E
" 26LS31 AR (1kgf Max) ]
I -
£ Operating Temp. Range 4o s T7E oc
L-'? 71| Line Driver \Sjoir;e%?;rrent SOmA Max B O£ B E & & 10~+75°C cé’
2 A 294K 14N o Storage Temp. Range o _—
g B = B -20~+85°C
O u Sink Current el
- LB R 20mA Max Protective Construction P =52
= B % & B
Vibration 98m/s?
& B (10G)
Maximum Response Frequency 250KkHz Shock 980m/s?
B X & B B ¥ & ® (100G)
Rise time, Fall time Mass
TEY. XITFYUBM 200nsec L 8 0.8kg Max
L.
HAERE R () HALIAEZE
. . = o s ¢ A ch Output
® Line Driver OQutput 1 > KZ 4/ \HH A B | . I L 360 6e0
Twisted Pair Shield Cable. T 5000 1 .
VA ZXMTI=ILR bed=-+=~ e=T+~
26L.S31 484 -7 | 26832 A B ch Output I—_l |_ abed=z%g °='73
B HHHA
{ a 1 ble 1 d Viewed from Shaft End
Z ch Output

gim L R T
. 7, Z HBHAH L — Cccw
Encoder ‘ xTransfer distance 1km Max e
P kIR kmEL T
*Note that transfer distance depends much on ambient condition. U ch Output I_I I_I
HRNEXRER L, FARBICKVKRE(EDYETOTIERCEZ Y, U A
V ch Output —1
CONNECTION TABLE V 4B 1
Viewed from Shaft End
E ihJL i% W ch Output
wHEss | 1 | 1 [ L WRT
CCwW
MS3102A20-20P LML LP.LO b ) monp.q = 30°+ 1450

Pin Function Pin Function r : )

A A ch Output K V ch Output = Flange marking A 75 > YA ~—7

— — -—— 1 5°Allowance of rise-up point for Z phase and confirming

B A ch Output L V ch Output /r point between the key grove center on the coupling and
(o] B ch Output M W ch Output “A” mark on the flange.

D B ch Output T W ch Output 5% By TV TDX—FBEROETILIAT—IDEBRREZHED

oA S b sE2 400

F Z ch Output s DC+5V LBEFYREDERE +2

G Z ch Output R GND 1B = 418

H U ch Output — — Pole = 4 Pole

J U ch Output N Case GND

ATTACHING WAY (EXAMPLE)
B HE (B)

Dimension mm & mm

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

T IA—4NX—EBHLEE—FIDNBTREEHE T I,

Plus pan-head screw
— TFAM LML M5

| g

® [

% Y Hole for coupling attachment in 4 places
(with rubber bush for dust proof) (IIID
Hy TV TS RAEFT BRI LTy & afd)

Zemugawa, 8



INCREMENTAL

INCREMENTAL
LI URA B

APPLICATION FEATURES
A& B/ R
®Machine Tools ®Strong resistance against vibrations
T AR IHREPE B, SR .
®High speed response
IS E

oQutput of pulses 4 times of spur teeth
(Gear Module=0.4)

4 f5MIEs AN L TR DR D 4 150790 2 & H

TS5270 (HHEY 2 — L =04)

MiB0.4

Dimension mm ~fi& mm
Max. inalignment between sensor and wheel center
L = 3500 Min 2-95.3 | Y EEED L 2T NEFEEL0.3
\ E _‘f i Y
~| 8 2 b i
+= > I S <D 5
o [ i AR g
& ; =T T ] T O/\ 38
282 \ . 3
= {'BH' ,LQ 5001 | N Q 'g w0
Q| ¥ i > 85
- | S
2 :ﬁ Spur wheel ! Sk
%:p (Spur wheel is not included.) 2#&5
2 WS ! o,
< (RERHTELTVWELA) %1: Spur wheel for
2 i
w 8N V4 -0.04 Z-phase signal
] [ i P Vi ZiBFEE
| ge
= 18
o \
iy
1 3 Eﬁ
i -
—=— 5 g
® )7 ==
i A ::&
: iy - < =i ||
' ] i J
; 40 Max
A
o5 Al
L|o002]|A
F— &4 > O—BBHESE A 0 12207 L] A
Recommendable pilot diameter for motor ¢ 1220
Unless otherwise specified tolerance is = 0.5mm HEESAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HEX DRI ¥EER THRMEE S £ & LY

MIB 0.4- C/T-[L1[3]-[5]v
]
. Resolution Model No. ‘ Voltage
Magnetic C/T % a8 20200 0
| tal N B Output phase BREE
nerementa 1,024 TS5270N15 WA 48 5:+5V
Built-in %No. of teeth=256 3. A, B, Zphase
Encoder XEH256DIHE
Output form
Module of Spur wheel HAHEE
12K a—b L : Line Driver
i';tﬁ(;i:)% Za— O For special cases, please consult us.

O BRI THEmC LS W,

29 amygaug,



SPECIFICATIONS
E 3

Electrical Spec. EBRILH Mechanical Spec. ##RrIHH
Resolution (No. of teeth=256) Air gap between Sensor & wheel
% % g | 1o2cm (3256052 T EEEAROF ¢ v T 01520.01mm
Supply Voltage 5% Radial Inalignment btwn Sensor & wheel .
B i % 3 DC+5Vigs, Y EEES VT NAER L *0.3mm
Consumption Current Axial Inalignment btwn Sensor & wheel .
M B B % 300mA Y EWERS R MEMERL *0.5mm -
Operating Temp. Range _10~+80°C |
" 26LS31 B O B B #® E
E Storage Temp. Range o
@ 7| Line Driver \Sjoil’;e%(?;rrent SomA Max ] =& B E @ -20~+100°C E
a | 21T K740 o Protective Construction oc
g ® = . . - IP =50 o
O g Sink Current ki = 2
= 3,8 = > i i Full Amplit —
v IRk 20mA Max \;E_'brat"’" 5 Moy U9 4 Smm 0.5Hr (5~500Hz)
Maximum Response Frequency 200kH Shock 294m/s? (30G) 3 axes 6directions. 10 times each
B X B 5 A B ¥ i & B | fimsec 38 6% £108
Rise time, Fall time Mass
TEN. ZFYBM u ] 0.5kg Max
.
HABREE (5]) HALI A=
— .= . T
® Line Driver OQutput 54 > KZ 14/ \HAh T.T T
a|bjc|d a'b'c'd=Zi§ e=—i§
Twisted Pair Shield Cable. !
slg JARINT VR sls A ch Output N
26LS31 18 / =70 | 26832 1Y AR _,__\__, et
B ch Output ‘ﬂ;#f*
5 0> iy L L
* cw
Encoder ‘>< Transfer distance 1km Max 7 Zch ?UE% I E—
R km LT z# T
CW
>I<Noie that transfer distance depends much on ambient c‘ondition.. CW rotation viewed from magnetic sensor side
HRRRERIERE . EARBICEVXE(EDNETOTIEECLEL, E&Es A EE T W & ) B RSt RE SRR
a1
% ft & HEEmELE
Lead color Function ® Spur wheel of A-Beh Signals A48, BAARsEEHE
U—Fige [ - INﬁo.of Te%}lh 256
RED i DC+5V Module 0.4
BLACK = GND 22—l ’
BLUE 5 A ch Output Ees%”eé‘“g'e 20°
= =
BLUE,/BLACK &5/ 32 A ch Output ?Eccuracy}s JGMA3~4ik
GREEN o3 B ch Output L) =
GREEN/BLACK #&/2 B ch Output ,TE:°th Thgk”ess 8mm
YELLOW = Z ch Output Outer Dia.runout against Inner dia. 0.02TIR Max
YELLOW,BLACK &/2 Z ch Output WIS Do RD .
Shield =LK Case GND ® Spur wheel of Zch Signals ~ Z HHFRAsEE
No.of Teeth 1
i3] o
SPUR WHEEL (Separate Sale) Moduie ”
R == P o= -
sEE (B5E) i)l
Pressure Angle 20°
E 5 A
Model No. No.of Teeth Outer Dia. Inner Dia. Tooth Thickness
37 w B WEANE WERE E 4mm
MU1528N45 256 0103.220.02 45+ ® Placement of Zch wheel vs Ach Bch wheel
MU1528N50 256 ©103.2+0.02 0 50+ ZHwEL A, BHEEEOKERBFR
Index for Z ch
ZHBEA Ty I
l”’ \‘\ >
4mm v 5
e i :

Zemugawa, 30



ABSOLUTE

TII)a—hk

APPLICATION FEATURES
A# B/ R
®Measuring Equipment eSmall and Light weight
Al /N 5
®Machine Tools ®Rigid Bearing
T AR L B (4
®Robots oL ow Cost
gk b (KA
TS5610

OA S 5 OSeries

401

ABSOLUTE

3-M3 &&6
3-M3 Depth 6

Unless otherwise specified tolerance is + 0.5mm

60

I'—o—
Bcﬂ

h 4502
L 632 Sos

LJ

$50

J.

Dimension mm Fi& mm

% ~._L=500Min

BESAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR I3 R THHEE C 28 LY,

8

bit

CllG]-I5]V

O;f\S 50 —

Optical
Absolute
Shaft

Encoder

Size
¢ 50mm

Resolution bit Model No.
2 @ OB 2 X
8 TS5610

31 amygaug,

Voltage

51 +5V

Output phase
H Hh M
G : Gray

g1

Output form
HARRE

C . Open Collector




SPECIFICATIONS
E 3

Electrical Spec. BRAILH Mechanical Spec. #HAYHAE
Resolution 8 bit Starting Torque 9.8x10-2"N-m
e % Bk ' g ® 0 L7 (1kgf- cm Max)
Output Phase . e Moment of Inertia 3.0x10-% kg - m?
W # 18 Gray Code JLA4a—F 18 e - = (30g - cm? Max)
Supply Voltage 5O Maximum Rotating Speed 50s-1
28 ® ® E DC+8V=5% B X B & % K (3,000rpm)
Consumption Current Radial 98N
b - B D 120mA Max Allowable Shaft Load - 215 (10kgf Max)
O W O ®w B Axial 49N
BAHA® (5kgf Max)
H TD62503F Operating Tgmp. Range —10~+70°C
g # Maximum Allowable Output Voltage B £ B E ® B
= Open Collector BASSHAERE 24V Storage Temp. Range o0 o
S| A-7ravss R _ R # B K 20~+85°C
8 ] Maximum Allowable Sink Current Protective Construction P = 50
RE BARHARAER 80mA ® % ® & =
Vibration 49m/s?
& B (5G) w
Maximum Response Frequency Shock 490m/s? =
I ENEREE 10KHz L = (50G) =
Rise time, Fall time Mass (@)
T Y. LFYEM 7 H ] 0.5kg Max @
CIRCUIT AT OUTPUT STAGE (EXAMPLE) OUTPUT PHASE SHIFT =
L.
HABERE (B) HAGHEZE
® Open Collector Qutput #—7">aL 7 2HA ® Gray Code J L4 a—FK
—CCW Viewed from Shaft End
Shield Cable. #im LR T
et 2k B Bl DC+5V:RL=220Q
,/ Power Supply DC+12V:RL=470Q o
TR e
/ \ Output signal Iine./ \ J_
— | ] wnmse | 4y z
- GND ~ L : Load 22
Encoder ‘>< Transfer distance 50m Max ‘ L& —\—,—\_

B fZ 3¢ BEBE50m L T (Ic=20mA) !

o I e
%Note that transfer distance depends much on ambient condition. , I—,_
NRRGRIEHIE . FRARBICLVRZ(EDYETOTITEERCES L, 2 L L LT LT

o[1]2]3]4]5]6]7]8]o]t0l11[12]t3]14]15]16]17]18]19]20]21]22

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

XERIBIAREL, ERVOBERFERLAEERTT,

CONNECTION TABLE
E L i%

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

(HAESIE. HAESRICTEAEE CHRECEEL,)

Lead color Function Lead color Function Lead color Function
U— NigeE - - UESEN 3] [ - U—Nige& - -
BROWN B 1 ST Digit (MSB) 27 || GREEN & 5 TH Digit 23 || BLACK = GND
RED pi 2 ND Digit 26 || BLUE 5 6 TH Digit 22 || WHITE =] DC+5V
ORANGE B 3 RD Digit 25 || VIOLET ES 7 TH Digit 2! — -
YELLOW i 4 TH Digit 24 || GRAY X 8 TH Digit (LSB) 2° — —
Hy‘hrﬁ;ﬁ (@J) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm sFiE mm B IZT7S4AL MIFERTBH Y TU L TEILE>TED>TEETOTEREL T L&,
Driving Shaft
EREhEH
Driving Shaft 7
i - N -
77l 7 = - 0.15deg Max
0
D ) S T Encoder
= 20 Max Ioa—4
S =

Plus pan-head screw
TFARENML M3

Jamugaue, 372



ABSOLUTE

ABSOLUTE

I IYa—hk

APPLICATION

FEATURES

A& B R
®Measuring Equipment ®Rigid type

EIRLL: £ BRERILIE
®Machine Tools ®Low Cost

TAERE M (KA
®Robots

(=N

TS5620

OA S 688eries

Dimension mm ~Fi%& mm

1 93Max
7.6
5801 EY 25 4+
9 3-M3 F&7 = 15 6.4
3-M3 Depth 7 > [
/—é@\ I_I
4 g
=
s 2 3
S| o © | = | L
3 gl = 3 k
=2 = <=H g
=
x
3 A B
Connector E
SRCN2A25-24P ™~
“_SRCN6A25-24S (# 73 3 >) -
Unless otherwise specified tolerance is = 0.5mm BENAZE £0.5mm
ODESIGNATE THE NAME OF FUNCTION WHEN ORDERING
VR b 3K | =g | A
EEX DR I3 REER TEHEE 28 LY,
' = — —
OAS 68 bit —[C i
. . Resolution . Model No. Voltage
Optical Size 5 @B B bit B TR
Absolute ¢ 68mm 10 TS5620 545V
Shaft 11 TS5621 121 +12v
Encoder 12 TS5622
. Output phase
~ %
0~359C/T (1) TS5626 W oH 4
(3% 1) 0~359 resolution shall be for P : Pure Binary
OAS68-360C/T-CG-5V only. B2
SMABAE0~35912 OAS68-360C/T-CG-5V G: grsy{
DHEBVET,
Output form
HAhREE
C . Open Collector
STANDARD ITEM #1ZE#&
Description | Size | Resolution Ofgtr‘r)’r:n IODLrj]tapsuet Voltage| | N-number
' H= S| DERRE wnpme| whd | BE N &
5 N131
G 12 N231
OAS 68 bit C
p 5 N132
12 N232

33 amugaus,

O For special cases, please consult us.

O #F3THRIE TR C 2L,




SPECIFICATIONS
E 3

Electrical Spec. EBRILH Mechanical Spec. ##RrIHH
Resolution . . . Starting Torque 9.8x10-2"N-m
2 ® - 10bit, 11bit, 12bit, 360C/T i ) r W 5 (1kgf- cm Max)
Output Phase Pure Binary Code, Gray Code Moment of Inertia 3.0x10 -6 kg -m?
H ] # #2¥a—K, JL/a-F 18 3 ;3 b (30g - cm? Max)
Supply Voltage Maximum Rotating Speed 83.3s!
| DC +5V 5% DC +12V 5% = T

L i B E NS rieTEsR B X B & ® K (5,000rpm)
Consumption Current Radial 98N
H ® S i 250mA Max Allowable Shaft Load FEHE (10kgf Max)

s W O ®w B Axial 49N

BAH @ (5kgf Max)

Operating Temp. Range o
£ H - TD62503F B £ B E B B -10~+70°C
S 5o ol Maximum Allowable Output Voltage S
= pen Collector BAXBSHAEE 24V torage Temp. Range (s REO
S gl A-7ravss _ _ ® % B E @ 20+ 85°C
8 ] Max;mum Allowable Sink Current Protective Construction P <52

U] RAHARAER 80mA ® % ® & =

Vibration 98m/s?

& B (10G) w
Maximum Response Frequency 10KH Shock 980m/s? =
ENEEEE § ® = (100G) =
Rise time, Fall time Mass (@)
¥ Y. LT WM 7 " g 1.5kg Max D

o
<<

CIRCUIT AT OUTPUT STAGE (EXAMPLE) OUTPUT PHASE SHIFT (EXAMPLE)
HARE R (B) HAMHEZE (B)

® Open Collector Qutput  F—2">aL Y 4HA ® Pure Binary Code #f2#3—FK ® Gray Code Y LA a—F
Shield Cabl — CW Viewed from Shaft End — CCW Viewed from Shaft End
S (Reverse "Open’, "5V") Hifid 1) R T Bk LR T
/ Power Supply DC+5V:RL=220Q o o
DC:12VZHL=47OQ |
/ \ Output S|gnal line. / \ J_ 2 2 |
= & 22 22
—a\WET TRV —
. 2' 21
Encoder ‘ s Transfer distance 50m Max ‘ t;Loadﬁ , (L S B O B I , |1 l [
PRARXFEREEOMELT (Io=20mA) o] | Frer e |
o[1]2]3[4]5[6[7[8[o[to][refta[r4fislte] 7]1e]re]eoloi[e2 o[ 1]2[3][5[e]7[s]s ol reafrefis el ie cfeofzr]z2

*¢Note that transfer distance depends much on ambient condition.
MKRNEXERH . FRARBICEYARECEDYETOTIFEL LW, %The logic shall be negative and above figures shall show voltage wave-forms
HEREBIIAREL, ERVOBE K ERLERTY,

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

B Ex () (HAESR. HAESRICTHEEESE CHEC £ &)

Pin Function Pin Function Pin Function
1 1 ST Digit (MSB) 9 9 TH Digit (LSB) 17 —
2 2 ND Digit 10 10TH Digit (LSB) 18 DC+5V
3 3 RD Digit 11 (11TH Digit) (LSB) 19 _
4 4 TH Digit 12 (12TH Digit) (LSB) 20 _
5 5 TH Digit 13 21
6 6 TH Digit 14 22 Case GND
7 7 TH Digit 15 GND 23
8 8 TH 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 0V.

E ) M2EI-FOJBE, 5V /03 “OV EEIMT B EICKYEMAMEEZB_ENTEET,

OUTPUT SIGNAL TABLE (EXAMPLE)
HAEEER ()

Digit #7
Resolution 5 AREE 1ST 2ND | 3RD 4TH 5TH 6TH 7TH 8TH 9TH | 10TH | 11TH | 12TH | 13TH

10 bit 2° 28 27 26 25 24 23 22 21 20
11 bit 210 2° 28 27 26 25 24 23 22 21 20
12 bit 2" 210 29 28 27 26 25 24 23 22 2! 20

ATTACHING WAY D“gg%ggf“ @ wiw

(EXAMPLE ? 78 ’’’’’ B 0i5deg Max T
= ———

B 75& 215'] ) Encoder

Dimension mm Plus pan-head screw piyslpe
% mm +ERiEIMe = -

0.05TIR

Note that attaching alignment can be changed by the couﬁlings when coupled to the driving shaft. . i
BEIZT S A NIEAT BNy TU S IEE>TED>TEETOTERL TS AL, N dimygag, 34



ABSOLUTE

ABSOLUTE

TII)a—hk

APPLICATION
A&

®Machine Tools

TAERENK

TS1857

FEATURES
"R

e®Specially divided

REER oy
®Rigid type
BREERALIE

OA S 6 6Series

060 30

Unless otherwise specified tolerance is + 0.5mm

246 71Max
7.6 (3.3
\ 4l 3 Arj
1 o |
15
o 3
o3 N
LB
= be
]\

BESAZE £0.5mm

% . L=800Min

Dimension mm Fi& mm

LED for displaying
the marker signal
~—H{ESF/RLED

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR I3 R THHEE C 28 LY,

E|[P]-

24]y

OAS 66 — a
A

Optical Size ?}esc;m%g M;g EIi'éo.
::::tlute # 66mm 8 ?}iViSi;J‘ TS1857N8
Encoder 12 gViSi;; To1eeTNI2
16 gvisi;; TS1857N16
20 gvisi;; TS1857N30
60 gvisi;; TS1857N60
gvisi;; TS1857N90

35 amygaug,

Voltage
24 1 +24V

Output phase
H oHh i
P : Pure Binary
#2&

Output form
HARRE
. Emitter follower
‘IXv47407

O For special cases, please consult us.

O HRIERRIF T S0,




SPECIFICATIONS
E 3

Electrical Spec. EBRILH Mechanical Spec. ##RrIHH
Resolution 8~90 Division Starting Torque 2.0x10"2N-m
» i i3 2 & g B b v v (200gf - cm Max)
Output Phase . N . Moment of Inertia 3.0x10-% kg - m?
i ad—
5 5 i Pure Binary Code #f 2 K 18 i 8 = (30g - cm? Max)
Supply Voltage Maximum Rotating Speed 83.3s!
. DC + 24V £ 5% = N

L i B E retime B X H & % K& (5,000rpm)
Consumption Current Radial 98N
b - S i 150mA Max Allowable Shaft Load FEHE (10kgf Max)

s W O ®w B Axial 49N

BAHAM (5kgf Max)

Operating Temp. Range - o
g H Maximum Allowable Output Voltage ® % &8 E & @& -10~+60°C
L-'-? 7| Emitter follower BAFEHNEBE 50v Storage Temp. Range —20~+85°C
E— | TSV 57487 Maximum Allowable Sink Current R # B K
3 - BAHEARAER 200mA Protective_ Construction P =53

= 7R # B &

Vibration 176m/s?

& B (18G) w
Maximum Response Frequency 20KkHz Shock 980m/s? =
B X 5 %5 B M K ® L (100G) =
Rise time, Fall time Mass (@)
T EY . LFY KM " 1 0.6kg Max D

om
<

CIRCUIT AT OUTPUT STAGE (EXAMPLE)

HAEERE (5)

IIyv474+407HA

Sh|eld Cable.
=LKy —TI

® Emitter Follower Output

/ Power Supply

—

/ \Output3|gnal line. /

\J

‘>< Transfer distance 50m Max

Encoder

DC+5V:RL=220Q
DC+12V:Ri=220Q

B {m% EBES0m LT (Ic=20mA)

)
enEsR | 4 g
|

*Note that transfer distance depends much on ambient condition.

HRRERIER G, FARRKICLVXECEDYETOTIFRSLEL,

CONNECTION TABLE (EXAMPLE)

& mx (B

OUTPUT PHASE SHIFT (EXAMPLE)
HAMEZE (B)

Lead color Function Lead color Function

U—Fige #® OB U—Fige " Be
VIOLET ES DC+24V RED B 20
WHITE =] GND ORANGE & 21
GRAY I3 GND YELLOW = 22
BLACK =2 Parity Sig. GREEN >3 28
BROWN B3 Storobe Sig.

*¢Marker signal shall be used for displaying LED only and no

output signal generation.

Y —HEBILEDRRODA TESHAEhE A,

ATTACHING WAY (EXAMPLE)

Division Viewed from Shaft End

*125% COW wsg k1) 5 <
0° 90° 180° 240° 360°)
0 1 2 3 4 5 6 7 8 9 10 11 12
Strobe Sig.[ L/ LI LI L L L L L L L L L
20 ! 1 1 1 |
2 || L1 | I
23 | |y Iy Iy
Parity Sig.[ 1 11 pmEim! 1
Marker Sig.[— —
Division Viewed from Shaft End

*165% COW gy R
0 90° 180° 240° 360°
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16|
Strobe Sig.[ L L L LM LM LM LT L LT LT LT U LU LT LU
2l e e |
2 1 il 1 ipnHpu il

23
| I Y I 6y N I
Parity Sig.| — m 1 m i

Marker Sig.; n

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

ERBIIAREL. ZRIVOEBERKERLARTY,

*For other details, please refer to individual Specification.

HKEZOMFMISEERRCE) T,

Hyf‘j-ﬁ}ﬁ (ﬁ]) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm sFE mm  BEIZ7ZIAAL MIERATEH Y TUL TELE>TED>TEETOTERL T LS,

Attaching plate (P11712) Optional
AT (P11712) BlI5E

2-045
=
o o
N (]
—
3.23 2
20 5.23,

Driving Shaft
BREhEH

le——

0.05TIR ‘

7 Driving Shaft
L — BB Ehe
2 — =

O 15° Max

Plus pan-head screw
+EAMENNIL M4

Attaching plate (P11712) 3places (Optional)
BT (P11712) 3&EFR (BI5E)

Zamagaua, 36



ABSOLUTE

ABSOLUTE

TII)a—hk

APPLICATION FEATURES
R & B/ R
®Detection of press ®Vibration-proof = ®With BUSY signal
crank angle Tt e BUSY 551+
TV A2 5 Vo AR e®Shock-proof
i
®Water Drop proof
Pt
755607
24.6* 66Max Dimension mm ~fi& mm
7.6 3.3
3
=
| n_ U !
P4 P4
15 ‘
i = ———— §
Cable
[Q\ =7 L=800Max

Unless otherwise specified tolerance is +0.5mm

IBESAZE +0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR I3 R THHEE C 28 LY,

360

O;f\S 66 -

!

C/T—[C

B-112Vv

Optical
Absolute
Shaft

Encoder

Size
¢ 66mm

Resolution Model No.
2 B OB ® R
360 TS5607N4

37 amygaus,

Output form
HARRE
C : Open Collector

Voltage

121412V

Output phase
H # M
B : BCD

© For special cases, please consult us.

O HFIEHRIF T 20,




SPECIFICATIONS
E 3

Electrical Spec. EBRILH Mechanical Spec. ##RrIHH
Resolution - Starting Torque 9.8x10"2N-m
% = B 0 ~359C/T 2 B L LY (1kgf- cm Max)
Output Phase . Moment of Inertia 3.0x10 -6 kg -m?
: —
5 5 ] BCD Code BCD K 18 I3 ge &= (309 -cm?2 Max)
Supply Voltage Maximum Rotating Speed 83.3s!
) DC+12V£109 o 9
28 ® ® E C+12V=10% B X B & % K (5,000rpm)
Consumption Current Radial 98N
b - S i 300mA Max Allowable Shaft Load FEHIA (10kgf Max)
s W O ®w B Axial 49N
BAM (5kgf Max)
Operating Temp. Range - o
g H Maximum Allowable Output Voltage B % &8 E & @ 0~+50°C
"-'-? A Open Collector BEARSHAERE 28v Storage Temp. Range —10~+70°C
E— A A-7rav7 4 Maximum Allowable Sink Current R # B K
3 BAHEARAEHE 50mA Protective_ Construction IP =54
RE %= # % &
Vibration 49m/s? (5G) 3. 98m/s? (10G) 5~500Hz
= B 3EEIH w
Maximum Response Frequency Shock 2 =
- . - 4 1 .
B x5 E B OB K 2.5kHz & = 90m/s? (50G) 11m sec. 3&65 M E&3E 3
Rise time, Fall time Mass 5 (@)
T EY . w T YOS 1.5 sec Max = - 0.6kg Max (7 —FIVIZEE<) g
CIRCUIT AT OUTPUT STAGE (EXAMPLE) OUTPUT PHASE SHIFT =

HAEEIE (6) H A ZE

® Open Collector Qutput #—7">aL 7 2HA

— CCW Viewed from Shaft End

Shield Cable. #WiELWRT
=W RT—=TJI 2510
/Power Supply DC+5V:RL=2200 x L
=5 DC+12V:Ri=220Q 240
B IR X —|—'_
/ Output signal Iine./ \ J_
_K HHESIR y 2
» \ GND \{*x - -
L :Load 2
Encoder ‘>< Transfer distance 50m Max ‘ L: éaf?} 2 | I
PR X IERES0m LT (Ic=20mA) o
[ I SO B O N
*Note that transfer distance depends much on ambient condition. .
HERERIERE . EARECLYARZCEDYETOTIRE £EL, Sgigigigigigigigipigigiy
o[1]2]3]4]5]6]7[8]eto[11]12t3[1[15[16]17] 1] 19]e0]21]22

CONNECTION TABLE
% L i%

*The logic shall be negative and above figure shall show a voltage wave-form

XERIBEAREL, ERVOBERFERLAERTT,

Lead color Function Lead color Function Lead color Function

J— Nige - - ) — NGt W BE U —Nige - -
BROWN B3 B2 (x200) (MSB) BLUE &5 A1 (x10) WHITE/VIOLET E1/% DC+12V
RED b A2 (x100) VIOLET 4% DO (x8) WHITE/GRAY  HE/IX GND
ORANGE & D1 (x80) GRAY X CO (x4) WHITE/GRAY  HE/IX GND
YELLOW = C1 (x40) WHITE =] BO (x2) BLACK 2 Reverse Count
GREEN o B1 (x20) WHITE/BLACK B/2 A0 (x1) (LSB) WHITE/BROWN B/3% Busy Signal

ATTACHING WAY (EXAMPLE)

Hy‘hrﬁ;ﬁ (@J) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm & mm  BAIZ7S5AA L MIERT BNy TU L THILE>TED>TEETOTHREL T LW,

Driving Shaft

Attaching plate (P11712) Optional Driving Shaft % EREpEH
BT (P11712) Fll5E ER B8 l L f,i,f,
KA N
==
7‘,E,7,7,7,,,,
C o« ‘
Iy
- Q|8 S )
[l
5 0 2 Plus pan-head screw
8202 % +FERMA AL M4
0
20 520, Attaching plate (P11712) 3places (Optional)
WA (P11712) 3 AR (Bll5E)

Jamugaue, 38



Smartdbs® &

APPLICATION FEATURES e®Small Size
A& 45 & N
®Serial Data Transmission
®For Small Wattage Motors U TAT — ZEREHR
INERE—X ®11bit/1Turn,Multi-Turn,13 bit.
®Robots 11bit/ 1 [, % [lE:13bit.
TRy b ®Fail-Check Operation
H a2 hrise
®Built-in capacitor makes it possible to work
during power failure
IS b4 SINIY BEENT 8 SME/ Sy 7 ) 5 KO ¥ 7Y 4T
SA3 SHET — 2589 27 9 T LET,
" 53 eries
-
3 . Dimension mm Fi& mm
(@)
(7]
o]
<<
mé
Hexagon socket set
=2 screws (attached) |
o RERMIEDL U (< EH2%) 3
D M3x3 (2AKfE) !
= 2-M3P=05 !
5
) Encoder mounting surface 41 Max
b= I a—-4BHE
go 3.3:02 gc — 4»747(1)
© © oS .15~20 7 _l.0z2 Electronic
< =g 2
EE I . _ parts
e ZZLYV T 33T 7227274 MR-
S|+ Bilcoz 2| Te [ — i 3 BT
< 777KZZ7, < o { TLZZ777777) - i ;
102] ||_(0) % 8 = Lo 15
25.7 N(3.4) Joint recess Recommended R J: T 1 3
) 4 >a—3¥kif Dimensions on shaft o
shajt details ¢g_3 = T— AEEE T i . ‘ U
BHEEHAE
Unless otherwise specified tolerance is +0.5mm BENAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 128 L,

SA 35— [11/24| pit —|L]||P|[S]-[B]V
I I 1

Smart Size Resolution Model No. Voltage

Pt 5 B B RREE
¢ 35mm :

Encoder Single turn  11bit 5oV

Multi turn 13bit | |TS5643N110

Total Count 24bit

Output phase
H 1 M
P : Pure Binary
W2E

L : Line Driver

© For special cases, please consult us.

O BRI THBS EE WV,
39 amygaug,



SPECIFICATIONS
E 3

Electrical Spec. EBRILH Mechanical Spec. ##RrIHH

5 & Absolute Signal 11bit/turn and 13bit/8,192 tums (total 24bit) Starting Torque 59x10"3N-m M

Sgl” TV VY a—MES | 1bit1HEE), 13bit(8,192[MEs) A 524bit g B + LY (60gf-cm) ax

§ N Incremental Signal 2,048C/T, 2-Phase output 1C/T, Zch. Moment of Inertia 1.0x10-6 kg - m? T

¢ BB\ (25U 2IMER | 2,048C/T, 248HH, 1C/T, ZHIMH 1 % £ = (10g-cm?) P

Output Phase . . Maximum Rotating Speed 88.3s"1 Mechanical Spec.

: a- - 9 Spe M

i # s |  PureBinary Code #2iE3-F B x B & & & | (5000pm| et )

Supply Voltage DC+5V £5% Radial ¥8&AM 0.05mm TIR Max

E iR ) E Mounting Tolerances Axial B F A M

o B XL Xxia E 0.2mm Max
. ANBOHFBMLE -

Consumption Current 150mA " k Angular 8 ) h 0.1

. R Battery Operation | -

H & £ i) Ny 5 | BERS :100pA Max Operating Temp. Range -10~+85°C

B £ B E # H

E Source Current Storage Temp. Range N

5 N -20~+90°C

L"oj % Line Driver 26G31 v —XER 20mA Max ®R # R E

3 gé A4 KNI 4M4N Sink Current Protective Construction Not Enclosed
s & SUUER 20mA Max ® E 7 b BREE

Absolute Signal Vibration 98m/s? (10G) (5-2,000Hz) for 2hours
Max Response Frequency 7FIYa—¢ 170kHz & #) | 98m/s? (10G) (5-2,000Hz) &&Eh28FRT w
B X W& & B #® ¥ | Incremental Signal Shock 1,960m/s2 (200G) 11msec, 3times =
L2URT B 170kHz & %2 | 1,960m/s? (200G) 11msec, &AH3E =

Serial Data Transfer Cycle Mass Without Cable (@)
NEEEELE. Baus H 2 0BkGMaX (4 g ko) @
Iagta Code Manchester code ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <L
F - & 13 = K R~ F 1 X445 ®Fully absolute data of 11bit shall be output by turning

the input shaft by about 1.9° after the power supplied.

oS fFIF/Ny T U (VB) #RER [REF LEHERGV

OKXI > O—4(3, BERAKZ. ANMEMN.OC EESEBEICLY.
ELENbt7 IV 21— b F—2PFHAEhET,

CONNECTION TABLE
?% L %

By WY 9e SYSTEM CONNECTION
BRN
Rx Serial Data x® %ﬁﬁ]
Ax JUFPIF—4 | BRN/BLK Lo . . =
IR ! !
Incremental Ach BLU 1 AU5688 ! g
A P TR 5 ! Clock 53 47 Frame Reception completed ~ jrm
— L ANER BLU/BLK ! TU—LRETTHH .
A A 1 52 ! 54 S\I;K EOS 24 Carrier élenjscing Signal ! [
B Incremental Bch GRN ! CRS T ELZES | =
1704 B ! Eop 45 Parallel Signal Renewed | =]
= >~ 2 | 46 IAw2 212 E5 i
e | i =
ncremental Zc i Chip-select input _ CRCI7—-H |
z 1> 'é;( = 3 HAEIA S 1:33 CS 1st Half Frame  2nd Half Frame
z /?I’g? YE%;%'K | Data select input[ 5 SEL1 DO |44 5'14:771’:5 & 777I/—;L\ !
RED | HAT - s ERAD SEL2 (SBD1 [45 12 pievt n
Vee DC+5V * ! 60 D2 [a1 o1 l1§I %J 3 4 |
GND ov WHT/BLK 1 Mode select input[ 1 A0 D3 [40 iﬁ% me !
E/R . E-FBAS At D4 [39 moi| |BE
VB Battery WHT ! D5 |38 75 Z3
NyFUY BELIK ! +5V% D6 [37 3 é ; g
GND o 2 3 59| ey D7 [36 e S
RST S G}BY TS5643N110 3 25| oy D8 |34 5 llemy i !
Gase Ground | GRY/BIK SUTIMES [Serial 1 261532 #H D9 |32 i 2
CASE GND 5 ignali D10 31 % SR
- ’7'—'1?59 K fi/ﬁ % RX 9 : AT 0 30 210 y @E ég '
Shieid Shield Shield ‘ % DN S &= 220
SR J—UK SR %* /2 RX ——y D252 l ?l“g l Zz
: 23 D13157 s 1%
i Vss D14 26 Pipl MduT I R !
1 33 (MSBID15 FE2—=Fiame Rddréss Sy,
! 35 PRLZR!
| 43 |
DATA OUTPUT SEQUENCE | 5 ﬁ19 |
el ~dnAuaeh ! Voo |92 Vee+5V !
T—AHAEA I T (RRERE) | 7 |
1st Half 2nd Half 1st Half
e o Fa CIRCUIT AT OUTPUT STAGE (EXAMPLE)
R HARER (%))
D15 1 : o Line Driver Output 54 > K1 /\HH
Frame Address (ZL—L7 FL-X)
TS5643 Twisted Pair Shield Cable.
PECI 12N
26C31 / -7 |261532 1
LEE " AU5688
: : A
) <>AvAvA
\/ -
Encoder ‘>< Transfer distance 50m Max
T sE%ER 50mEL T
Zamegawa, 40



SERIAL SIGNAL RECEIVER
U TINES=ERIC

AY—FI =N\

Smartceiver (ausess)

2= by = NS SMArEADS (27— 1 7 7V) LY 3= Kb T
2V F A AFELERY ) FAEE AT LIERITEHBL, 3AF— b
G5 L LTCPUNZICHAETE £,

R

02~ — T TIUNEHAENE VY TIER (25bitD < ¥ F = Z 2 FE LAY ) 7ULER) /35 LILERITZ50R,
@2 7L —LTREBEINTLK B2y A 4O NERTE, NEBT7 v F T2 7L —AFKFICEHTE S,

OCS[EFIZ& Yy, 16bith 54 27 — M AEHIETE, CPUNZICHEIETX 3,

ABSOLUTE

SPECIFICATIONS
ik

Supply Voltage

= i = E 5.0V£10%

Consumption Current

5 = = b +40mA Max

Permissible Voltage . -
%= R A HEE Max : Vbp Min : Vss

= Output Current/Terminal

g WA ER BT +24mA Max
p ssible Dissinati

'T é;rmns;b e jlgsma;&on 100mW Max

— A

': Operating Temperature o

=) s B B -20~ +85°C

T
E Storage Temperature — 55~ +150°C

kR # B E

CONNECTION TABLE *For details, please refer to Specification,056880001S47
iR BHBILAUSGBBHLIEE (056880001547) £ B a0,
Pin Terminal Code Pin Terminal Code Pin Terminal Code
W F % B W F & W F &
1 Al 21 NC 41 D2
2 NC 22 NC 42 D1
3 SEL1 23 Vss 43 Vss
4 NC 24 CRS 44 DO
5 SEL2 25 RX 45 EOP
6 NC 26 D15 46 CRC
7 NC 27 D14 47 EOS
8 NC 28 D13 48 NC
9 NC 29 D12 49 NC
10 NC 30 D11 50 NC
1 NC 31 D10 51 NC
12 NC 32 D9 52 VbbD
13 CS 33 Vss 53 Vss
14 NC 34 D8 54 1A1
15 NC 35 Vss 55 Y1
16 NC 36 D7 56 NC
17 NC 37 D6 57 Y2
18 NC 38 D5 58 CLK
19 Vbbp 39 D4 59 RST
20 NC 40 D3 60 A0
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I QUTLINE (AU5688)

2 K
17.6:0¢ Dimension mm <Fi& mm
%li]_[l} 0.8
= i o
= == =
= == S
= = ~
= = 2, Y]
. = = 2
o = Index =< \80\ m \
~ = 12TV IZ = 3 (iﬁ 7\/< 0~10°
=] £ \ = s 04
= ([D : == 1.8 | | Y854,
= ==
— 123 k=
_ |05
14,002 |
L
-
>
B TIME SEQUENCE 3
BALY =T R @
<<
Stop bit
X by TEY b
25us 25us
1st Frame / 2nd Frame
RX —— B¥EIL—L i BEIL—L
EOP I [ =
Hiz 1st Frame (Data) 2nd Frame (Data) oc
D0 ~D15 0 X F%ETL—LF—% BETL—LF—4 E
1
5
M 1 Frame mode )
17L—LE—FK E
25us 25us
‘_j_s_t_!—:r_a_rp_e_ ‘ ‘ 2nd Frame ‘ ___________
RX BT —L w¥7L—1]
EOP I_l
cs | |
SEL1 ,—\—
Hiz 1st Frame (Data) 2nd Frame (Data) Hiz
DO ~ D15 gV -b7-1 gL -b7-4
@2 Frame mode
27L—LE—-FK

I GLOBAL CLOCK CIRCUIT (EXAMPLE)

I ENCODER INTERFACE (EXAMPLE)
70y 7 REEEE (H)

I>a—-45EDA2427 11— (i)

1A1 Y1 Y2 |
CLK
N Encoder AUS688 EL’:;U
XTAL : SEIKO EPSON T a—4
I A 3-IT TV E Line Receiver )
XTAL MA-406 8MHz SLrLY—N
R1:1MQ 261532 124

C1 —C2

A

C1,C2 : 10pF (+5%)
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Smart Abs’

APPLICATION FEATURES ®Full Absolute Signal Output
):: B i B INT TV 2= MEEHT

®17bit/Turn,16bit Turns (At 6,000rpm Max)
s 17bit/ 101z, % al#£16bit (6,000rpm Max)
O/I!!\obc':ﬁfi% d eTwo-way Serial Communication Type(NRZ)
Ty b MIFIS ) 77 — 415 )X (NRZ)
" ®E2PROM Memory is open for users.
N 8bit x 80Address = 640bit Max
TARHE * o
®lnjection Machines E'PROM 4 % V) il e 2 — 12 Rl

£ B T 8bit X807 K L A =640bit Max
LR ®Fail-Check Operation

TS5667N120 H 2 Wrine

®Even during power outage,Multi-Turn data are backed up by external battery and built-in
S A 3 5 - capacitor
Series  pmuciin 7B koNED Y 7T SR -2 4059 27 9 TLET,

®For Small Middle Wattage Motors

®Machine Tools

=
3 Dimension mm Fi& mm
(@)
(7]
(o'a]
<
o
o
[Te)
I
-
Hexagon socket set 1
= screws (attached) ™ N
g AEAMIED LU (< 1EH%) — P —
e M3 x 3 &fHE) o = H
i 2-M3P=0.5 ¥ L
5 .
- ] Joint recess o
= $6.31>0—¥kif Encoder mounting sur}z_a}ce 41 Max
(3.4) 25.7 I a-—ZmfE
. LE 1)
N 71 / g (
(1.6) 10.2 °3 0.2 Electronic
l /' 7 //77|'f‘ - élg _ parts
o e oo N SN 7/ S— y P
2 Tcoz =TS ? 1] 7
777 < 15~ 20 8 aF -
5 t 7, 4 3 o 2 He 01l :3
R N = Y e L J '8
© g - Hp |
< 3.3%02 Recommended ) !
Shaft details Dimensions on shaft { J__
e _ E—2EhHEETE 14 ‘
B
Unless otherwise specified tolerance is +0.5mm BENAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 128 L,

SA 35 — [17/33| bit —|L]||P|[S]-[B5]V
I I 1

Smart Size Resolution Model No. Voltage
¢ 35mm X
Encoder Single turn  17bit 5:+5v

Multi turn 16bit | |TS5667N120

Total Count 33bit

Output phase
H 1 M
P : Pure Binary
W2E

L : Line Driver

© For special cases, please consult us.

O BRI THBS EE WV,
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M SPECIFICATIONS
E 3

Electrical Spec. EBRILH Mechanical Spec. ##RrIHH
5 & Starting Torque 59x10"3N-m Max
g @ Absolute Signal 17bit/turn and 16bit multiturns Total 33bit #z ) S )12 v (60gf-cm)
F F77VYa—MES | 17bit(1EE) 16bit ($EE) A5t33bit Moment of Inertia
[72] [=]-]
1.0x10-%kg - 2
L B 18 e & = 0x10-%kg-cm? Typ
Output Phase . . Maximum Rotating Speed 100s -1 Mechanical Spec.
_ g M
B 7 s |  PureBinary Code #2iE3-F 8 x B & & & | (6000mm) | mmmtg |V
%upply V?l;age = £ DC+5V =5% I Radial ¥8&AM 0.05mm TIR Max
- ounting “o’erances . Axial W H R 0.1mm Max

(Typ) Normal Operation ATBMOFELE XL -
Consumption Current 60mA EERE Angular 8 ] h 0.1° Max
H & £ piicd (Typ) Battery Operation Operating Temp. Range Z10~+85°C

100pA /Ny 7 U BifERF B £ B E # &
£ Storage Temp. Range o
5 N -20~+90°C
2 % Line Driver ADM 485 #8% 20mA ® # & E
F Eg 4T 4N Protective Construction Not Enclosed
3 = 7R # i & BREE

Normal Operation Vibration 98m/s? (10G) (5—2,000Hz) for 2hours
Max Response Frequency 13MHz @B = g | 98m/s?2 (10G) (5—2,000Hz) &Eh2BFR] w
B X B & B B ¥ Battery Operation Shock 1,960m/s2 (200G) 11msec, 3times =

13MHz /v 7 | BifERE & 2 | 1,960m/s? (200G) 11msec, &A3E =

35us ~ 63us Mass 0.06kg Max Without Cable (@)
(Note) Including time for a request.. " 2 (F=7nann) %

Serial Data Transfer Cycle Time depends on the ID Codes. ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <

U7 VE xX A M

2.5Mbit/sec Start-Stop transmission. ST /Ny T U (VB) RS [EZ ) Fy LEHER6V)
#) cUI7IZEHEERE, - IDIK&Y
RERE D, 2.5Mbit/sec.FASFAHIR .

Data Code Base Band NRZ (TWO-WAY)
F — & 3 — K | X=Z/\>FNRZ(WHM)
E2PROM Accessible Address 8bit X 0 ~79Address
E2PROM7 7 £ XAA[EE7 KL X 8bit X 0 ~79 &ith
=
I CONNECTION TABLE =
B % 2
. : — =
Lead Wire U —K## | Function ## 8t | Remark i % - |
Red b Vce Main Power DC+5Vx 5% FER g
Black = GND —
Brown = Battery (Notice1) /Ny U EiR Gx1)
Brown/Black %/ & GND —
Blue &5

Blue/Black &/ 2

Serial Data SYTITF—4{EE

Gray X CASE GND —

Notice 1 : Battery Power is necessary during Power Outage.
F1 Ny FTUERIE. FEE-FTCI -4 28T 258 ICLETT,

M RECEIVING AND TRANSMITTING INTERFACE
&/ ZEEEA 2T 1—R

ADM485 18

I a-—%1
Encoder Side

ZEA
Receiving Side

—
-t

-
-

5V 1 5V
1 1 .
*o : : 1O ADM485 184
1 /\ 1
| | L SDAT: > U7IF—%
220Q 1 220Q Serial Data
| |
I I
1kQ ! 1 1kQ
% | | % SRQ:V7IX b
— : : — I Request

T<H

DE

B E& 4B R 1
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Smart Abs’

APPLICATION FEATURES ®Full Absolute Signal Output
):: B i B INT TV 2= MEEHT

®17bit/Turn,16bit Turns (At 6,000rpm Max)

17bit/1In4x, £ [0lf£16bit (6,000rpm Max)
®Two-way Serial Communication Type(NRZ)

®For Small Middle Wattage Motors
N~ ERE -4

e RS ) 7 007 — 2 {5 SR (NRD)
eMachine Tools ®E2PROM Memory is open for users.
TR 8bit x 80Address = 640bit Max
®Injection Machines EPROM X2 V) il & = — 31 i
IS R ke 8_bit>< 807 FL A _=640bit Max
®Fail-Check Operation

TS5669N220 H 2 Wrne

®Even during power outage,Multi-Turn data are backed up by external battery.

SA35 = EEETEMIT Ny T T BT — 2%/ 9y 2T v T LET,
Series

Dimension mm Fi& mm

ABSOLUTE
N
2
%

T — 2 M HETE

2-M2.6

PCD 29 *52

$35

PCD 29

= 7S
o=
D 1
- ¢+
= ‘ .
— X5 X b4 Z+0.05mm
2 #6502
[¢0.01[A =
— ©
piECC I @
0.015 $5.5:02 g e
| % & 0.05[B]
- 2-M2.6 1.8 | o] T
0 /T;Iﬁma(m;%%a;sm i —
) P 2.63 (2 0 «© —0.005 oo
o | maRi iy Bl #2000t |7
! 0.35340.020N'm
$6+3:008 = (8.620.2kgf-cm)
$12
Unless otherwise specified tolerance is +0.5mm BENAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 128 L,

SA 35 — [17/33| bit —|L]||P|[S]-[B5]V
I I 1

Smart Size Resolution Model No. Voltage
¢ 35mm X
Encoder Single turn  17bit 5:+5v

Multi turn ~ 16bit | [TS5669N220

Total Count 33bit

Output phase
H 1 M
P : Pure Binary
W2E

L : Line Driver

© For special cases, please consult us.

O BRI THBS EE WV,
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M SPECIFICATIONS
E 3

Electrical Spec. EBRILH Mechanical Spec. ##RrIHH
c Moment of Inertia
S % " . -6kg-cm?
S g | Absolute Signal 17bit/turn and 16bit multitums Total 33bit 1 :: B % 024x107kg - cm® Typ
§ 7TV a1—-MEF 17bit (1[E1%5) 16bit (% ElEx) A 533bit Maximum Rotating Speed 100s~1 Mechanical Spec. | \\
© B B X B & % & | (6000rpm) |\ A
Output Phase . . Operating Temp. Range o
a— R -10~+85°C
W 4 e Pure Binary Code i 2 3 K o £ B E @ B +
Supply Voltage +10 Storage Temp. Range o
o DC+5V % N -20~+90°C
L3 & = E TV -5 R # R E W *
(Typ) Normal Operation Protective Construction Not Enclosed
Consumption Current 110mA BEEF 7R # 3 b BARUEE
H & ) i (Typ) Battery Operation Vibration 98m/s2 (10G) (5—2,000Hz) for 2hours
110pA/3.6V /Ny 5 1) BjfEREF & ) | 98m/s? (10G) (5—2,000Hz) &EH2RFE
£ " Shock 1,960m/s? (200G) 11msec, 3times
(=] . . =
& % |1,960m/s? (200G) 11msec, &HH3E
Loy neDrver - ADM 485 484 20mA :
g &7 1> FZ 4N Mass 0.03kg Max Vithout Cable
3 % g & IV (r—Fnag s
Normal Operation ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V
Max Response Frequency 13MHz EEEF OsHFiF/Ny T (VB) #3ER [RZY F LBt ER6V] Ll
B X B & B B ¥ Battery Operation =
13MHz /3y 7 U BhfERF 3
35ps ~ 63ps o
(Note) Including time for a request.. %
Serial Data Transfer Cycle Time depends on the ID Codes. <
U7 g xBEH 2.5Mbit/sec Start-Stop transmission.
F) - UIIXMEEEED, - IDICKY
R&Ek 3, 2.5Mbit/sec.AFHRIEAX
Data Code Base Band NRZ (TWO-WAY)
F — & 3 — K | X=—Z/\2FNRZ(WHM)
E2PROM Accessible Address 8bit X 0 ~79Address
E2PROM7 7 £ XAA[EE7 KL X 8bit X 0 ~79 &ith
=
I CONNECTION TABLE =
2 5 % =
: - : p i~
Lead Wire U —K## | Function ## 8t | Remark i % |
Red b Vce Main Power DC+5Vx 5% FER g
Black = GND —
Brown x VB Battery (Notice1) /N 5 UEBJE (£1)
Brown/Black %/ & GND —
Blue &5 sSD : ~ _
— i < FTILF — =2
Bluo/Black &/ B ) Serial Data SYTITF—2{EE

Notice 1 : Battery Power is necessary during Power Outage.

E1INYTFUERIR., FEE-—NTI -4 28T 258ICHETT,

M RECEIVING AND TRANSMITTING INTERFACE
&/ ZEEEA 2T 1—R

I a-—%1
Encoder Side

ZEA
Receiving Side

—
-t

-
T

5V 1 1 5V
s ! ! Az
ADM485 184 1KQ : : 1KQ ADM485 184
1 JAN 1 .
— | | L SDAT: Y U7ITF—4
220Q 1 220Q Serial Data
| |
1 1
1kQ ! 1 1kQ
JE— % 1 1 % SRQ:J7IX b
— — : : — — Request
DE DE

B E& 4B R 1
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T
Smartinc s

APPLICATION FEATURES ®Full Absolute Signal Output
& TLT TV 2— MEFHH
A & ﬁ E ®17bit/Turn (At;LG,OOOrp:: Max)

®For Small Middle Wattage Motors
N~ ERE -4

17bit/10]#% (6,000rpm Max)
®Two-way Serial Communication Type(NRZ)

e WIS ) 7 07— 2315 H 3% (NRZ)
eMachine Tools ®E2PROM Memory is open for users.
Tk A 8bit x 80Address = 640bit Max
®Injection Machines EPROM X2 V) il & = — 31 i
IS R ke 8_bit>< 807 FL A _=640bit Max
®Fail-Check Operation

TS5668N20 H 2 e

eSmall Size (4 35)

S / 3bseries M

=
__MFEDD _ e :
3 D —_— Dimension mm }i& mm
(@)
(7]
[aa]
<
3
+—
c he 2-M2.6
PCD 29 32
2-43%
divided equelly
PCD 29
BFERSR
Z Electronic parts .
x 1
D .
s % : £— stk
_ 25X i 2 +0. ' Dimension motor shaft
l: % Eﬂa pkz of shtf??-gosgmg Smm P 6:8.8?2
- A 1 3
S B
©
KrECC _4 hld
Cross section of C-C 0.015 4 5.5:02 E -
1 o
| o @ 0.05[B]
— 2-M2.6 ©
P /_ﬁamﬂgj(tm%%%?sw T =
: 2.63 (27218 -0.005 |oo
20_
® S roaar e ageraanng B} #2000 [
N M2.6X3(Attached 2 pieces)
IS
¢ 6+8.008
12
Unless otherwise specified tolerance is +0.5mm BENAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 128 L,

S| 35— [ 17 | bit —[L][P][S]-[B]V
I I 1

Smart Size Resolution Model No. Voltage
Inc 4 35mm S BB N EEEE
Encoder Single turn  17bit | | TS5668N20 5:+8v

Output phase
H 1 M
P : Pure Binary
W2E

L : Line Driver

© For special cases, please consult us.

O BRI THBS EE WV,
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M SPECIFICATIONS
E 3

Electrical Spec. EBRILH Mechanical Spec. ##RrIHH
c Moment of Inertia
S % " . -6kg - cm?
5 @ Absolute Signal 17bit/turn 18 3 AE B3 0.24x107%kg - em® Typ
2 7TV a1—-MEF 17bit (1[E%5) Maximum Rotating Speed 100s~1 Mechanical Spec. | 1.
© B B X B & % & | (6000rpm) |\ A
Output Phase . . Operating Temp. Range o
a— R -10~+85°C
" 4 e Pure Binary Code i 2 3 K ® % B E B B +
Supply Voltage Storage Temp. Range o
o DC +5V +59 . -20~
€8 ®B 8 E C+5V=5% ® % B E ® 0~+90°C
Protective Construction Not Enclosed
Consumption Current (Typ) Normal Operation & # # & FRUEE
H b= % P 110mA Max Vibration 98m/s2 (10G) (5—2,000Hz) for 2houers
& ) | 98m/s? (10G) (5—2,000Hz) &&h28ERH
£ " Shock 1,960m/s? (200G) 11msec, 3times
(=] . . =
e if 2 | 1,960m/s? (200G) 11msec, &H@E3MH
Loy neDrver - ADM 485 484 20mA :
F gé 4 RKF 14N Mass 0.03kg Max Without Cable
3 % g & IV (r—Fnag s
Max Response Frequency Normal Operation L
B X E 5 BH KB X 13MHz B#E I5
-
35ps ~ 63ys (@)
(Note) Including time for a request.. g
Serial Data Transfer Cycle Time depends on the ID Codes. <
U 7N E XA S 2.5Mbit/sec Start-Stop transmission.
F) - UIIZMEEEED, - IDICKY
RE&R#%L 3, 2.5Mbit/sec. SR .
Data Code Base Band NRZ (TWO-WAY)
F — & 3 — K | X—Z/\>FNRZ(WHM)
E2PROM Accessible Address 8bit X 0 ~79Address
E2PROM7 7 £ XAA[EE7 KL X 8bit X 0 ~79 &ith
=
I CONNECTION TABLE =
2 i % =
. - — =
Lead Wire U —K## | Function ## 8t | Remark i % - |
White =] Vce Main Power DC+5Vx 5% FER g
Black = GND —
Light Blue k& SD . . B
— i < TILTF — =2
Purple % 55 Serial Data DUTINT—2ET
\ = ~
K/ ZEREA 27 1—2R
I -5l =7 SEHA
Encoder Side Receiving Side
5V 1 5V
1 1 .
ADM485 1834 1kQ : : 1KQ ADM485 1H24
1 /\ 1 s —_
RS 1 1 L SDAT: Y UT7NT—%
220Q 1 220Q Serial Data
1 1
1 1
1kQ ! 1 1kQ
R % | | é SRQ:V7IX b
— — : : — — Request
DE DE

B E& 4B R 1
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Smart Abs’

APPLICATION FEATURES ®Full Absolute Signal Output
):: B i B INT TV 2= MEEHT 7

eSmall Middle Wattage Motors

®17bit/Turn,16bit Turns (At6,000rpm Max) f '
N~ - 4 =

17bit/ 118z, % 8l%x16bit (6,000rpm Max)
®Two-way Serial Communication Type(NRZ)

.R N N, f— [\,
i KIS 1) 7 L5 — 2 g 4 (NRZ)
OM‘;\;:h/ine Tools ®E2PROM Memory is open for users.
\ 8bit X 80Address = 640bit Max
T AR

2 PN oy
elnjection Machines E?PROM A4 €V il & 2. — 4 Il

£ B T 8bit X807 K L A =640bit Max
LR ®Fail-Check Operation

O
®Even during power outage, Multi-Turn data are backed up by external battery and built-in capacitor
SA 48 - FEREETEMIT Ny TV BEOWED Y 74 T ST -2 513y 27y TLET,
Series

Dimension mm & mm

Electronic parts

ABSOLUTE

Encoder mounting surface

I a—4BfE

~0.014 " ~0.009

0005, 0
896~h6

2
o
=)
o
:
=)
=

38Max

L o
Hexagon socket §
set screw Sol
REARFMFIEDHR U (K IFH% Recommended encoder body mounting screw 2 Recommended
M3 x 3 M3 Hexagon socket head cap screw %T?%E’gﬁ[ﬁ?“
! HET L O— FARBRGRL DR
M3 AT ARIL b shatft details
hEFHE

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

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 128 L,

SA 48 — [17/33| bit —||L]||P|[S]-[5]V
I I 1

Smart Size Resolution Model No. Voltage
¢ 48mm .
Encoder Single turn  17bit 5:+5v

Multi turn 16bit | | TS5667N420

Total Count 33bit

Output phase
H 1 M
P : Pure Binary
W2E

L : Line Driver

© For special cases, please consult us.

O HAIHRIE B £,
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M SPECIFICATIONS
E 3

Electrical Spec. EBRILH Mechanical Spec. ##RrIHH
5 & Starting Torque 9.8x10"3N-m Max
g @ Absolute Signal 17bit/turn and 16bit multiturns Total 33bit #z ) S )12 v (100gf-cm)
F F77VYa—MES | 17bit(1EE) 16bit ($EE) A5t33bit Moment of Inertia
[72] [=]-]
5x10-6 kg-cm?
L B 18 e & = 6.5x10-%kg-cm? Typ
Output Phase . . Maximum Rotating Speed 100s-1 Mechanical Spec.
_ g M
:u 7 s |  PureBinary Code #2iE3-F B x B & & & | (6000pm| imotts )
%upply V?l;age = £ DC+5V =5% R Radial ¥8&AM 0.05mm TIR Max
- ounting “o’erances . Axial W H R 0.1mm Max
(Typ) Normal Operation ANBOFEMLEX L -
Consumption Current 60mA EERF Angular 8 ] h 0.1
H & £ piicd (Typ) Battery Operation Operating Temp. Range Z10~+85°C
100pA /Ny 7 U BpfERF B O B E # &
£ Storage Temp. Range o
5 N -20~+90°C
2 % Line Driver ADM 485 4224 20mA ® # & E
F Eg 4T 4N Protective Construction Not Enclosed
3 = 7R # i & BREE
Normal Operation Vibration 98m/s? (10G) (5-2,000Hz) for 2hours
Max Response Frequency 13MHz @B = E) | 98m/s? (10G) (5-2,000Hz) & &ii2RFR w
B X B & B B ¥ Battery Operation Shock 1,960m/s2 (200G) 11msec, 3times =
13MHz /v 7 | BifERE & 2 | 1,960m/s? (200G) 11msec, &A3E =
35us ~ 63us Mass 0.08kg Max Without Cable (@)
(Note) Including time for a request.. " 2 (F=7nann) %
Serial Data Transfer Cycle Time depends on the ID Codes. ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <

U7 VE xX A M

2.5Mbit/sec Start-Stop transmission. ST /Ny T U (VB) RS [EZ ) Fy LEHER6V)
#) cUI7IZEHEERE, - IDIK&Y
RERE D, 2.5Mbit/sec.FASFAHIR .

Data Code Base Band NRZ (TWO-WAY)
F — & 3 — K | X=Z/\>FNRZ(WHM)
E2PROM Accessible Address 8bit X 0 ~79Address
E2PROM7 7 £ XAA[EE7 KL X 8bit X 0 ~79 &ith
=
I CONNECTION TABLE =
B % 2
. : — =
Lead Wire U —K## | Function ## 8t | Remark i % - |
Red b Vce Main Power DC+5Vx5% FEER g
Black = GND —
Brown = Battery (Notice1) /Ny U EiR Gx1)
Brown/Black %/ & GND —
Blue &5

Blue/Black &/ 2

Serial Data SYTITF—4{EE

Gray X CASE GND —

Notice 1 : Battery Power is necessary during Power Outage.
F1 Ny FTUERIE. FEE-FTCI -4 28T 258 ICLETT,

M RECEIVING AND TRANSMITTING INTERFACE
&/ ZEEEA 2T 1—R

ADM485 18

I a—4%14

=7 2
Encoder Side Receiving Side

—
-t

-
-

T<H

5V 1 5V
1 I .
o | e ADM485 184
/\
! : L SDAT: S UTAF—%
220Q | | 220Q Serial Data
1 1
1 1
1kQ ! 1 1kQ
| i % SRQ:UZIX k
— : : — S Request
(B B 4 5 1 o
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27— K7 TV ® = Eﬁq’
Shis&rt Abs

@16bit.20bit IN A SMALL PACKGE

IF'\H?I;EICATION ;;AE’RES /M T 16bit. 20bit D i 73 it
@®Machine Tools (Hij(lﬁ]ﬁ;&ﬂ_iﬁg?),ooorpm)

TAfA © FWOLWAY GOMMUNIGATION)
oriobore V) 7T = SRS (WIS
.I\?eiuﬁngt\lnstruments @20, 16bit/ 1 Turn, Mulji-Turn, 16bi£.

e 20, 16bit/ 1 [ol#iz, % [0]fiz16bit.
@®High-accuracy Angular indexing Equipment @Fail-Check Operation

FARE £ 16 ) 2 H iz Wriseg
@Semiconductor Manufacturing Equipment ®Even during power outage.Multi-Turn

ﬂﬁﬁﬁi%iﬁ*ﬁﬁﬁﬁ data are backed up by external battery and

built-in capacitor
TS5647 TS5648 R & A S 7 1) 35 kO

WY 7 V3T, ZhlixT—4 %
A56Series VT LR

L
= .
3 Dimension mm Fi& mm
o
(7]
(o'a]
< Electronic parts
FFHE
66 “i
75 i
o W
; g el &
i | =
= QHF ‘
= (1) ‘
= % - T
i ] N 065
= 2-R2.25 ,_%3/ _J]. 03
5' 30 39 Max R
o
= o.Mz 23 B gl
Hexagon socket set - mJ 3
screws (attached) o 4 MW v
AERMIESRL (CEaE) S 1C08] _ f
M3x4 A& E) Joint recess
g8 1 > a—kif
Shaft detail 5| 18 54 083
aft details 5] -
v o Effective length
WEBHHEE D 18 | Hlectielel
Unless otherwise specified tolerance is +0.5mm BENAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 128 L,

SA 56 — [20/36| bit —|L]||P|[S]-[5]V
I I 1

Smart Size Resolution Model No. Voltage
Abs ¢ 56mm LA r= by
Encoder Single turn  20bit SiHw
Multi t 16bit 755648
ulti turn i N100
Total Count 36bit
Output ph
Single turn  16bit ;pujjp :ﬁse
Multi t 16bit 185647 P Pure Bi
ulti turn i N100 .ﬂu;eﬁ inary
Total Count 32bit

L : Line Driver

© For special cases, please consult us.

O BRI THBS EE WV,
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20 or 16bit/turn and 16bit/65,536 turns

SPECIFICATIONS (totai 36 or 32 bit)

tl:*i Before the shaft turned by about 0.6° after power supplied,
3 effective resolution remains 5bit only.

Electrical Spec. EBRILH / Mechanical Spec. ##RrIHH
5 4 @20 or 16bit % EEEHE16bit (65,536H%)| | Starting Torque 49x10-3N-m Max
S 4 | Absolute Signal #5136 or 32bit g ® ~ L 7 (50gf - cm)
§ " 77V a-ES (Eﬁ&lﬁ@ﬁ%‘}}ﬁﬁﬁbitﬁo.@’ HEET 5) Moment of Inertia 1x10-5kg - m2 Max
S e Z &IV, 20bit or 16bit SMEEABIT 18 14 BE = (100g - cm?) a
Output Phase . . Maximum Rotating Speed 83s-1
f a- = =y
W 4 e Pure Binary Code i 2 3 K E x B & ® & (5,000rpm) Max
Supply Voltage DC45V +5% Radial ¥#&AM 0.05mm TIR Max
E iR ) E 1o Mounting Tolerances Axial B H A 0.2mm Max
Consumption Current 250mA ?3?3%)05;;:%% A vtax APDBOETRLBERL E
H ® B pid Max BEL A VB f‘SOOqu\ Typ Angular Eh 0.1° Max
E Source Current Operating Temp. Range —10~+70°C
£ 3 | Line Driver sNosCiies Y- A®E  0mAMax || B ff B K &
a®| 4 FFa4N Sink Current Storage Temp. Range 20~+85°C
s & SUUBK 20mAMax || B # B K
Max. Response Frequency Absolute Signal 52MHz (TS5648) Protective Construction Not Enclosed
B X b & B K 8| 77VVa—+ 3.2MHz (TS5647) & # # & FRUEE
38.4ps~66.4s Vibration 49m/s? (5G) (5-2,000Hz) for Shours
(Note) Including time for a request. & By | 49m/s? (5G) (5-2,000Hz) 9Rf [T}
Serial Data Transfer Cycle Time depends on the ID Codes. Shock 980m/s? (100G) 11msec, 18times =
U 7 EgE XA S 2.5Mbit/sec Start-Stop transmission. & % | 980m/s? (100G) 11msec, 18] 3
) -UIVIXRMEREET, - IDICKY Mass o
RERED, - 2.5Mbit/sec. AHRHN. 5 g 0.6kg Max b7
om
®External Battery (VB) recommended : TOSHIBA Lithium Battery ER6V ®Fully absolute data of 20 or 16bit shall be output by turning <
o5 iF /Ny T (VB) #EER [RZYF LEHMEREV], the input shaft by about 0.6° after the power supplied.

OAILIA—H4IBREMAK. ANHWMEM6EESLELICLY ., E2hR
20bit/16bit 7 7V ) 2 — b F—EPHAEIET,

OTHER FUNCTIONS CIRCUIT AT OUTPUT STAGE (EXAMPLE)
" EE HAE B (B)

=
Data Output Following data are serially output in accordance with the H P = RS Y o s = oc
Hane e IS Sty ® Line Driver Qutput 54 > K4 /NHH misesy v 7 visE) S
Request Codes IDO~IDFICIEU 2T — 2% 2 U7 IVHA Twisted Pair Shield Cable. -
YJIZRbaA—-FKI Single-turn Multi-turn SN65C1168 4 YARMT Y=V Rr=J) & SN75176 s
BUAET—2HA| - 1EET—4 (200r16bit) - FEET— 5 (16bit) 2 ; < [
* 10 consecutive re i 3 L AUSSE1N1 —
quests of ID7 shall reset error signals. ‘ ‘ :
+ 3 consecutive requests of IDC shall clear Multi-turn data z ( ) ><><>O< ( ) <: _D
Reset and reset error signals. 1., | E
Ut v b % B| -ID7EEFOEIYITIARTEEIT Uty b, \W \./
B |Dg§i§ﬁ 3EYVYIIRANTBESAGET 27 VTHLD * Transfer distance 50m Max
I7-Utvk, AR FERE50MEL T ‘
- ; ; ) Encoder I |
Battery Error Error signals to notify data destruction due to malfunction of
vz battery. etc.

Ny FUIT — *¢Note that transfer distance depends much on ambient condition.

(o7 U RS LY F— 58 AT -EREH. i ‘ :
/T VRRBCLYT S MRRE NRAT T —RE R LD TR RARRICL A ECEDYETOTIRB LV,

External Battery Alarm | Error signal to notify external battery's voltage gets below 3.25+0.15V

BRIy 5 TS — 1 B 3.25015V LI FIc & » - 1B A T 5 —{S2 % HH, * Receiving IC AU5561N1 i§ separately necessary.

- — - Please refer to the operation manual for AU5561N1.
Data Error Check Eror signalito notify single turn or multi turn data has been HEARIEIC AUSSEINI PR EE Y ETOT, FRBRH EEL,
ToRI5-F197 | I mEr—4. SEEF— AFREICL - HEATS—{E2E 1A, ¥ 7-F#IZAUS561N1EUREIAAE (801100401E50) #&HEC £ W,

CONNECTION TABLE SERIAL DATA (EXAMPLE)
=K x SYUTIVTE—4 ()

COLOR FUNCTION
& % B
BEIGE dle | 16~44s (40~110 bit - 2.5M bit /sec.) [ dle
ey VB (Battery) FARN(H) | o | 74 KoV (H)
LIGHT BLU Serial Data
SD [ “ ] CF | SF | DFO | DF1 DFn | RF
K& SUTFNTF—4 | | | | // | |
GRY Control Field = Status Field DataField ~ ns7 |CRCField
R CASE GND M-V 4=IK A7=4274=IK T—=4714-IK CRC 71—JVR
AW ATIATAIY
BLK GND ¥—#%D | DFO | DF1 | DF2 | DF3 | DF4 | DF5 | DF6 | DF7
W%};T ¥—4ID0 | ABSO | ABS1 | ABS2
& DC+5V >—4ID1 | ABMO | ABM1 | ABM 2
BRN 7 —41D2 ENID
E:3 GND >—4ID3 | ABSO | ABS1 | ABS2 | ENID | ABMO | ABM1 | ABM2 | ALMC
VLT SD [?e”a' Data ] ENID: Encoder LD ABS : Single Turn Data  ABM : Multi-turn Data
ES JYTINTF -5
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SERIAL SIGNAL RECEIVERS
U TINES=ERIC

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, Multi-
turn data, & Alarm)

IVaA—-Zh6EEEINE YY) 7ILES (40bit~110bit, 2.5Mbit)
DI85 LIV L | 16bitd & U32bitCPU/ S 2 & % WM EZDSP/Y 2\
D4 v E—7x— AR %E & 5 7-TS5647 , TS5648, TS5667, TS5668,
TS5669H D > ) 7 IILEE5ZEICTY,
AUSS6INLIZEIDIAAEE 1% 8 > Tk b, CPUL DRI AT &Y
<¥., 7. CPURHB Iy a—4F— 2 55AHT720
IZID3 (1 MiEF — 4 +ZRisF— 4475 —4) E—FD~v=2
TILGAM UBREE i 2 T T,

*¢For details, please refer to operation manuals, 801100401E50
?i%?HCAHONS _ _ ‘

R FFHI3AUS561N1ERIREEBAZE . (801100401E50) &SRR Z& Ly,
%Jpply;%/ oltage = 5.0V+10%
Source Current 40mA Max

H & B &

Permissible Voltage
HEANEE

Max : Vpp Min : Vss

Output Current/Terminal

H 77,% 7 / ﬁ ? +24mA Max
;;rmlsgble D*lifsma;&on +200mW Max
%perat{l};g Tegpera’;;re —10~+85°C
{S%torag%Temgratug —65~+150°C
OUTLINE
P45 A
Dimension mm Fi& mm
| 23.2:04
‘ 20.0t0.1
80 51
I
81 =50 o1 &
=.|.| 9 L
= 4| & — A
Index g 3 ,': 0.8:03
100 L. = 31
UUUUUUUUYUUUUUUUUUU I
1 30
H 0.65 0.30*1
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SYSTEM CONNECTION

VAT A %IUL
e 114 +5V
16bit (32bit) CPU (£ — K Z{Efl) 26 | +3V po F&— Sy
5 +5V D1 160
51 +5V D2 59
571+5V D3 |58
76 +5V D4 56
POWER ON RESET 5o+ 5V D5 55
84 +5Y Do |24
85 TESTA D7 53 DO ~ D15
86 | JEST2 Dg |-92 USER DATA BUS
TEST3 49 (16bitE — KB%)
87 | 1EaT4 D9 75 16bitE ¥
20 MHz 4] 3, D10 127
1 {2 D1t [as
| Sovuil § 2 SYSRES Di2 a5
I I 5 ABSMD Dia |44
| SDAT D15 [43_
10kQ o INRQ 42
=Ta) 69 | RAw D16 |43
+5V 78 | RQMODE D17 25
TS5647,TS5648 50m Max 79 | RAco D18 =g DO ~ D31
COLOR [FUNCTION| AWG24 80 | RQC1 1o a7 USER DATA BUS
2 & | @ 8| | WA 81+ RasSTB D20 36 (32bitE — KE¥)
WHT STRB 35
Vec [—0—0q (USEH )(078) 67 | G5 D22 34
BLK T DECODER S D23 55—
2 GND —o 2 72 | CpuM D28 32—
64 25 Fan—
BRN GND o VB USER [A2 55 A2 Dog 130
% 1.6y ADR. | At e Al Dy |22
BEIGE VB o T BUS [AO 757 A2 Dog |28
IR 2 72| DMODE Doo 27
HOYEY] sp o — | — 8 | 2ney D30 |24 DO ~ M39
VLT — 2 R | 11| BRCONT D31 53— J |USER DATA BUS
" sp |l—o . 1ﬂ 130 SDTS mgg S (F= 27V~ FE5400it)
TS5667N120,N420 & 6 | GND M34 [22
SN75176 GND 9
COLOR |[FUNCTION 7_| GND M35 —g
% EE 25 | 3ND M36 ==
RED Vee 31 GND M37 5
7 50 | GND M38 2
P=C | anD 257 GND "E 82— iy
T @73EDMODE% “L” 2F 5 &. 75| GND TIMOT [83— &1 L7y k15—
%2 | GND CPUE— F32bit& 54 £ 9, 88 | 2ND RQBUSY [<5— Zf5H
BRN VB 93 | 3ND RXBUSY [—=— {5
= 100 | GND  AUS561NT
BLU 77
= SD
— ]
BENBLK| 55
| E/E
Eﬁ% | - Input O : Output P : Power Supply
FUNCTION FUNCTION FUNCTION
PIN | /O | NAME ;%NCTQE PIN | 110 | NAME ;%NCT'%S PIN | /O | NAME %NCT‘%’:
HERER c HERER © HERER " =
1 P Voo +5V+10% 35 o D22 69 I RW
2 I | SYSRES | System Reset YAXTLYUty k| 36 ] D21 +—— Data Bus (32bit) 70 | STRB
3 P Vss GND 37 | o D20 F— &N (32bit) 71 I s Control Signal
4 | X1 System Clock ZHv 7 38 (¢} D19 ! 72 | CPUM #HEHES
5 o) X2 System Clock 470w %7 39 | P Vop i +5V£10% 73 | | DMODE
6 P Vss GND 40 | O D18 74 I DS40
7 P Vss GND 41 | O D17 75| P Vss GND
8 ¢] SRQ Request Signal WIZIXMES | 42 ] D16 76 P Voo +5V+10%
9 I SDAT Serial Signal YU TILES 43 | O D15 77 I INRQ
10 /0 SDTS _ 44 o D14 78 | RQMODE Control Signal
11 O | DRCONT Control Signal 45 o D13 79 | RQCO #EHES
12 | O | RQBUSY e 46 | O D12 80 I RQCH
13 | O | RXBUSY 47 | O D11 81 I | RQSTB
14 | P Voo +5V£10% 48 | O D10 8 | P Voo +5V+10%
15 o M39  |—— 49 o D9 83 | ABSMD Control Signal &l &
16 | O M38 50 | P Vss P GND 84 I TEST1 J Test Signal
17 | O M37 _ e 51 P Vop L1 4BV£10% 85 I TEST2 2 R
18| 0o | M3 _..7__;&77; ll(:i)b‘t)l\ 52 | 0 D8 86 | - - 7N
19 | O M35 7 ! 53 | O D7 87 | - -
20 | O M34 54 | O D6 — Data Bus (16bit) 88 | P Vss GND
21 o M33 55 | O D5 F—%JNZ (16bit) | 89 | O | TIMOT | Time Out Error 24 LT hIF—
2 | o M32 56 | O D4 A 0 | - -
23 | O D31 57 | P Vop Lot 4BV£10% 91 - - -
24 | O D30 58 | 10 D3 2 | - -
25 | P Vss GND 59 | 10 D2 93 | P Vss GND
26 P Vop | +5V+£10% 60 | 1O D1 94 - -
27 o D29 I 61 110 DO 95 - - _—
28 o D28 Data Bus (32bit) 62 [e] INT EAEE 96 - - _—
29 o D27 | F—&INZ (32bit) 63 P Vss GND 97 - - -
30 o D26 | 64 | A0 Address Bus 98 - - _
31 P Vss ! GND 65 | Al 7 RLZXINZ 99 | - -
32 | o D25 | 66 | A2 ) 100 | P Vss GND
33 o D24 67 | cs Chip Select Fv 7L 7 b
34 | 0O D23 68 | P Vss GND
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READING FORMAT

J—RKT7+—7v b (TS5648ND %)

DATA FORMAT
T—374#—=<v b

Reading Format (Encoder data map) in 16bit CPU/DSP Mode Request Output
. k= pE= e e a I
16bit CPU(DSP) £— K¥— % L (I>3—4F—47 v 7)ID0,3,NHE ) 7 IR hHA oF | Control Field
DATA =PAN R P A
o. . ata Input (Reception
DN _A,ddress D | R ion)
7 KL Z| po D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 Di1 D12 Di3 D14 Di5 AP (=) | | | | | ______ | | |
A2|A1|A0 F_4 CF | SF | DFO | DF1 DFn | CRC
Transmission *{51D cooo0oo0oo0o0o0of{{( 0~ n—0—1 ——— " )
01040 CF :Control Field 3> hE—JILT 4 —JLR
ololtl comaio LiﬁiSW‘eTum Dala y>gng—>5=% SF :StausField AF—%X74—JLK
ontrol Data Y rA—-ILF—% i . + —__ — S
- 20 19 18 17 16 15 14 13 Bllzoti n.<DataF|eId ToET1—E
Single Turn Data > JIg—2F—% MSB n=7
DO |o|1]0 bit
12 11 10 9 8 7 6 5 4 3 2 1 00 00 FIELD FORMAT
0[1]1] StatusField XEZ—FZ74—ILK CRC ﬁ.j 4—=IVRNT7 44—y b
1/0/0l 0 0 0 0 0 0 0 O 00 000 0 0 0 (1)
1) Control Field
1/0/1] 0 0 0 0 0 0 0 O 00 000 0 0 0 (1)3> FA—ILT 4 =L
icati T
1]1]0 0 0 0 0O 0O O 0 O Communication Error Data _| 0 | 0 | 1 | 0 |ccO | cc |CC2 | cc3 | CC4| 1
ofjo|o Transmission ID {5 I1D 00 000 0 0 0 p— :
LSB Single Tum Dala S > 7 L 5—>F—% Startbit §y‘nc Code ID Code Delimiter
00| 1] ConvolDala axpm—az—g | B T T ?g;gttith' ld//]:'_'\ ID3-F TUIvs
atus Fie
Single Tum Data 3> s &—>F—4 MSB (2)2F7—2ZT4—IF :
o|1]o bit _|
oo e s 765 43 2% 0000 o |ppo|DD1|DD2 | DD3 | eao | eat | cao | cat | 1
D3 Encoder ID (10) 1> 3—4ID(10) | LSBMultitum Data s F4—>F-4 Start bit Infomation Code Encoder Alarm Communication Delimiter
O 5 o 0 0 1 0 0 o bit Z2—hNEy b 1 T744=Y3>a—-K 13-4 Alarm 7UIyA
16 15 14 13 12 11 10 9 TI—h EET 71
Multiturn Data v )uF 2—>5—% MSB (3) Data Field
i 00 000 0 0 O F—271—JLK 0 ~ DFn [Z4dS.
100 8765432131‘1 (3)7—4 K (DFO ~ DFn (Z3d5)
T
1101 Alarm Data 75— 55 —4% Status Field 25—2274—JL K _| 0 | do | d1 | d2 | d3 | a4 | 5 | a6 | d7 | 1
111]0 CRC Communication Error Data Start bit Data (LSB First) Delimiter
24— bEy b F-4(LSB77—% ) FYiv%
(4) CRC Field

(4)CRC 71— K
_| 0 |rc0|rc1|r02|rc3|rc4|r05|r06|rc7| 1 I

Start bit Data (CRC Code, LSB First) Delimiter
A4—hrEy b 7=%(CRCI-K.LSB77—Z}) 7UIyg

SCHEMATIC IN 1/0 SIGNALLING (at2.5 Mbps)  I/OfEB5 £ DK (2.5MbpskF)

CS |—|

[ B S

DATA

I I

BUS RQDATA

(DO ~ D15) 1us Max
RQ

4us

NEW NEW
\DATA/ DAT

Request to Encoder

4‘
LI
(I a-4~DYIIXR) _,——|
DRCONT ———

6.4+0.2us Transmission Side Waiting
T =IE] IT

SD HEAIWA
Data From Encoder §
(I>3-4h507-%) |_|
16us ~ 44us Max 10us Max
Internal Data Serial Data Reception CRC Operation 1us Max
Latching S)TINT— 825 CRC#E#
mET— % OLD DATA >< NEW DATA
Ty F
38.4us ~ 66.4us Max
Released after the 1st READ
NT (1B BE ®READ THZkR)
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TIME SEQUENCE IN GPU MODE (16bit)
B4 LS —4 > X CPUE— K (16bit) )

® RQ WRITE (when transmitting request) @RX READ (when data reception is finished)
RQERAA ()7 I X MXHER) RXFAA (F—22EHKT)
A0~ 2 DATA =
INT —
250ns Min
250ns Min
cs — = e

s | 4.5ns Min
WR —I RD |—,—

100ns Min FOns Min

| A0 ~ A2 ‘ 1 2
——— Received Data \
DO ~ D15 RQ DATA - - -
. N———— ZET— & abcd, efgh, ijkl,
Internal Request Register RET-2R ”E:>< ‘ o
AEBY VIR b RQ DATA SIS
I/;X'B'l >< - D0 ~ D15 abcd efgh
‘M‘ 50ns Min_| | | | 10ns ~50ns
T !
Access Time 77X %4 L 50ns Min
DRCONT
IHA_,BLE OF_,_:I[;ERM,:INALSIFUNCTIONS % For details, please refer to operation manuals, 801100401E50 for TS5640
i EEE—E SE#0I12AUS561NTERREEIAE . TS5640/ (801100401E50) &BHC £& L,
TERMINAL FUNCTION TERMINAL " FUNCTION
1 " - PIN No. CODE 1 = PIN No.
CODE%¥% /O/T i o s B 0. e /O/T " 8 5 B 0.
Outputs Request data.Open when not used. Fixed input of H.
sha ° | UsIR TR, KERBEE-T, 8 ABSMD | 1| wp A scEE 8
Outputs communication direction of Serial data/ X1 | Clock input 20MHz +/-0.05% 4
Request. Usually in reception mode ; turns to be in 28y 7 AF20MHz +0.05%
tl:anﬁmissi(;n m(()jde when ID code is transmitted. X2 o Clock output. Inverse phase of X1. 5
when not used. _ O X1
SDTS  |IW/OIT| oy 7 — 5 & U 7 T X FF— 2 ORBME HHT 10 787747 £
BT, EEEIRERETICA-FFEHENDEE SDAT | Inputs serial data. 9
—FEEShRET—FICAB, IDI— FEXMHLE SNTNT—SAD
hBEREE-—NIELHED, REAFIHERE. INRQ | Setting Request cycle in Manual Mode. 77
Shows status of SDTS terminal ; outputs H in trans- YZaTNE-FE, VIR FEEOARE
DRCONT o mission mode. L in r_eception mode. Ope_n Whelj used. 11 Interrupt signal. L when data reception is finished.
SDTSIiEFDREEERT . EHFIE, RET—FILE Released when output data or RD are accessed.
HhT 2, KMEAKEA—-T>, . In Manual Mode, Outputs 1p sec L pulse.
INT o EAHHNES, COESHLICED ET— 2 RERT, 62
Outputs bus signals in Manual Mode ; otherwise fun- See con- HAF—4. :D’&'77EZ‘§'6 LR h’;: DSPE
- ctions as 16 bit I/O bus.Request data are written here. | nection — KT, TS+CSIC& VMR, ¥ =17 E—RNTIH,
DO~DI5 | VOIT | 2= 17 )L % — NBFHAIS R, BRIZ16bILAHA/S | table 1pseco)|_/\°1:z&wmm% *
UJIZRMF—2FTHEEALD, EiGRSR
Selecting L for CPU Mode H for DSP Mode.
Upward block of data bus. Tri-state in 32 bit mode ; | go con- CPUM Ipu DSPE— F‘i)‘QPUi)‘{*ig?RAﬁ? 72
N.C in 16 bit mode. For output only in Manual Mode. | .- L:CPUE—F., H:DSPE—FK
D16~D31| O/T | F—%/NZLEfifll, 32bitE— FOBFE, FIA 27— | - -
ko, 16bitE— K CHRERERD, Y2 7ILE—F able Signal to control ASIC. L to stop ASIC operation, H to
TN BRRSR stop 1/0 operation of ASIC Transmission/Reception
e . block works regardless of this CS Used to input
- o Upward block of data bus For output only in Manual Mode. fet)el connection cs Ipu address code. 67
M32~M39 F—aNZR i, T2 TIE- KT, HHER. | frssm ?\leg)%wufie LTASICHifE. %ﬁé‘s'g%%”?;ffé
FIET 5, ERMETO Y 7 IZCSOEEICRRE
Ibn{)utsc;iata mode control ; L in 32 bit mode. Hin 16 5, 7 }\"I/;:l—- K ADEE (S,
it mode.
DMODE | IPD | 5 g&_ k2> hO—JLAF, 32bitE— FIZL, 73 Only on 16 bit mode (at DMODE), Request is made in
16bitE— KIZHZE AF, RQ | Manual Mode with L. 78
F16bitE— K Z Dif Z
TEST1 I Test terminal for simulation, Usually fixed at L. 84~87 MODE [[jhgoIDib;;bvwfl_jl;ﬁﬁo_)f”t ,;gm;&u ¥3¢&
TEST2 PU v 3aL-2 3 A7 2 METF. BRELKERT 3. - °
Outputs busy signal of Request. Monitor signal to Inputting Lina ManuaI—Mode Request enable_s to
- know ASIC is transmitting Request. 12 trarrsmltg spe;:mc Relquekst code after recognized at
RQBUSY o | =o Y= h 7 - = = trailing edge of next clock.
Iz 55, Vix{E . - -
;—Ze;a;%fingr? ASICHRERTH B L &R RQ STB 1 AT E—RUS TR RO, LOREENZSE 81
= ﬁVJCLl_(G)_\*L'FU THBRAZh, BAEOYYIZXhO—
Outputs busy signal of reception. Monitor signal to FH%EEN D,
ovaRey know ASIC is receiving data. = :
RXBUSY (o] = = ‘e (= - = - 13 RQCO Determining Request codes in Manual Mode. 79
f%%‘gwam ASICHRERTHZ L EERTE= RQCT I | 2270 E—FBOUIIZ ha— KERET S, 80
- . Used to synchronize with DSP in conjunction with CS
Selecting output data in Manual Mode. _ X .
DS40 Ipu - T =_ == 74 in DSP Mode. L in CPU Mode.
Y=a7NE - FROEHT - S EER. 1S PU | DSPE— KR, CSEELHHALTDSPORMAEL |
Time-out error. Outputs H when serial data is not TfEM. CPUE— FEFIILICT 3,
TIMOT o rgcfze; .?Lalﬁgﬂjes}f,]o?i MERIHL. SUT 89 Inputs READ/WRITE signals in DSP Mode.Inputs
T — AR T = RO E H 7 * READ signals in CPU Mode.Usually fixed at H for
—_ READ mode.
SYSRES | 1pu | IPuts system reset signal. 2 RIW IPU | pSPE— KRS, READ/WRITESS & L THEIE, % 69
PU | ¥ 25 aU+Y bR, (FFEH L E— KOHICL TH< . CPUE— N TIZREAD
E5 & L THIfE
Shows address is efficient in DSP Mode. Used for in-
termal data latch. Used as WRITE signal in C_PU Mo_c!e. A0 Inputs address.Used for internal control by connect- 66
STRB lpu | DSPE—FOK., PRLAAHTHDI_ LERT, T7— 70 A1 | ing LSB-side address from CPU. 65
2DAET v FICHEA, CPUE— FTWRITEEE &L T A2 7 KL ZAHHTF, CPUD S DLSBRIT KL X % #fi 64
Ao LTRE I hO—JLICER,

I 2 Input O : Output T : Tristate Ipu : Input & pull-up IPD : Input & Pull-down
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NOTICE IN TRANSMITTING

B LEDFEE

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—-20OHEAh
@ > l
Power Electric ®
Supply device °©
g R S BEFRE Encoder
= o Ira-—-4

Fig.1 Favorable Sample
-1 Bufl

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 Vt 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.

57 uwugaus,

1.BRZ1 > OERHE

BROPSA VTSIV FITA vV EBTRTIZLTC, [6—
DY =N FTr—=TLTERETEEIIIILTLLZIN, 77
VRIAVEKRLSTEEDIZIDIA VRO —T L TR
RULZZDTAEBFICELITAEVE—F 24 XITHEHL 5B
DTHERLEFIED EH A,

1o0D%E ﬁ#%l/: geryva—xkLIl@fEt 3
BYEEICERAET 2546, EE» L Zh 2O
%ﬁ74/&mw1%ﬁ%1%?5%%#éhi¢o%ﬁ
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NOTICE IN TRANSMITTING

EXELEDEE

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 cir-
cuit 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 fre-
quency characteristics used for a noise filter.

4. IN CASE OF HAVING NOISE ON
POWER LINE

Power should be supplied to an encoder thru a transmit-
ting 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
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TRANSMITTING DISTANCE

rgesizk

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 5m (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 and 5 is suitable for eliminating

noise in transmission.
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HOW TO USE ENCODER CONTROL SIGNALS

I - FHlEEEDENT

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
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)

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

2R

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.
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NOTICE IN HANDLING

IR LEDFEE

(DAvoid forcible impact to the shaft.
(The disk may be broken)
(2Apply the power supply as directed.
(Normal operation may be interrupted)
(3Operate within a stipulated temperature range.
(Normal operation for IC,etc. may be interrupted)
@Give careful consideration to resistance and capaci-
tance of transmission line to the full.
(Normal signal transmission may be interrupted.)
(BEliminate 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 rea-
son.
(Normal signal may be interrupted by generating dust
on disk.)
(®Avoid providing an exceeding load with the shaft.
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MOUNTING WAY

B 77

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 oppo-
nent 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 N
‘ o
b4
i - . n
1 u]
B)
7__ Pl J
ﬁ. \ Attaching plate
2SRPIIN

Fig.6 Standard Way for attaching Encoder
K—6 I>a—4NEEBRFHE

There is another way of attaching an encoder by use of
front screws as shown in fig.7. It is favorable for attach-
ing hole's dimension tolerance between spigot and
attaching section to be H6 to H8 in acoordance with res-
olution.

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 oppnent shaft being aligned.
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Fig.7 Attaching Way for Encoder by use of front screws
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MOUNTING WAY

ISR RS

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
Doy hhyTULT

Driving motor

BEHE—2

Flange
750
Fig.8 Rigid Coupling
K-8 Uy Ay TULT (B

Mounting plate

fzw;:/mﬁm

Hollow Encoder Shaft
@I O-4Y w7 b

Motor
E—%
A
Motor Shaft
E— 28
Encoder ltself Bearing
ToA-FKE Npyry

Fig.10 Sample of mounting method
E—10 ¥ > b FHED—BH

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 driv-
ing 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.
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Fig.9 Encoder case mounted on a flexible plate
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DEFINITIONS

RAEDESR

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.

(2 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.

(® 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 UVW 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 emit-
ter 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.)

(0 Maximum rotation speed : The value indicating the max-
imum revolving speed mechanically permissible with
respect to the rotation of the shaft.

(1 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)

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

@ Thrust load : A longitudinal load onto the shaft.

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

(15 Hollow shaft type : A shaft with a hole inside, into which
a shaft of the measured side is directly inserted for con-
nection.

UVW signal : Three signals of 120° phase difference for a
brushless motor.

(D 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 YY) a— MLz rya—4,

signals with time differences to an output line of a circuit. ® S UTIVEE 1RIEOHIRIZES DT - 2E5%.
REREZE & 5 TiEE 3 % .
Types and Designations of Protective Structure REBEOEREFUVSH
1. Types of Protective Structure 1.REBEDER
The types of protective structure consist of the combination PREERE DT IL. KUK BERMDOEAIIKT 24
of the protection type (first coding) against entry of solids as #EELRLT) . R KB KRDBAICKT 210858 (G230
shown in Table 1 and the protection type (second coding) 5) OMARIZK S,

against entry of water as shown in Table 2.

Table 1 Types of Protective Structure against Entry of Solids
F1 BEFEYORAICNT 2REBEDEE

First Coding Protection Degree

£ 18 5 R EODOREE
3 (Semi totally-enclosed type) Ends of solids 2.5mm or over in diameter do not enter inside.
3 (#E2BR) BEE2.5mm%# A 3 ERMOERIAMICEBAL B,
4 (Totally-enclosed type) Ends of solids 1.0mm or over in diameter do not enter inside.
4 (2FAR) EF1.0mm%#E A 3 ERMPOERIRMICEBAL BV,
5 (Dustproof type) Dust that impairs the designed operation or safety of the rotary encoder do not enter inside.
5 (BREEZ) A—2YI aA—-4OREDEMERVRLMEHET IEDBEFATICRAL KL,
6 (Dusttight type) Dust particles do not enter inside.
6 (MEERZ) BEFRALEL,

Table 2 Types of Protective Stucture against Entry of Water
xK2 KOBRAICHT 2 REBEDESE

Second Coding Protection Degree
£ 2 8 5 T E OB E

0 (Open type) Not protected against entry of water.

0 (BAmH2) KDBAIKL T, HICRESATOED,

2 (Drip-proof 2 type) Subject to no harmful effects by waterdrops falling at angles 15° or less from vertical.

2 (BhiE2R2) MEDLS15°LRADHHDISETTHKBEICE > THELREEZ TRV,

3 (Rain-proof type) Subject to no harmful effects by waterdrops falling at angles 60° or less from vertical.

3 (BAFRHZ) MEHLS560° IADFRALSEFTTIKEBEICE > THELTZEER TRV,

4 (Spray-proof type) Subject to no harmful effects by water spray from any direction.

4 (Bh% D) EDLS>FAPLDKDOREDICE > THEELHFELZITEL,

5 (Jet-proof type) Subject to no harmful effects by water jets from any direction.

5 (BArE7RZ) EDLSTMPSDKOEREERICL>TEREELHEEZT RV,

6 (Water-proof type) Impervious to water in strong jets from any direction. (Note 1)

6 (MiKH) EDQESBHMEDLSDBONKODEEERICE > TEKIRAL BV, (F1)

7 (Immersion-proof type) No water entering when immersed under water at specified pressure for specified time.

7 (BiER) HEDES - BFETKPISRL THRPRAL BV,
Note (1) "Water-proof" means a structure that does not allow the entry of FEF (1) WAEIEE. ENLSEFEDLSDBOVKOEEERICE > THKIR

water against strong water jets from any directions, but it does ALBWBETH P, KPFEHICMHAZBETIEEL,
not mean a structure that allows use under water.
2. Designations of Protective Structure 2. REBEDFVH
The designation of protective structure of a rotary O—& Y LY a—XOREREOEUTIX. RSO
encoder is comprised with IP meaning the protective MThdILrERTIFLT (IP) , BlicH K UHE2RLH
structure, first characteristic numeral and second charac- DIEET 5,
teristic numeral in this order. 7. Blaids. B2V Thr—HE&RE L AWBEER.
In case either the first code or the second code is not ZDLHEXET S,
specified, it must be represented by X. %1 1P 40 40
I Characteristic letters &2 P65 R E (BHE)

Example 1 IP 40 IP 40 o %13 1P 4X F158E (£HK)
Example 2 IP 65 L 2nd characteristic numeral B4 IPX5
Example 3 1P 4X 1st characteristic numeral

Example 4 [P X5
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OPTIONS F7°> 3

COUPLING #»vy7u>y

Allowable displacement for attaching.  BUSFBRZEAL

Parallel displacement : 0.1mm.
Angle displacement

EITEFE0.1mm

: 0.5deg. AEZ(IE0.5deg

Dimension mm ~Fi%& mm

Bellows Coupling
NB=ZXHyTULY /

Model A B SOax
(+8.o15) (+3.o15) 3 3
MU939N2
$6.345 H7 $6H7
(+8.015) (+3.018) EE‘ x
MU939N3 © ipn © ‘E"
H7 H7 © | | &
46.345 410 2 < o 2| 3
=
Twisted torque 9.8X10-" N-m/deg
BUHhBMILY  (10kgf-cm)
4 - M3x5
\ RARMIEDHL L
Dimension mm Fi% mm
Diafram Coupling
HAYTSLhy TV / 2
22+ 10
Model A B 8
MU714 ¢10+g.02 ¢10+g.02
MU714N4 | 410+9% 467302 - H
2 & < =8 - ]]; 4 m| &
Twisted torque 1.75 N-m/deg R __+r =
hLUhbILY  (16kgf-cm) | N

4-M4x10
NANRfTIED L
RAaF v M)

4-M4x10,4-M3x10
NARMEDRL
(RBF v M)

Dimension mm ~fi%& mm

Model A B
MU1396N1 ¢6+8'01 ¢6+g.o1
MU1396N2 |  46°5 4873
MU1396N3 ¢6+g-01 ¢4+g.01

Twisted torque 3.92X10~' N-m/deg
hUhbIVY  (4kgf-cm)

RARMEDR L
4-M3x5

1 9 0.5

|
Tt ¢
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Dimension mm ~Fi& mm

Model A ¢B
MU1527N- 6 6
3I
|
MU1527N1 6 8 7
o
o
MU527N2 6 10
8 |6
20
Dimension mm ~fi% mm
Plastic Coupling
BlEZATHyTUL YT /
Model |¢dl|¢d2|¢D| L | A | B |BL3Y L
MU1451N1 {10 |10 |22 | 25.6 [3.6 | 7.1 | M4X6 A A
MU1451N2 | 8 | 8 |19 |23.6 | 3.5 |6.8 | M4X6 T T
MU1451N3 | 6 | 6 [15|21.6 |2.8(5.2 | M3x4 - L,\” H ! —
°© ] o
MU1451IN4 | 5 | 5 |14 |20.8 | 2.7 | 5.2 | M3X4 o ¥ 11N ha B
MU1451N5 | 5 | 6 |14 | 20.8 | 2.7 | 5.2 | M3X4 I
MU1451N6 | 4 | 4 |13 | 21 |2.7 |5.2 |M3X4 5 5
MU145IN7 | 4 | 5 |13 | 21 |2.7 |5.2 |M3X4
MOUNTING PLATE Eif§75>% (For OIS35Series)
P/N 603202777N40 P/N 603202778N40
3-¢3.5. 4 28MAEA L%
4202501 1= BESY) 465, 33,5
10
A ] 2
! ~
(e2)
<(|
3
(=]
$46
420_3
1*;‘“ 1]0.01[A]
N " 12 9
Y% ~ =
(s2)
l“LO? A ¢20+8.021
[[Jo.01A =
o
N o
BfIM (AFT75>0H) D
P/N 603202845N40
o {2 - 0
. Rk
2 B 5384 ‘ ‘ 2
12 7.3
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CONVERSION TABLE

" B =

Binary Bit  Counts (degree) (min) (sec)
2EH hy M *(B) () "(#)
Evhk

7 128 2.8125 168.75 10125.0

8 256 1.4062 84.375 5062.5

9 512 0.7031 42.188 2531.3
10 1,024 0.3516 21.094 1265.6
1 2,048 0.1758 10.547 632.81
12 4,096 0.08789 5.2734 316.41
13 8,192 0.04395 2.6367 158.20
14 16,384 0.02197 1.3184 79.10
15 32,768 0.01099 0.6592 39.55
16 65,536 0.005493 0.3296 19.78
17 131,072 0.002747 0.1648 9.89
18 262,144 0.001373 0.0824 4.94
19 524,288 0.000687 0.0412 2.47
20 1,048,576 0.000343 0.0206 1.24
21 2,097,152 0.000172 0.0103 0.62
22 4,194,304 0.000086 0.0052 0.31

ANGLE CONVERSION TABLE

AERER

radian

1727 > =57.295780" =3,437.7468" =206,264.806"

radian m rad.

radian m rad.
1"=.000290888> > 7 > =.290888 3 1) 5V 7 ~
radian m rad.
17=.000004848145 ¥ 7 > =.004848143 U 5T 7>

BAEBS (W4 —-FDAEOIHSE)

a BE (185)

X BESR1.ImE RARAaICHL T %) ERt

10,000% (2.8%) 35m
1,000% (0.28%) 350m
100% (0.028) 3.5km

10% 35km (RE—N\EF) (BRE—FHH)
2% 180km (RFE—fRH)
1% 350km (RFE+—FR)
0.6® 550km (RFE+—J/\F)
0.5% 650km (BRH<«—/\F)
0.1%® 3,500km (i@«—dtiEE HA)
0.01% 35,000km (FFILBETE £ TOIES)
aAE
1.7m
x BB




MEMO
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