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HISTORY OF ENCODER DEV

SEIIfEOIY

1985
(S60 )

1980
(855 %)

1970 & 1975
(S45 %) (S50 %)
|

1971 5 (46 %) 1977 &£ (s52 %)
EmiEm A A-D TR | | BEAIUA 2
Noncontact (LED)
Type A-D Converter Standard Incremental(LED)
TS295 Series

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

1983 5 (58 %) 1987 5 (S62 %)

AHKXTINFH—> BEAERLA IR BV

Mechanical Multi-Turn Reinforced Incremental

TS1604 Series TS5080 Series

5bit ~ 12bit #%48HA 25 ~ 1,500C/T
(for steel)

Technological Development

1972 5 (S47 %)
7RI -4

Brush Type Encoder
TS449 Series

TS1
19b

(LED) E—42H#HAC Y
Small Reinforced A 2)b
1?73 'ﬂi (348,.'&:) Absolute(LED) Incremental for Motor
=D FBEET7 TV a—k | TS1660 Series Control
High Resolution Absolute 8bit ~ 12bit TS85146 5,000C/T

302-1193B
it

1979 & (s54 %)
INEERRALRE 7 T —hk

1988 £ (S 63 %)

1989 & (H1 %)
EREEEA X

2
High Resolution
R y Incremental
Ay A4 TELRN—=YML . N . > TS5410 Series
TIVFZE—=>2 T a— I O—4F 90k ~ 480k C/4

f§ o %3_6659 Multi-Turn - Absolute Encoder
FE S 400 7307
T < 300 169
s B3 2 107 g
% = 200~ g 137 B4 w4,
# % 100 O Biggy
aP « -1 3 Y —.
'i“ 2 o |{1$T}L||{7\!§S. »l |
BE 1989 & (H1 %)

5 10 BMRAI>a—4

o) AB I FR—2 Magnetic Encoder

2 99 Mechanical TS5270 Series

ulti-lurn
Z g [# 9 120xLe7 11bit 1,024 C/T
BE 1.1kg

1 949 ¢ 70 X L66

(AY) &% =

Price (¥10,000)

B & :400g

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

|
94 ¢ 35 X L38
HE 1109
K= IFE=Y
17bit Memory Multi-Tum
= |

|~ .
T2
Abs - Inc

170) 517 ¢ 35 x L18

E £ :30g

19805 1985

S 19904 19955

2000 20055 20104

3 Zmagaus,



ELOPMENT AT TAMAGAWA SEIKI

dA—5HFEDSHDH

1990 F 1995 = 2000 F 2005 F
(H2 %) (H7 %) (H12 %) (H17 %)

1990 £ (H2 %) 1996 £ (H8 %) 1998 & (H10 %)
PUTPNTTIV)—-X AY—b 7TV —=X A= 7TV =X
NYTUNYITYTINFER—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
S @
o N &

=

1991 & (H3 %) 1996 & (H8 %) 1998 5 (H10 %)
REA VAR AYX—b 7TV =-X AY¥—bT7TIDU=X
Hollow Shaft Incremental NYFUNyITvT NYFUNYGTTIIVFEZ—>
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
1992 5 (H4 ) 1996 & (H8 %) 2001 5 (H13 %)
FHAIO-4 AY—=NT7TII)-X AV¥—=hL29I =X
Space Encoder Ny TFUNRYITyT WHEY U T7ILT —2EEHR (NR2)
ETS-VI( HifTHBREE VIE) A Smart Abs Series Smart Inc Series
Bt vYREIa-4 1.;& Battery Backup Two-way Serial Communication Type
High Accuracy Earth SA85 20bit (NR2)
Sensor Encoder SN SI35 17bit/Turn
for ETS-VI (Engineering ? g
Testing Satellite VI Type)
1992 £ (H4 ) 1996 £ (H8 %) 2001 £ (H13 %)
BRI a—-4FE=EMEH Sl A AY—bT7TIDU=X
Magnetic Encoder for Vehicles JUTIVESZEIC Ny TUNYITYTIIVFE—2
TS5840 Series Smartceiver Smart Abs Series
Serial Signal Receiver Battery Backup Multi-Turn

AU5688 SA35 17bit/Turn
¢ e, 16bit/Multi-Turns

oiggaus, 4



INCREMENTAL
LT YX B

SPECIFICATION LIST

tH—E

Applications Instrumentation Industrial Milling
A B g B A E ¥ A % # A
Features Ultra small size SmIaII size :md Wide range of resolution, a lot of options Ultra rugged Model
OW COS' . ,
5 & B I A REE G MERE, BEAL TS A BT
Series
s w - =| OIS28 | 0OIS38 0OIS66 0OIS68 0OIS128
Model No.
o 4 | TS5150 TS5300 TS5100 TS5000 TS5080
External Appearance :
5 8 W\W,‘.«a 7] |
Page
- 9,10 11,12 13,14 15,16 17,18
~N - v
Resolution (Counts/Turn)
" 100 ~ 2,000C/T 100 ~ 2,500C/T 100 ~ 5,000C/T 25 ~ 5,000C/T
2 )i BE
Output Phase A, B Phase A, B, Z Phase A, B Phase
H b il A,BH# A,B,Z# A,B#H
Max Response Frequency
N 80kHz 125, 200kHz 125kHz 25kHz
®E X B & B B #®
Supply Voltage
. DC+5V DC+5 ~ +12V DC+5, +12V DC+24V
B B B E
Consumption Current (NOTE1) (X 1)
100mA Max 200mA Max 300mA Max
H &% B P
Output Form Open Collector . i Voltage
. Open Collector X i Voltage, Open Collector, Line Driver
&+ 2] i e Line Driver Complementaly
(NOTE2) | Ragdial 21.6N 98N 392N
G£2) | =.
Shaft Loading ST (2.2kgf) (10kgf) (40kgf)
NEESER 127N 10.8N 127N 49N
27X b (1.3kgf) (1.1kgf) (1.3kgf) (5kgf)
Starting Torque 2.9x103N-m 44x103N-m 29x103N-m 9.8x102N-m 0.2N-m
&2 B r |7 7 (30gf-cm Max) (45gf-cm Max) (30gf-cm Max) (1kgf-cm Max) (2kgf-cm Max)
Protection (NOTES3)
< o . IP =50 IP =52 IP =57
r#E B E (X 3)
Operating Temp.Range
P ° N P 9 0~ +60°C -10 ~ +70°C 0~ +50°C
B #%£ KB E & H
Vibration (NOTE4) 49m/s? 98m/s?
& E) Gx4) (5G) (10G)
Shock (NOTE5) 490m/s? 980m/s?
& g (X 5) (50G) (100G)
Mass
o - 0.2kg Max 0.15kg Max 0.5kg Max 1kg Max 7kg Max

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

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

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

5 umugaue



INCREMENTAL

Super Precision Machine Tools Motor Controls Machine Tools
EEE TR E—2iHlEA TietkmA
High resolution, high reliability and low cost Hollow Shaft Hollow Shaft Hollow Shaft Magnetic Encoder
. e Small Size Small Size Medium Size R
B0 R, BISEM. EME hEE NEE hE NEE thoesl - R s w s X
OIS85 | 0OIS90 @OIH35 OIH48 | OIH60 MIBO0.4
TS5170 TS5410 | TS5200N300| TS5200N500 TS5200N400 TS5270
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 1,000 ~ 8,192C/T 1,024C/T o
(85%% 256 DIHA)
A, B, Z, EU, EV, EW Phase A, B, Z Phase A, B, Z, EU, EV, EW Phase A, B, Z Phase
A, B, Z, EU, EV,EW 1/ A,B,Z 1 A, B, Z,EU, EV, EW 1§ A B,Z#H
1.5MHz 500kHz 200kHz 200kHz
DC+5V
250mA Max 200mA Max 300mA Max
Line Driver
19.6N 98N Mounting Tolerance Air gap in Spur Wheel
( : ) ( ) lﬁaﬁ:—;@lf‘iﬁzb LB EWELEDT ¥ v 7 0.150.01mm
2kgf 10kgf, aagia Allowable Tolerance
Z _/|7')b75FiJ 0.05mm TIR Max B EEEOEES ST HEEE XL
9.8N 49N 252 h 0.2mm Max Radial +0.3mm
(1kef) (5kef) Shaft Runout ’ LY EEEOHFERAT X MHEMABA L
&f &f BYSE EBMDOEH 0.1° Max Axial +0.5mm
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
Electronic Circuits
IP =52 Disclosed IP =40 IP =50
(BFEIEEH)
-10 ~ +80°C -10 ~ +75°C -20 ~ +85°C -10 ~ +80°C
49m/s? 98m/s? 49m/s? Full Amplitude
(5G) (10G) (5G) 21&iE 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 0.5kg Max 0.5kg Max
E1) HEER  HAORREEFEEFOLIRETT,
E2) BFATEOHRESHEBNETYT, RERICHVTIERED 20% UAZHRELET,

RE): X, Y, Z&E2Hr, Bt 6Hr MBS B LM ELEETT,

)
)
E3) REBEDFHRMICICOVTIE, THET WL,
)
) BB X, Y, ZEMIE. FH18AEHETEH_EERMHELIETT,

umugaue,



ABSOLUTE

TITI)a—b

SPECIFICATION LIST Single-Turn Encoder
EE . .
ﬁ:*i_ﬁ. SrTNE—Ta-4
Applications Machine Tools Press Machines
A bed Tt A 7L WA
Features Small & Rugged Model Rugged Model Rugged Model and Ultra rugged model with
, , , Special divisions strobe signal
kid ® IRRRAER eyl BALH - %58 @AM, 2 hO-TEEM. Bk
Series
s v - x| OAS50 OAS68 OAS66 OAS66
Model No.
o ﬁ TS5610 TS5620 TS1857 TS5607
External Appearance
st &
Page
- 31,32 33, 34 35, 36 37,38
~N - v
Resolution 10 ~ 12bit
. 8 bit 8 ~ 90 4&| 0 ~ 359C/T
2 & BE 0 ~ 359C/T
Output Phase Gray Pure Binary Gray Pure Binary BCD
H ] # JLA w2 JgLA 2
Max Response Frequency
. 10kHz 20kHz 2.5kHz
B X It & B B %
Supply Voltage
. DC+5V DC+5, +12V DC+24V DC+12V
B B B E
Consumption Current (NOTE1) (X 1)
120mA Max 250mA Max 150mA Max 300mA Max
H &% B i
Output Form
, " Open Collector Emitter follower Open Collector
H ] i3 &
(NOTE2) | Radial 98N
Gx2) | -
Shaft Loading 7Y T (10kgf)
MK ESE 49N
25 A b (5kgf)
Starting Torque 9.8x10-3N-m 9.8x10-2N-m 2.0x10"2N-m 9.8x10"2N - m
=) B k v i (100gf-cm Max) (1kgf-cm Max) (200gf-cm Max) (1kgf-cm Max)
Protection (NOTE3)
_ - . IP =50 IP =52 IP =53 IP =54
*EBE G£3)
Operating Temp.Range
? g . ? g -10 ~ +70°C -10 ~ +60°C 0~ +50°C
B £ B E @ H
Vibration (NOTE4) 49m/s? 98m/s? 176m/s? continuous
& E) (x4 (5G) (10G) (18G) 49m/s? (5G) i
Shock (NOTE5) 490m/s? 980m/s? 490m/s?
& 4 (£ 5) (50G) (100G) (50G)
Mass 0.5kg M 1.5kg M 0.6kg M
.5kg Max .5kg Max .6kg Max
=1 B

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

/ Zamugaue,



Multi-Turn Encoder

INFE—>I a4

Motor control, For Robots

E—4H#EA. OFy A

Motor control, Machine tools

T—SHIEA. TR

Small wattage motor,
Serial Data transfer

NEEE-5A. Y UTIVBE

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

Large wattage motor
Serial Data transfer
KBEEE—2H. Y UTIRE

SA35

5135

SA48

SA100 SA135

TS5643N110 TS5667N120T55669N220| TS5668N20| TS5667N420 TS5700N420 TS5667N253| TS5667N650
& = L
= - 5
R = [
n
o
<<
45, 47,
39, 40 43, 44 49, 50 51, 52 53, 54 55, 56
46 48
11#{%%2?”&?2%"%:%;5 17bit/turn and 16bit/Multi-Turns | 17bit/turn |17bit/turn and 16bit/Multi-Turns| 23bit/turn and 16bit/M_u\ti-Turns 1 7bit/tur[1 and 1 Gbit/lvlulti-Turns
LU0V A 25 2048C/T 1 El#5 17bit, % E1%x 16bit 1E& 17bit | 1EE 17bit, HEE 16bit 1 [E%5 23bit, %[E% 16bit 1 Bl%5 17Dbit, % [E1%x 16bit
Pure Binary
w2
Absolute Signal 170kHz Absolute Signal Absolute Signal Absolute Signal
Incremental Signal 170kHz 6,000min"! 3,000min! 1,500min"
DC+5V
150mA Max 60mA Typ. 110mA Typ. 60mA Typ. 105mA Typ. 70mA Typ.
Battery operation Battery operation | /{y7!BE [110mA Typ.| Battery operation Battery operation Battery operation
Ny T ) EREES 100uA Typ. | /3y 7 U BREIR 100pA Typ. |100A Typ. Ny TV BREIES 100pA Typ. | /Sy T | BRESES 100 A Max I\ 71 BRENRE 100 p A Typ.
Line Driver
Mounting Tolerance A/TBEAEEAL Mounting Tolerance A BB X L
Radial 7% 7 )V 0.05 mm TIR Max Radial < 77JL 0.05 mm TIR Max
Axial 7% ¥ 4 Jv 0.2 mm Max Axial 7% +JL 0.1 mm Max
Shaft Runout
BftE s @mnEh 0.1°
5.9x10"3N-m 9.8x10"3N-m 80x10-3N-m 98x10-3N-m

(60gf-cm Max)

(100gf-cm Max)

(820gf-cm Max) (1,000gf-cm Max)

Not Enclosed

s 1P40
BARUEE
-10 ~ +85°C -10 ~ +85°C
98m/s? 49m/s? 49m/s?
(10G) (5G) (5G)
1,960m/s? 1,960m/s? 294m/s?
(200G) (200G) (30G)
Without Cable Without Cable Without Cable Without Cable Without Cable Without Cable
0.3kg M N 0.06kg M N 0.03kg M N 0.08kg M - 1.2kg M N 1.5kg M N
S Tnggnny O TR O (=T aEAL) IV r—Tnarrw) X r-Tnagnn| O (r-Tratsw)
E1) HEER  MAHNREEEEFOLRETT.,

)
E2) MHFEFEOHRKMESBRBMNETT, REMBICEV TIIERMED 20% LR EHREL T,
E3) REBEDFHRMICICOVTIE, THET L,

) HREh: X, Y, Z&HE2Hr, Et6Hr 2HMET D EERMHELAEETT,

)

EE:X, Y, ZEWM3E. F18EAZHETH_EEERHELIMETY,

x4
x5

umugaue, 8



INCREMENTAL

INCREMENTAL

A2 IAXA2)

APPLICATION
A&

® Measuring Instruments

—fiEtHl

TS5150

FEATURES

B/ R

® Small Size
M

® Rigid Bearing
52 7t

OI SZ 8Series

Unless otherwise specified tolerance is £0.5mm

Dimension mm & mm

$18-800

4 - M2:6 Equally
Spaced Depth 6

15 3 45
o
=
& 1 e
Ay
L=500Min m

RESAE £0.5mm

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HENX DRI EEER E HHE THIBES £E W,

Expample 3£ 3251
Resolution #&8E 1,024C/T
Model 2 = TS5158

Function name #%BE% 0I1S28-1,024C/T-C2-5V

© For special cases, please consult us.

O #alfiRIE TRBC ZE W,

(® = ) TS51 01

T4 100 TS5150
[+

2 500 TS5155
= 1 1,024 T1S5158
S . 2,000 TS5162
S BE

(@)

3

Caz OIS 28 -

C/IT-C 2-5YV

Optical

Shaft
Encoder

Q Jamagaue,

I ncremental

Size
¢ 28mm

Output form
HAREE
C : Open Collector

Voltage
BEEE
5: 45V

Output phase
H o M
2 ' A, B phase




B SPECIFICATIONS
a5

Electrical Spec. BRALH Mechanical Spec. #A L4
Resolution Starting Torque 29x10"3N-m
# ® g 100~ 2,000 G/T £ B r L 7 (30gf-cm Max)
Supply Voltage o Moment of Inertia 2.0x10-% kg-m?
E K B E DC+5V25% Ot g X (20g-cm? Max)
Consumption Current Maximum Rotating Speed 5,000min-"
# B B R 100mA Max # X B ® % K (5,000rpm) =
Radial 21.6N -
Allowable Shaft Load F&Hm (2.2kgf Max) =
¥ O®F W w0 B Axial 127N E
& 25C1815 WM (1.3kgf Max) o
g Maximum Allowable Output Voltage Operating Temp. Range 0 ~ +60°C oc
L # | Open Collector N B £ B E # B ()
= ente BAHBHNEE 40V =
g | F-77ALIE | imum Allowable Sink Current Storage Temp. Range -20 ~ +85°C =
8 ] aximum owable Sin urren ﬁlt # ;El E iﬁ
= BEAHADRAER 30mA Protective Construction IP = 50
=R & # b -
Vibration 49m/s?
# )] (5G)
Maximum Response Frequency 80KH Shock 490m/s?
B X B 5 B B % i & B (50G)
Rise time, Fall time Mass
T EY. LTFYUBM % £ 0-2kg Max
- -
HABEE () HARIAERE
® Open Collector Output  #—7>3aL 7 2 HH
T
i T, T
ihfl)llj, Egb—lej‘» a b i [ a.b.cd= 7 + 3 Transistor
DC+5V:Ri=220Q
/ Power\ Supply DC+12V:ﬁL:47OQ A ch Output
A TNANE Ty o
Output signal line L B ch Out
put
— [\ ) #aess | 4] O] B f8iH7) cow
¢ GND ¢ Lo — Viewed from Shaft End
Encoder ‘~>:<~Transmission distance 50m Max‘ L: &% kL W RT

% {ZX BEBE 50m LUT (Ic=20mA)

% Note that transmission distance depends much on ambient condition.

XRRGRIERE . FRARBEICLVRI(EDYETOTITEERC LS,

Note) For open collector output, above voltage wave form shall be obtained
by loading a RL shown in the left figure.
F) A=AV I aEADEES. ERRLEERTH LY EREOE
ERMICEDET,

B CONNECTION TABLE
% e &

Lead color Function
U—Fige B
B L U E & A ch Output
G R E EN #® B ch Output
R E D b DC+5V
B LACK = GND
B ATTACHING WAY (EXAMPLE)
Hy{tj-ﬁ}ﬁ (WJ) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm ~sF& mm  BEIZ7S54A2 MEAERTEHy TUL TECE>TED>TEETOTERL T LS,
Driving Shaft
EREhEh
Driving Shaft
i 77g fffff 4 —
=+ =
ot 1 ] Encoder
E Ira-%
g i
Plus pan-head screw
+ER{E AN U M2.6/ <

Zamagaug, 10



INCREMENTAL

INCREMENTAL
LT YX B

APPLICATION FEATURES
A& B R
®Robots ® Superior Noise Chracteristics

TRy b REED ) 4 R
®X&Y Tables ® Available up to high-level resolution

X-Y 7—-T N B ETCOIA VST
® Machine Tools ® Rigid Bearing

TAEAS il 52 53R L

TS5300
OI S 3 8Serles
Dimension mm ~fi& mm
3 - M3 Depth 6 17 L
3-M3RZ 6
PCD28 =02 2 ARSI L e
45 Z# S (N510,N512)
l . 28 H' BIcLY M
wu —ll5 — | i3 1. HROETAG. TORSEVET,
=1
‘ 8.5 ‘ SECTION B-B
B—
T e
Q L=500Min K; P
B%
DETAIL OF SHAFT
Unless otherwise specified tolerance is =0.5mm HEENAZE £0.5mm

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

HENX DRI EEER E HHE THIBES £E W,

N 510 (Output form 1738 : C. Output phase 718 : 3, Voltage BB : 45~ +12V)

N 512 (Ouiput form 78 ;L Ouiput phase 748 3, Voltage ZEEE : +5V)

C/T- 3 -V

Expample 1533251 ( Model No. ) T N
DA

Resolution M #&8E 1,000C/T 2R 853 |:| |:| |:| I:l |:|
Output form 737288 Open Collector o4 100 TS5300
Voltage BIFEE +5 ~ +12V a 200 TS5301
Model 6 =X TS5307N510 B ggg Iggggg
Function name #%8E4# OIS38-1,000C/T-C3-12V S & 400 TS5320
0 500 TS5304
© For special cases, please consult us. =] 600 TS5305
O 4RI TR F &L, 900 TS5306
1,000 TS5307
1,024 TS5308
1,200 TS5309
1,800 TS5311
2,000 TS5312
2,048 TS5313
2,500 TS5314

Functign name I —
#ae&

Optical Size
I ncremental # 38mm
Shaft

Encoder

11 Zemagaue

Output form HHHEE

C : Open Collector

Voltage BIREE
5: 45V

L : Line Driver 121 45V~+12V

Output phase
H Hh M
3 1 A, B, Z phase




B SPECIFICATIONS
a5

Electrical Spec. BRALH Mechanical Spec. #A L4
Resolution Starting Torque 4.4x10"3N-m
# ® g 100~ 2,500 /T £ B r L 7 (45gf-cm Max)
Supply Voltage DC+5V-5% ~DC+12V+5% Moment of Inertia 1.5 x10 -6 kg-m?
S il S E DC+5V £5% 18 {3 13 =3 (15g-cm? Max)
Consumption Current Maximum Rotating Speed 5,000min-"
I . 100mA Max # X B & % K (5,000rpm) =
Radial 21.6N -
Maximum Allowable Output Voltage Allowable Shaft Load EX Y10 (2.2kgf Max) =
Open Collector BANREANEE 40V ¥ =T W @ B Axial 10.8N w
" F—-—7>aL v 4 Maximum Allowable Sink Current Iy | (1.1kgf Max) E
€ S 3 S 0 o
S A BALDRARA  30mA Operating Temp. Range 0.CcH =10 ~ +70°C (&)
ey N=| 3
2 W B o R K W@ LDA 0 ~ +75°C ==
3 Source Current
O g Storage Temp. Range = o
| Line Driver vV —ZE#R 20mA Max E ,naf fgg i3] —20 ~ +85°C
T4 KFFT AN Sink Current Protective Construction IP = 50
2> B 20mA Max i P
Vibration 49m/s?
- R g (5G)
Maximum Response Frequenc
g pg = ?& ﬁ{’ 200kHz Shock 490m/s?
Rise ti Fall ti : ( ) L ¥ (50G)
ise time, Fall time Line Driver. Mass
T EY, XTTFTYBME 200nsec (54> K54/%) g 0-15kg Max

B CIRCUIT AT OUTPUT STAGE (EXAMPLE)

HAERERE (B)

F—7ravLy4adh

@ Open Collector Output

Shield Cable
= KF=TJ1

/ Power Supply

DC+5V:R. =220Q

DC+12V:R =4700

/ \\ Output ';;T‘g’fal Iine/ \

]

—X HAESR
e \ / GND \ !* 3
L:Load
Encoder ‘ ¥ Transmisson distance 50m Max! L: &7
¥ {Z3AEEEE 50m LI (Ic = 20mA)
® Line Driver Qutput 4 > K4 /\HH
26C31 26C32
Encoder ‘ /ﬁé{i%ﬁﬁﬁm kmELF ‘ 7

* Transmission distance 1km Max
Twisted Pair Shield Cable.

YA RMT = Rr—=TIb

% Note that transmission distance depends much on ambient condition.
MRNEXRERM S, FRARRICLVAREEDYETOTITERSC LS,

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

XEET— TG, AP E—F 2 REMEOREE CRBO L, FRALTIEEWY,

B ATTACHING WAY (EXAMPLE)

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

Driving Shaft
EREpe

0.05TIR

Plus pan-head screw

+FERfFEANMIL M3 /

B QUTPUT PHASE SHIFT
HABLHEZE

A ch Output
A HHA

B ch Output
B HHH A

e
| |

Z ch Output

Transistor
Tr: OPEN

Tr: CLOSE

zaEn [ cow
Viewed from Shaft End

Note) For open collector output, above voltage wai
by loading a RL shown in the left figure.

#indL W RT

ve form shall be obtained

F) A=T2 ALV SHADEES. ERRLEERTHLICLY EREOE

ERBCE)ET,

B CONNECTION TABLE
% e &

Lead color Open Collector Output Line driver Output

U—Fige A—7aLy4EH A4 RKI4NED
R E D P DC+5 ~ +12V DC+5V
BLACK L) GND GND
YELLOW # Z ch Output A ch Output
WHITE =] GND A ch Output
BLUE & A ch Output B ch Output
GREEN F54 B ch Output B ch Output
BROWN 3 — Z ch Output
ORANGE #& — Z ch Output

Driving Shaft
X

Encode

r

I a-4

amygaug, |



INCREMENTAL
LT YX B

APPLICATION FEATURES

A% R

® Measuring Instruments ® Wide ranging resolution
—fEHH ISP 75 oy i

® A lot of options
BELA T a Y

INCREMENTAL

TS5100

OI S 66Series

Dimension mm ~fi& mm
1805 54
4 - M4 Depth 7 3
500 4-M4RET7
L]
o
g & P4
e =5 —+-— ] f
Q 7o)
Q| €
hd
L = 500Min I;;I]
Unless otherwise specified tolerance is +0.5mm HEESAZE £0.5mm

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HENX DRI EEER E HHE THIBES £E W,

Expample fHliE3Z 5 ( Model No- )
Resolution #&8E 1,000C/T ﬁ’ -it TSS 1 |:| |:| N |:| I:l |:|
Output form HHFIF2R8 Open Collector T 45 100 TS5100 N 132 (Output form #7774 : C._ Output phase Hi7748 : 3, Voliage BBERE : +5V)
Voltage BIRERE +12V g 200 TS5101 N 632 (Ouiput form #7174 : C. Output phese #7748 : 3, Voliage BREE : +12V)
Model 2 =X TS5107N632 = 7 300 TS5102 N 102 EOumul form :ﬂzﬁs:l Qutput phase :gfgS Voliage zﬁéEwsv))
. 0 & 360 TS5103 N 602 (Output form i : T, Output phase : 3, Voltage BB : +12V
Function name #%B&# 0IS66-1,000C/T-C3-12V > B 500 TS5104 N 122 (uput form #H8 L, Ouioutphese #7 3. Votage BEEE : +5V)
Q 600 TS5105
© For special cases, please consult us. 3 900 TS5106
O HFBIE#RIE S 2 &L, 1,000 TS5107
1,024 TS5108
1,200 TS5109
1,500 TS5110
1,800 TS5111
2,000 TS5112
2,048 TS5113
2,500 TS5114
3,600 TS5115
4,096 TS5116
5,000 TS5117
Functign name I — C T — 3 -
AT, / Vv

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

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

13 Zemagaue,



B SPECIFICATIONS

T4

Electrical Spec. BRALH Mechanical Spec. #A L4
Resolution Starting Torque 29x10"3N-m
@ = g 100 ~ 5,000 C/T £ B r o (30gf-cm Max.)
- 6 2
;;pply Vc;};age a E DC+5Vx 5% DG 412V 5% 1l\éoment ifﬁlnema - - ?é%)g.%mzka.ar:)
Consumption Current Maximum Rotating Speed 7,200min -1
W' B 200mA Max B x B B 2 B (7,200rpm) =
- . <
Maximum Allowable Output Voltage Radial 21.6N |
Open Collector BRAFRHEANERE 40V Allowable Shaft Load FEHME (2.2kgf Max) =2
*—7ravv 4 Maximum Allowable Sink Current & = 2] e g Axial 12.7N w
" BAHEARAER 30mA A M (1.3kgf Max) E
% Operating Temp. Range 10 ~ +70°C oc
& 71| Voltage Output H = DC+2.4V Min | H = DC+10V Min B £ B E # HA =)
g 2| 8 E 7 |L=DC+0.4VMax | L =DC+1VMax Storage Temp. Range 20 ~ +85°C Z
a . ®R # R E @&
= Source Current Protective:ﬂ Construction IP = 50
Line Driver SN75113 Y —ZEHR  40mA Max *® & 13 b
4K 4N Sink Current Vibration 49m/s?
2L ER  40mA Max & B (5G)
Maximum Response Frequency Shock 490m/s?
BN ENEE 125kHz @ B (506G)
Rise time, Fall time (Voltage Output) (Line Driver) Mass 0.5kg Max
ik WU, T YU BB | 1psec (BEHAH) 200nsec (712 KT41) g =1 :

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

©® Open Collector Output

*F—7FraLy4Hh
Shield Cable
IRy —TJI

/ Power Supply

DC+5V:R. = 220Q
DC+12V:R. = 470Q

/ \\ Output 'fgfal Iine/ \

_.<

oy

WEEZ RV

B QUTPUT PHASE SHIFT
HABLHEZE

N L:Load
Encoder ‘-X'Transmission distance 50m Max‘ L 8%
X &% EEEE 50m LU (Ic=20mA)
® Voltage Output EBEHH
Shield Cable
S—WKT=Jn
/ Power Supply
* ER
/ \\ Output signal Iine/ \‘ J_
L\ e \ g o]
L:Load
Encoder ‘ ¥ Transmission distance 2m Max! L: &%
¥ {RREERE 2m LT
® Line Driver Qutput 54 > K S 1 /NHA
Twisted Pair Shield Cable
) ~N7,— )UK
SN75113 ) ITAMNT LY [ ensiis
Encoder ‘ s¥Transmission distance 1km Max ”

P SRR IR 1km LT

% Note that transmission distance depends much on ambient condition.
MFRNEXRER S, FRARKICLVAREEDYETOTITERSC LS,
% Use transmission cable after verifying effects of impedance characteristics, etc.

RERT—TIVid, A E—4 2 2SO EE CHIBOE, FRALTEEWL,

B ATTACHING WAY (EXAMPLE)

Hyﬁ'jj_)f (@J) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm sHE mm BEIRTIAAL MIERTEH Y TU L THELL>TED > TERTOTERL T LS,

Driving Shaft

BREHSh

0.05TIR

Transistor
A ch Output Tr: OPEN
A fBHA Tr: CLOSE
B ch Output
B A7
e=T:l
Z ch Output
Z fh ‘ e ‘ cow
| | Viewed from Shaft End
L WRT

Note) For open collector output, above voltage wave form shall be obtained
by loading a RL shown in the left figure.
#) A—7>aAL72HNNEES. ERRLEEKETHEICKY EROE

ERBCE)ET,

B CONNECTION TABLE

R TS

Lead color 35?;‘9200"3:’;3{ Line driver Output

VoFBRE  |a-sauvssssvgEms | 71 KIS
R ED # | DC+#5V | DC+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 f54 B ch Output B ch Output
BROWN % — Z ch Output
ORANGE #& — Z ch Output

Driving Shaft

SR &

-~

20 Max

Plus pan-head screw

+FEREAEAN L M4/

Encoder
I a—4

Zamagaug,



INCREMENTAL

INCREMENTAL
LT YX B

® Dust-Proof construction, With oilseal
BHEEMEE, 44 s —ILfy
® Available up to high-level resolution
BOREEE TDIA VT Y T

APPLICATION FEATURES
A& B R
®Robots ® Rigid Bearing
oKy b L[
®X&Y Tables
X-Y T—7)
® Machine Tools
TAEAS
TS5000
OI S 683 eries
68~
56 4-¢5.4

Unless otherwise specified tolerance is £0.5mm

Dimension mm & mm

$50 805

EBESAZE £0.5mm

20:08 70
1 2.6
3.6
15 ‘
b 2L ]]
=z
£ 3
elol Tl + &
- jo)

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HENX DRI EEER E HHE THIBES £E W,

Expample 1533261
Resolution #&8E 1,000C/T
Output form 737288 Open Collector
Voltage BIREE +12V

Model 2 X TS5007N632

Function name #%gE$ 0OIS68-1,000C/T-C3-12V

© For special cases, please consult us.

O ARG TRBC &V,

(% £ ) TS50 LN IO

T4 100 TS5000 N 532 (Output form Hi71/8 : C. Output phase #7148 : 3, Voltage BB : +5V)
& 200 TS5001 N 632 (Output form HF1## : C. Output phese B4R : 3, Voliage BEEE : +12V)
% % 300 TS5002 N 502 (Outputform HFR8 : T, Output phase 7148 : 3, Voltage BB : +5V)
5 . 360 TS5003 N 602 (0uiput form HARE : T, Output phase 118 : 3, Voltage BREE : +12V)
- Be 500 TS5004 N 122 (Output form R : L. Output phase 48 : 3. Voltage BEEE : +5V)
0 600 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

“5: OIS 68-

C/T-

Optical Size
I ncremental ® 68mm
Shaft

Encoder

15 Zemagaue

Output form HAFEE
C : Open Collector

T : Voltage Output

L : Line Driver

Voltage
EREE
5: +5V

12 +5V~+12V

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




B SPECIFICATIONS

T4

Electrical Spec. BRALH Mechanical Spec. #A L4
Resolution Starting Torque 9.8x10"2N-m
# ® g 100~ 5,000 G/T £ B r o (1kgf-cm Max)
- ~6 kg-m?
‘;;pp'y V‘;};age . E | DC+5Vx5% DC+12V+5% 1“,;°ment ?r;'"ema . * ?A%XJ.%mzk.aaQ
Consumption Current Maximum Rotating Speed 7,200min -1
I . 200mA Max. & X B & % K (7,200rpm) =
- . <
Maximum Allowable Output Voltage Radial 98N |
Open Collector BRAFRHEANERE 40V Allowable Shaft Load FEHME (10kgf Max) =2
*—7ravv 4 Maximum Allowable Sink Current & = 2] e g Axial 49N w
" BAHEARAER 30mA A M (5kgf Max) E
% Operating Temp. Range 10 ~ +70°C oc
iL 7 | Voltage Output H = DC+2.4V Min | H = DC+10V Min B O B B # B (=}
g | 8 E H | L=DC+0.4VMax |L = DC+0.4V Max Storage Temp. Range 20 ~ +85°C Z
S ®R # B E ®
= Source Current Protective:ﬂ Construction . IP = 52
Line Driver SN75113 Y —ZEHR 40mA Max *® & 1% b
4K 4N Sink Current Vibration 98m/s?
2L ER  40mA Max & g (10G)
Maximum Response Frequency Shock 980m/s?
BN ENEE 125kHz @ 1 (100G)
Rise time, Fall time (Voltage Output) (Line Driver) Mass 1kg Max
ik WU, T YU BB | 1psec (BEHH) | 200nsec (12 KT11) g =

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

©® Open Collector Output

*—7>aLv4adh
Shield Cable

Y=LKy —TI

/ Power Supply

DC+5V:R. = 220Q
DC+12V:R. = 470Q

EiR

_.<

/ \ Output signal Iine/ \\
\

o]

[ oo

N L:Load
Encoder ‘%Transmission distance 50m Max‘ L: &%
X {mXEEE 50m LI (Ic=20mA)
® Voltage Output  EBEHH
Shield Cable
Y= Rr—=TJI
/ Power Supply
.4 EiR
/ \\ Output signal Iine/ \ J_
L\ emse \ g o]
L:Load
Encoder ‘ *Transmission distance 2m Max‘ L: &%
¥ {RxIERE 2m LT
® Line Driver Qutput 14 > K4 /\HAh
Twisted Pair Shield Cable
PECSVAZOAN
SN75113 / 5 SN75115
Encoder ‘ XTransmission distance 1km Max ”

P O fm%EEEE 1km LITF

% Note that transfmission distance depends much on ambient condition.
MERRIGRIEHIE. FRARBICLVRZEDYETOTITEECESL,
% Use transmission cable after verifying effects of impedance characteristics, etc.

KERT— TG, A E-F 2 AEEEORE RO, FRALTI LS,

B ATTACHING WAY (EXAMPLE)

Hyﬁ'jj_)f (@J) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm sHEmm BEIRTIAAL MIERTEHY TU L THELL>TED>TERTOTERL T LS L,

Driving Shaft
EREh

0.05TIR |

Plus pan-head screw
+FERR AL M5

B QUTPUT PHASE SHIFT

H A AEE

A ch Output
A fBH A

B ch Output
B A

]

Z ch Output

Z fah ‘

e

ccw

| Viewed from
L WRT

Note) For open collector output, above voltage wave from shall be obtained
by loading a RL shown in the left figure.

#) A—7>aAL72HNNEES. ERRLEEKETHEICKY EROE
ERMICEYET,

B CONNECTION TABLE

R TS

Transistor
Tr: OPEN

Tr: CLOSE

Shaft End

Lead color 35?;‘9200"3:’;3{ Line driver Output

VoFBRE  |a-sauvssssvgEms | 71 KIS
R ED # | DC+#5V | DC+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 f54 B ch Output B ch Output
BROWN % — Z ch Output
ORANGE #& — Z ch Output

Driving Shaft
EREhE
20 Max EIHCO:?erg
|[———————»| ‘/ —
N
Jamygaus, 6



INCREMENTAL
LT URABIL

APPLICATION
A&

®|ron Steel Line

FEATURES
B/ R

® Ultra Rugged Type

INCREMENTAL

Blgko 14 v R
® Machine Tools ® Water-Proof (IP = 57)
T AR Pk (IP = 57)
® Paper Producing Line
U
DIoAZESS Dimension mm <Fi& mm
Water tight
Mount Type Qgg;;%&PiraHelkel_ cable gland
= B4 (A20C)
?EIE%EE 5x5x28 o Cable gland AC25C
Iﬂ z D is available on
request.
- (Total body length
Connector Type T 7
S o3 shall be increased.)
?\‘: i Radeakd wl ] | I Y O —— @) - EE£¥(AC25C)
s I ISAT A, 7oL
h=2000MIN 28 ‘ SEFENECHY
a2 0 D E38
Cable Type >
T T r—JIHLE1T in; T
\ ' % | ] 60 \ —18
4-910 82
6-M8 Depth 22 167+
6-M8 RI22%FH 4-p9%H
PCD100 120 PCD140 37 16442
92MAX 3 18 Water tight
Flange Type - cable_gland
- AxTRET ® g\ .I BiE £ (A20C)
77> :/ﬂ ~$ &l Qable gland AC25C
— = is available on
18 131 — request.
ﬁ k% B (Total body length
N2 e shall be increased.)
o) & o) 8| &[4 <> &2 (AC25C)
&i J 9 ICOMIGETRE, 7o72 L
Water tight - E' §)§“f;§ﬁ‘§< k)
cable gland I °
) 3 Q % @£ (A200)
4-C8 — U
Unless otherwise specified tolerance is +0.5mm HEEHNAZE £0.5mm

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

4 N\
Expample ;3B ( '\;Af?del ;ﬁ ) TS50 JLIN |
Form#%+ 7 Mount Type - Connector type IBBR - A% 4447 Z
Resolution 4##E 1,200C/T T4 25 TS5080 N 10 (Form 84 : Mount Type - Cable Type {BEH - 71— T Iihia1 7.
Output form HFIf88 Complementaly Output g 200 TS5081 Output form 170888 : T, Output phase 7148 : 2. Voltage EEBHE : +24V)
(Voltage BIREE  +24V) = ). 300 TS5082 N 100 (Form 44 : Mount Type - Connector Type BBE - 227 4H 44 7,
Model 2 = TS5085N100 o & 600 TS5083 Qutput form 778 : P, Output phase Hi748 : 2, Voliage BREE : +24V)
. - Re 900 TS5084 (Form 84 : Flange Type - Connector Type 77> Y8+ %7 44817,
Function name #%#E#& O1S128-1 ,200C/T-P2-24V g 1,200 TS5085 N 310 Output form 174 : T, Output phase #7748 - 2, Voliage BEEE : +24V)
~ J 1,500 TS5086 (Form 84 : Flange Type - Connector Type 77> Y+ %7 44817,
© For special cases, please consult us. 2,500 TS5088 N 300 Output form ()R8 : P, Output phase 748 - 2, Voltage BEEFE : +24V)
O HFBIE#RIE SR 2 &L, 5,000 TS5090
Function name I 12 — C/T _ _
EES, 2 24V
Optical Size Output form Voltage
I ncremental  128mm HIRRE EREE
Shaft T : Voltage Output 24 1 +24V
Encoder P : Complementaly Output
Output phase
H h M
2 : A, B phase

17 Zemagaue



B SPECIFICATIONS

T4

Electrical Spec. BRALH Mechanical Spec. A4
Resolution Starting Torque 0.2N-m
# ® g 25C/T ~ 5,0006/T £ B ~ L 7 (2kgf-cm Max)
Supply Voltage o Moment of Inertia 5.0x10-5 kg-m?
® K B E DC+24Vx 20% Bt g X (500g-cm? Max)
Consumption Current Maximum Rotating Speed 2,500min -1
I . S00mA Max & X B & % K (2,500rpm) =
Radial 392N -
Allowable Shaft Load FEFm (40kgf Max) =
Voltage Output H = DC+24V20% ¥ T W @ B Axial 49N E
_ g8 E ®H A L = DC +0.5V Max [ (5kgf Max) o
5 Operating Temp. Range 0 ~ +50°C oc
L7 B o R E #® B CZJ
a A Storage Temp. Range 20 ~ +85°C —
S ®R # B E ®
= | Complementary Output H = DC+24V=20% Protective Construction P <57
N ol ~ E3 ¥E =
aALTUX T BIVEH L = DC+1.1V Max * # # &
Vibration 98m/s?
# 3] (10G)
Maximum Response Frequency 25KH Shock 980m/s?
B X B 5 B B % i & B (100G)
Rise time, Fall time Mass . .
¥ OE Y. T T Y OB M 5usec Max = B 7kg Max #EER!, 8kg Max 778

B CIRCUIT AT OUTPUT STAGE (EXAMPLE)

oH A7 Ex [E]

(%)

® Voltage Output EBEHEH
Shield Cable
Y= KF—TI
,/ Power Supply
. S
/ \\ Output signal Iine/ \‘ J_
SN TRV
L:Load
Encoder ‘XTransmission distance 50m Max‘ L: B

® Complementary Output

¥ X EERE 50m LU

ASTURABIVEA
Twisted Pair Shield Cable.

/ YA R MTI—ILRT—T I
P

3% Transmission distance 500m Max.
MR ERE 500m LUITF
% Note that transmission distance depends much on ambient condition.
MRNEXRER S, FRARRICLVAREEDYETOTITERC LS,
% Use transmission cable after verifying effects of impedance characteristics, etc.
XEET—TIVE, A E—4 2 REEMEOHEE CHBOLE, FALTEEY,

B ATTACHING WAY (EXAMPLE)
WF77iE (B

Dimension mm & mm

Driving Shaft
ExEpe

0.05TIR

M8 Hexagon head ca
RERAFRI b

Mount Type
EER

A:2SC3733 ower Supply
B:2SA1460 N BER N
A ‘A GND -
—O0—
Output signal line| 3
g o
N\ o O L
GND i L:L.oad
Encoder ‘ ‘ L anm

@,,

7

p screw
M8

B QUTPUT PHASE SHIFT
HABLHEZE

T
I.T
a b i c,.d jabcd= 7*sg Transistor
A ch Output Tr: OPEN
AR A Tr: CLOSE
B ch Output
BAAH A
cCcw
Viewed from Shaft End
#imLWRT
=3
e TS
PIN Function
p - -
WFES
Voltage Output Complementary Output
N10  [N100, 300, 310 BEHSD aA>FYUA L HIVER
RED 1 DC+24V DC+24V
BLACK 2 GND GND
WHITE 3 GND Ach Output
BROWN 4 Ach Output GND
GREEN 5 Bch Output Bch Output
N 6 — GND

*% Output cable is available upon request.

* Wire connection to terminal block: Please remove the cover by detaching
the 4 pcs. M4 hexagon socket head bolts. When assembling the cover,
insert the O-ring securely, and screw the bolts by a torque 44kgf-cm.

KENT—TIVETERICK U SBERTRET Y.

KIFFRANDFEIRISRARTAI MM Z AFHA L HN—EBILIToTLEELY,
F. AN-BUIRHCIZOY T EHERICEA L. RV M EHHET MILY
44kgf-cm THFF T 7280,

Flange Type Driving Shaft
77 TR EREh
- T
=) .\ I A iy
( ~
— {1 — )
. =] §
=)
20 Max /

Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
BEFIRTI7A A MIERT DY TV TEHILEL>TEDL>TEETOTERL TS L&,



INCREMENTAL

A2 IA2)

APPLICATION FEATURES
A& B/ R

:EI ® AC Servo motors ® High Resolution ® | ow cost
= ACH—FRE—4 15 73 A RE (Rt
E ® High Speed responsibility ® High reliability
= RIS E =158 s
E ® Easy to attach
S W 455
=
TS5170
OI S 8 5Serles

4- 5.5 RRED 457 ‘
PCD100 ‘

17.3°3"
|
085

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

70Max. Dimension mm ~Fi& mm

1.5

8| |8

o9 %a;o |

[te)

~|eel 2

S et g R -
|#]

2-M4 3=02

B

1
&

\
(npl ]
|
i
|

(¢80)

#38
027 _
¢15_8,T7
|

58

Key

EBESAZE £0.5mm

Position

*—fIE /

=—T—

.3)

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

Expample £H3E 3%
Resolution #&8E 9,600C/T
Model 2 = TS5179N60

Function name #%BE% 0O1S85-9,600C/T-L6-5V

© For special cases, please consult us.

O #alfiRiE CRBC &L,

(% % ) TS517 [1N60

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

1/0 uonnjosay
%\".lg

(e OIS 85-

C/T-L 6-5V

Optical Size
I ncremental # 85mm
Shaft

Encoder

10 Zamagaue,

Output form
H AR EE
L : Line Driver

Voltage
BEEE
5: +5V

Output phase
H oH M
6:A,B,Z

U, V, W phase




SPECIFICATIONS

T4

Electrical Spec. BRALH Mechanical Spec. A4
Resoluti Starting T 2.0x10"2N -
ﬂeso wton " " 9,600 ~ 50,000 C/T Ea 'ngg orqui v (20(;(gf.cm Mamx)
Supply Voltage o Moment of Inertia 2.0x10-5 kg-m?
® K B E DC+5V£5% Bt g X (200g- cm? Max)
Consumption Current Maximum Rotating Speed 5,000min -1
I . 250mA Max &8 X B B B & (5,000rpm) =
Radial 19.6N -
Allowable Shaft Load FEHE (2kgf Max) =
¥ O®F W w0 B Axial 9.8N E
" 26LS31 BAm (1kgf Max) o
€ 0 ;
£ perating Temp. Range oc
. -10 ~ +80°
@ 71| Line Driver \Sjoir;eg(i;rrent 20mA M B O R E @ A +80°C cZJ
apg| 71> KT 4N o mA Max Storage Temp. Range 20 ~ +85°C =
5 =1 7 U~
3 e Sink Current R # B E #®
RE LU OB 20mA Max ;otectivigConstru%ion - IP = 52
& =
Vibration 49m/s?
# ) (5G)
Maximum Response Frequency 9,600C/T 25,000C/T 50,000C/T Shock 1,960m/s?
B X b B A OB B 576KHz 1.5MHz 2.5MHz & k4 (200G)
Rise time, Fall time Mass
o T 1kg M
T EY, XTFYEME 200nsec g £ g Max
- -
HAEREIEE (B) A AEZE
® Line Driver Output 24 > K 1/3HH
T.T
Twisted Pair Shield Cable. A ch Output - TS5179N60 ab.cd=7 = 5
AR IRT =LK AT 1.1
26L.S31 =T 26532 \ T e=Tzxy3
T.T
B ch Output LF - TS5170N60 a.b.c.d = i*g
*l:g B HHH A _\__,_ e =4T~10T
la|b|c]d - TS5178N60 a.b.c.d:% tg
| |
o - S Z ch Output e =8T~20T
Encoder ‘>Z<Transm|sswon distance 1km Max Z HHH Viewed from Shaft End
T O{E%EERE 1km T ‘ . ‘ Bk £ BT
*¢ Note that transmission distance depends much on ambient condition. " ccw
MRRNMEXRER L, EARBICLVKRE(EDYETOTIERCEZY,
* Use transmission cable after verifying effects of impedance characteristics, etc. EU ch Output —l ,—l
MEERT— TS, A E—F 2 AFHEOREE CHIBOE. EHLTI LW, EU HBH A
CONNECTION TABLE Evehouput | [T 11 [
% = % EV 487 Viewed from Shaft End
e EWECWh ;)Euéf)%i _| | gL WRT
|—, CCW
97F3102E22-14P k ‘L I {m|n } PO kimnp.g=30msinc
PIN Function PIN Function r
A A ch Output K V ch Output
B A ch Output L V ch Output ;—I\ ) . . N )
c B oh Output " W ch Output L*Hm P TV DR~ EDRHEE 5
D B ch Output T W ch Output 5
F Z ch Output S DC+5V
G Z ch Output R GND
H U ch Output — —
J U ch Output N Case GND

ATTACHING WAY (EXAMPLE)
W& (B)

Dimension mm ~Fi& mm

® Align the center of key groove with motor Zero point.
T A—4DNX—BRLEE—FDNDEREEHETLEEL,

Plus pan-head screw
+FEREFERPRL M5

amagaug, 0



INCREMENTAL

INCREMENTAL
LT UX B

APPLICATION FEATURES
& %R
® Measuring Equipment ® Ultra-High Resolution
EIRGL: Frs e 5 53 R BeE
® Machine Tools ® Transmittable for Long Distance
TAERE R 23 T E
® Robots
oy b
TS5410

OI S 9 OSeries

® Rigid model fully responding to industrial use

TR A R T RE 75 i BRI AR LI

®| ow Cost

(At

37.6 100Max Dimension mm ~fi& mm
3 - M4 Depth 8 76| 6.4
3-M4 RE8 1 4
TL;
Y .
o
25 | Z
© — e
S 3
9
T Connector %
— MS3102A20 - 29P (compatible 1H)
\M33106820 -29S (Option # 7 3 )
Unless otherwise specified tolerance is +0.5mm BEHAZE £0.5mm
Connector . . s
I/F UNIT 50 MRP - 20F0’ 120 Dimension mm <2 mm
MRP - F102 L02
MR - R 80
o ‘
- Input - - -
— e ‘ = VRP - M102
@ & | & MR-R
| = (1)
‘ = Output
S0 R N /N E— <) 3 I R
2 s g i | g
& 4 | .
R L[ | 5]
2-M2 4-¢4.5
Unless otherwise specified tolerance is +0.5mm BENAZE £0.5mm

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

Expample 333X
Resolution }EBE 360,000C/T

(% & ) TS54 ILIN[]

Model i, = TS5410N3
Function name #%gE$ 01S90-360,000C/T-L3-5V

2 3

© For special cases, please consult us.

O #AlfiRIE TRBC ZE W,

1/0 uonnjosay
anp
or

90,000 (9,000)

TS5410N1 34

360,000 (9,000)

TS5410N3_ |

100,000 (10,000)

TS5420N1 34

TS5420N2 | The parenthesis shows the resolution for disk.

120,000 (12,000)

TS5430N1 ><| % No need for I/F unit.

(
400,000 (10,000)

(

(

480,000 (12,000)

TS5430N2 | ( ) RIET 1 AV fEEE. X ENE I/F 1=y PRETT,

“5:1 OIS 90-

C/T-L 3-5V

Optical Size
I ncremental # 90mm
Shaft

Encoder

21 Zemagaue

Output form
H AR EE

L : Line Driver

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




B SPECIFICATIONS
A

Electrical Spec. BRALH Mechanical Spec. A4
Resolution 90,000C/T, 100,000C/T, 120,000C/T Starting Torque 9.8x10"2N-m
2 i Be 360,000C/T, 400,000C/T, 480,000C/T #E Eh b )7 7 (1kgf-cm Max)
Supply Voltage o Moment of Inertia 3.0x10-5 kg-m?
® K B E DC+5V£5% Bt g X (300g- cm? Max)
Consumption Current 500mA Maximum Rotating Speed 5,000min -1
H &® B pid ® XK B & ® & (5,000rpm) EI
Radial 98N -
Allowable Shaft Load F&Hm (10kgf Max) =
¥ F W #w B Axial 49N E
" 26LS31 A @ (5kgf Max) o
€ fo) ;
£ perating Temp. Range oc
N =10 ~ +75°
@ 71| Line Driver \Sjoir;e%();’rent 20mA M B O£ E E # B +75°c CZ,
apg| 71> KT 4N o mA Max Storage Temp. Range 20 ~ +85°C =
5 =1 : -~
3 e Sink Current R # B E #®
- SUUBR 20mA Max Protective Construction IP = 52
&= & % & B
Vibration 98m/s?
# ) (10G)
Maximum Response Frequency 500KkH Shock 980m/s?
B X B 5 B B % i & B (100G)
Rise time, Fall time Mass
T E Y, % F Y OB M 200nsec Max = 8 3kg Max

B CIRCUIT AT OUTPUT STAGE (EXAMPLE)

HAEREE (B)

B QUTPUT PHASE SHIFT

HAGAEE

© 90,000 ¢/7, 100,000 /1, 120,000 /1

® Line Driver Quiput 1> K54 /\HA

26L.S31

Twisted Pair Shield Cable

A ch Output

YA AT = RT—T

A 18HH LI

/

26L532

Encoder

s#Transmission
distance 100m Max

X fRERE 100m BIT

7

Transmission

T

Bchouput | | [ |

I/F Unit distance

100m Max

¢ {xxx7RBE 100m LI

% Note that transmission distance depends much on ambient condition.
MERRGRIEHE. FRARBICLVRZEDYETOTITEECESL,

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

HRRT — TV, (S E—5 2 245 %

HEECHEROL. FRALTLESL,

B ATTACHING WAY (EXAMPLE)

m{#ﬁ;ﬁ (@J) Note that attaching alignment can be changed by the couplings when coupled to the drive shaft.
Dimension mm ~FE mm B IX7SA X2 MNIERT2HY TV L TELE > TED>TELTOTEREL T LS,

Driving Shaft
EREh

0.05TIR

Plus pan-head screw

TFERfAB AL M4/

757 ,,,,,,

=

B CONNECTION TABLE

# xR

@ Please consult us how to connect.

QEHEHERBEVEE L,

EREhEh Driving Shaft

B #HH N
Z ch Output I_
Z A CW - | ccw Viewed from Shaft End
LW RT
© 360,000 C/r, 400,000 C/1, 480,000 C/7
A ch Output M M 1
AEHA
B ch Output M M
B A A
Z ch Output I I
z CW - |——~ ccw Viewed from Shaft End
s LW RT
izl
Y R v _
20 Max Encoder
I a-4

amygaug, Q)



INCREMENTAL

INCREMENTAL

A2 IA2)

APPLICATION
A&

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

FEATURES

R

® Easy to attach
O H A5

® Ultra Small Size

LEEUN 7

TS5200N300
Dimension mm ~fi& mm
R14.5 0.5
(Eiﬁﬁﬂ?ﬁéﬁn U?T) —
PCD 291 i B
o Recommended screw hole o
] A‘\ on installation side .
PCD 291 [T}
Hexagon 'ﬂ { 773 ?
socket set screw L f
2-M2 K o :
AARfEHRL — Z
2 XfE —
90 31.5
02 [~
Encoder mounting surface
I a-— AWt
A3
2 — ©
2 N
|l cos -2 23.5 Max
0 t T
oyt pssssselk /4 RIS
e s I — :
TSR =S 52  ARRAEL b M2 ‘ 118
10.5 3 F - SRESER D
08.7 5 o~ Recommended screw:
: by Hexagon socket head cap screw.M2.5 ~__L=500Min
) Recommended A Plain and Spring washer is used.
Shaft Details Dimensions on shaft
oLtk E— s EHETE

Unless otherwise specified tolerance is +0.5mm

IBESAZE £0.5mm

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

( N\
Expample fHl;E3Z 5 ( Model No. ) TS52 N
Resolution %8 1,000C/T i Et 85 I:] |:| 3 I:' I:]
Pole#® % 618 T4 500 TS5204 N 300 (Pole f3:41. Output form HAIWA:L, Output phase 746, Voltage BEEE :+5V)
(Output form EHFIFZEE  Line Driver) 2 1,000 TS5207 N 310 (Pole i5:64. Output form HA1WA:L, Output phase 7186 Voltage BEEE45V)
(Output phase 57148 6) = 1,024 TS5208 N 330 (Pole 8£:8 1. Outout fom #H/8:L. Output phse 74:6, Votage BEEE +5)
(Voltage BIREE  +5V) S 2,000 TS5212
Model 6 X TS5207N310 o gggg ;ggg}i
Function name %84 OIH35-1,000-P6-L6-5V 3 3:000 155231
N = 5,000 (2,500 X 2) TS5217
O For special cases, please consult us. X 4 is possible,too. 6,000 (3,000 X 2) TS5233
O HRIEE TR ZEW, X4 % 7FEE, 14,096 (2,048 X 2) TS5213
Functizn name IH — P V
AR L 6-5
Optical Output form Voltage
I ncremental HAREE EREX
Hollow Shaft L : Line Driver 5: 45V
Encoder Pole # # Output phase
4:418 H o M
6:61 6:AB,2Z,
23 Zamugaua, 8:818 U, V. W phase




B SPECIFICATIONS
A

Electrical Spec. BRALH Mechanical Spec. A4
Resolution Starting Torque 59x10-3N-m
# ® g 500 ~ 6,000 C/T £ B ~ L 7 (60gf - cm Max)
Supply Voltage o Moment of Inertia 1.0x10-6 kg-m?
® K B E DC+8V:25% Bt g X (10g- cm? Max)
Consumption Current Maximum Rotating Speed 6,000min -1
I . 200mA Max # X B B % K (6,000rpm) =
Radial Pla |
. ST TIVED 0.05mm TIR Max
Mounting Tolerance Axial End Play =
ATBMBFEMLEIL E 0.2mm Max L
26C31 4824 Shaft Inclination . E
H Eh 0.1° Max w
£ 0 ;
£ perating Temp. Range o0 ~ o oc
@ 71| Line Driver \Sjoir;e%(i;rrent 20mA M B O R E #f H 20 ~ +85°C cZ,
2 w| 714K A4N o mA Max Storage Temp. Range o _—
= B & B E & —-25 ~ +85°C
O a Sink Current m =
= L HBR 20mA Max Protective Construction IP = 40 Electronic Circuits Disclosed
*® & # & B (EFEBEL)
Vibration 49m/s?
& g (5G) (¥#F1G)
Maximum Response Frequency Shock 490m/s?
BN ERNEE 200kHz Max @ B (506G)
Rise time, Fall time Mass
T E Y, % F Y OB M 100nsec. Max = 8 0.2kg Max
- -
HAERE R (B) A AEZE
® Line Driver Quiput 1> K54 /\HA T
’-——‘ T.T T
a b _C d a.b.c.d:z * g e=T= §
Twisted Pair Shield Cable I I | T T
PET IV IZIN I__l l_ ab.cd=s = = (X2, X48F)
_5 A Ach Output 476
26C31 8 Vimlid 261.832 % AtEEAH g : From Uch (rise point)
to Zch center
Bch Output o
+o sy L[ L o e
g:Z#H L EUE (GIEY))
M 3 Zch Output =1
Encoder ‘ *Transmission distance 1km Max CZ *EUH:'F:;J —,_e_|_
| o = N
SMAREEERE Tkm EIT — |
% Note that transmission distance depends much on ambient condition.
MFRNEXRER IS, FRRRICLVAREZE(EDYETOTITERSC LS, 9
% Use transmission cable after verifying effects of impedance characteristics, etc. ‘
MEET— TV, A E—F 2 2EMEOFEE CHEOLE, FRALTIEEWL, EUch Output _,_|_,—
B ATTACHING WAY (EXAMPLE) o
EVch Output
08 () v | [
. . i BH | k,l,m,n,p, r
Dimension mm ~}i%& mm EWch Ouput_| | I P,q
2-M2x3 , EW 171 k, T m|n plg 4 30+1.5° | 180°
~] Hexagon socket set screw (Cup point) | " "
ABRMLEDR L (< E#5E) M2X3 (2 %) . 2o=ls 12
//\ VAN Cccw 8 15+1.5° | 90°
- Viewed from Mounting side
- WAESIRT

Driving Shaft
EREhed

Hexagon wrench

NAEEZINF

M2.5 Hexagon head socket cap screw
RENGRIL b M25

A—WFLFLFHLE
NABZNT &, BIORKRIC

MTUTERALTLLEE L,
Please process and use the

ball point wrench or hex
wrench as shown in figure.

B SPECIAL REQUIREMENTS

Atk

+ With cover

+ Open collector output (5V,12V)

* Less wiring type

* Number of motors pole

+ X4 resolution

For special cases, please consult us.
FRIEARIE CHRT 2V

HIN—1fF (5F 38 1CH V) T ,)
F—7raLv4 (5V,12V)
HER21 T

E— 2B

4 fEDRRRE

B CONNECTION TABLE
# it &

Lead color Line driver Output

U —Fig& PP v PAY: b))
RED g DC+5V o
BLACK = GND
BLUE &5 AchOutput 4
BLUE ~ BLACK &/ B Achoutput -
GREEN # B ch Output o
GREEN .~ BLACK # & BchOutput -
YELLOW E Zch Output o
YELLOW ~ BLACK & 2 Z ch Output -
BROWN B U ch Output o
BROWN  BLACK % & UchOutput -
GRAY X Vch Output
GRAY ~ BLACK kB VchOutput -
WHITE = W ch Output —
WHITE ~ BLACK H./2 W ch Output -

amagaug, )/



INCREMENTAL

INCREMENTAL
LT UX B

APPLICATION FEATURES
A% R
® Brushless DC Servo motor control ® Easy to attach
AC.DC E— 4 il O fHF 555
® Hollow shaft Available up to ¢ 9.525
(3/8inch)

HiZ2iil~¢ 9.525 (3/8inch) ETHRIEFIGE

TS5200N500

Dimension mm ~Fi& mm

\
48

Mounting plate details

I
N
T

Bt fa~tik
Encoder mounting surface 235
| I O-ARE : e
= ‘ =] - 22 Min\ £
8 @
°s <
gl: g iR ~ — = - -/V- ; w
; L — f——4 1%
2.5 2-M3
4 ~
Recommended Dimensions on shaft Shaft Detail Hexka%ont
T agIEtE aft Details socket set screw
B — #hoh ik (Attached)
Unless otherwise specified tolerance is +0.5mm EEHAZE £0.5mm gﬁggﬁg

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

( 1\
Expample 1533251 ( Model No. )

Resolution &8k 2,500C/T ﬁ’ it T852 |:| |:| N 5 |:| I:]

Pole 8 %% 618 T4 1,000 TS5207 N 500 (Pole .44, Output form HAR4:L. Output phase #i718:6 Votiage BEEE 45V)
(Output form (HFFSE&  Line Driver) g 1,024 TS5208 N 510 (Pole #5:6 48, Ouiput form 4L, Output phase #7186, Voltage BEEE:+5V)
(Output phase 7340  6) =@ 2,000 TS5212 N 530 (Pole 8, Output form HiHA:L. Output phase 47148:6 Vottage BEER 45V)
(Voltage BIFEE  +5V) § " 2,048 TS5213

Model 2 X TS5214N510 o §§88 Iggg;‘
Function name ¥$8E®& OIH48-2,500-P6-L6-5V 3 4:096 TS5216
- J 5,000 TS5217
© For special cases, please consult us. X 4 is possible,too. 6,000 TS5233
O HRIE#RIE TR 2 &L, x4 HATHE, 8,192 (4,096 X 2) TS5246
10,000 (5,000 x 2) TS5236

12.000 (6,000 X 2) TS5232

Canz ) OIH 48 - P[-L 6-5V

Optical Size Output form Voltage
I ncremental & 48mm .H:'nljlﬁfﬁ.% EEEE
Hollow Shaft L : Line Driver 5: 45V
Encoder Pole # # Output phase
4: 418 H o M
6: 618 6:AB,Z
25 Jamugaua, 8:818 U, V. W phase




B SPECIFICATIONS
A

Electrical Spec. BRALH Mechanical Spec. A4
Resolution Starting Torque 9.8x10"3N-m
2 i 3 1,000 ~ 12,000 C/T g B b vy (100gf- cm Max)
Supply Voltage o Moment of Inertia 6.5x10~6 kg-m?
® K B E DC+5V£5% Bt g X (659 -cm? Max)
Consumption Current Maximum Rotating Speed 6,000min -1
I . 200mA Max 8 A B & % K (6,000rpm) =
B oy 0.05mm TIR Max =
Mounting Tolerance Axial End Play 0.2 M =
AN BmHEBLEXL SRES -=mm Hax —
" 26LS31 #H24 Shéjf;'.lnclmatlon 0.1° Max E
€ 0 ;
£ perating Temp. Range o0 ~ o oc
@ 71| Line Driver \Sjoir;e%(i;rrent 20mA M B O R E #f H 20~ +85°C cZ,
3 s | 7 P A (VAN o maA Max Storage Temp. Range o _—
3 ® # B E ® 25~ +85°C
O & Sink Current =
= LB 20mA Max Protective Construction IP = 40
&® & 1 & -
Vibration 49m/s? (5G)
& B (HEF 2G)
Maximum Response Frequency Shock 980m/s?
BN ERNEE 200kHz Max @ B (100G)
Rise time, Fall time Mass
T E Y, % F Y OB M 100nsec Max = 8 0.3kg Max
- -
HAERE R () A AEZE
® Line Driver Output 24 > K 1/3HH
T
T T T
abcd= - - e=Tzxg
Twisted Pair Shield Cable. a b, c, d 478 2

VAXMTY—ILR
26L.S31 #8Y F—7J)L | 26LS32 48
Encoder ‘ Transmission distance 1Tkm Max R

T mEIEE 1km LT

% Note that transmission distance depends much on ambient condition.
MRNERERM S, FRARRICLVARE(EDYETOTITERSC LS,

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

XEET— TG, A DE—-F 2 AEMEOREE CREBO L, FALTIEEL,

B ATTACHING WAY (EXAMPLE)
WF75% (1)

Dimension mm ~Fi%& mm

2-M3x3
Hexagon socket set screw (Cup point)

/#ﬁ!?fﬁiwn U (< 13 #5) M3x3 (2 &)

Driving Shaft[ |

EREhEm - {T _______________

M3 Hexagon head socket cap screw
AARAAI M3

B SPECIAL REQUIREMENTS

For special cases, please consult us.
HSRIHAS SRR TR T S

F—7>aLr 7% (5V,12V)
= fEEE  24,000C/Ti2
EERE1T

- 2B

X 4 HFREE

+ Open collector output (5V,12V)
* High resoolution 24,000Max.

* Less wiring type

* Number of motors pole

+ X4 resolution

abed=t « L (x2, x48%)

|
I
A ch Output I I__I

A fgH7 g : From Uch (rise point)
_l to Zch center
B ch Output | | D x1°
B 1At A g : ZHBRDEUR (ST EY)
HE
Z ch Output I |
Z fH L e | CCW
! ! Viewed from Mounting side
BAELIRT
%
EU ch Output I I I
EU 1Rt H
Pole
EV ch Output | 1 B | klmnpag | r
EV 187
4 30+1° | 180°
EW ch Output I 1 I 6 20+1° | 120°
EW 1815 k_ILI mi NP 8 1521° 90°
3=
i TS
Lead color Line driver Output
U —Fig& PP v PAY: b))
RED g DC+5V o
BLACK = GND
BLUE &5 AchOutput 4
BLUE ~ BLACK &/ B Achoutput -
GREEN # B ch Output o
GREEN .~ BLACK # & BchOutput -
YELLOW E Zch Output o
YELLOW ~ BLACK %, 2 Z ch Output -
BROWN B U ch Output o
BROWN  BLACK % & UchOutput -
GRAY X Vch Output
GRAY ~ BLACK kB VchOutput -
WHITE =] W ch Output
WHITE ~ BLACK H./2 W ch Output -

amagaug, 6



INCREMENTAL

INCREMENTAL
LT URABIL

APPLICATION
A&

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

FEATURES
R
® Easy to attach

O 255
® Hollow shaft Available up to ¢ 20

2~ ¢ 20 £ THIEHHE

TS5200N400

OI H 6 OSeries

Unless otherwise specified tolerance is +0.5mm

41,7+

0.2

P60+

N.P

Shaft Details
BHEFAAE

EESHAZE £0.5mm

24 Dimension mm ~Fi& mm
12 4—¢3.5

1

2

69

Encoder mounting surface

T OSRAE
25Min.

$20 86~16
[

P
=
[

Hexagon socket set screw 7<EIUfT1ESHIL
oRIE

Recommended Dimensions on shaft
HIRE—28H

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

p
Expample 81533261
Resolution 4#%#E 1,000C/T —
Poe#E % 618 ( odel No- )
(Output form H1Z8E  Line Driver) 7 X TS52 DI:' N4 I:”:‘
(Output phase HA4E ~ 6) =4 ] 1,000 TS5207 || N 400 (poe H:4%. Outptfor AL, Outoutphase #1156, Votage BEEE:+6Y)
(Voltage EEEE +5V) 2 1,024 TS5208 N 410 (Pole f3:64. Qutput form HAWA:L, Output phase 76, Voltage BEEE +45V)
Model 2 = TS5207N410 S| 2,000 TS5212 N 430 (pole E8:88. Output fom WAL Outout phese -6, Voece BEEE:+5V)
Function name #8&% OIH60-1,000-P6-L6-5V S g gggg Igg’;’}‘;
_ Y, 5!
Q 6,000 TS5233
© For special cases, please consult us. 3 8192 TS5246
O #HARIE R FEV, \ /
Function name P V
wez ) OIH 60 - L 6-5
Optical Size Output form Vc3|tage
I ncremental & 60mm .Hi.ﬁﬁfﬁ.ﬁ EEEE
Hollow Shaft L : Line Driver 5: 45V
Encoder Pole # # Output phase
4: 418 H o M
6: 618 6:AB,Z
07 Jamugaua, 8:818 U, V. W phase




B SPECIFICATIONS
A

Electrical Spec. BRALH Mechanical Spec. A4
Resolution Starting Torque 9.8x10"3N-m
2 i BE 1,000 ~ 8,192 C/T g B [ (100gf- cm Max)
Supply Voltage o Moment of Inertia 6.5x10~6 kg-m?
® K B E DC+5V£5% Bt g X (659 -cm? Max)
Consumption Current Maximum Rotating Speed 6,000min -1
I . 200mA Max 8 A B & % K (6,000rpm)
Radial Pl
Mounting Tolerance ;l?l%}b? v 0.05mm TIR Max
g 1 rance . Axial End Play 0.2mm Max
ATBHFEMLEXL Shﬂﬂlﬁf’t.
" 26131 # a0 01°Max
£ 0 ;
£ perating Temp. Range
N -20 ~ °
@ 71| Line Driver \Sjoir;e%(i;rrent 20mA M B O R E #f H +85°C
apg| 71> KT 4N o mA Max Storage Temp. Range 25 ~ +85°C
5 N=1 5 e
3 e Sink Current kR # & E #®
= L ER 20mA Max Protective Construction
5 P P & IP =40
Vibration 49m/s? (5G)
& B) (HEF 2G)
Maximum Response Frequency Shock 980m/s?
BN ERNEE 200kHz Max @ B (100G)
Rise time, Fall time Mass
T E Y, % F Y OB M 100nsec Max = 8 0.5kg Max
- -
HAERE R () A AEZE
® Line Driver Qutput 4 > K4 /\HH -
a b.c. d a.b.c.d:-—rzI :Ta_«I
Twisted Pair Shield Cable. | T4 TB 2
YAZXIRT =LK ab.cd=- = = (X2, X48%)
26LS31 Ay F—7) | 26LS32 4HY A ch Output I | I 476 " ) i
A f8HH g : From Uch (rise point)
I:é to Zch center
B ch Output | | =10
B 85 —l g : ZHEFDEUE (L EY)
v tx1°
Encoder ‘ s Transmission distance 1km Max i
| — Z ch Output
XABEIERE 1km I Z #8dHh e CcCcwW

% Note that transmission distance depends much on ambient condition.
MERRGXRIEHE. FRARBEICLVRZI(EDIETOTITEECESL,

% Use transmission cable after verifying effects of impedance characteristics, etc.
XEXRF—TIViE, A E—4 2 AEMEOHEE CHBOLE, FHALTEEY,

B ATTACHING WAY (EXAMPLE)
WF75% (1)

Dimension mm ~Fi%& mm

2-M3x3
Hexagon socket set screw (Cup point)

/ AERAIED LU (IEH%) M3x3 (2 %)

;
%:_%

"

Viewed from Mounting side

Driving Shaft
BB Ehah

=

M3 Hexagon head socket cap screw
A AR b M3

B SPECIAL REQUIREMENTS

For special cases, please consult us.

HERIEE BRIt CRRT SO

- Complemental output (12-15V)

* Less wiring type

aLTYALBIVED (12 ~15V)
HBERR21T

RAELIRT
’_LA
EU ch Output I I I_
EU #ai7
EV ch Output — | [ 1 Pole
EV 48HH BH | klmnpa | r
4 30+1° | 180°
EW ch Output ] | I 6 20=1° | 120°
EW 485 ki l|lm{n|p
| 8 15+1° | 90°
I CONNECTION TABLE
i TS
Lead color Line driver Output
U —Fig& PP v PAY: b))
RED g DC+5V o
BLACK = GND
BLUE &5 AchOutput 4
BLUE ~ BLACK &/ B Achoutput -
GREEN # B ch Output o
GREEN .~ BLACK # & BchOutput -
YELLOW E Zch Output o
YELLOW ~ BLACK %, 2 Z ch Output -
BROWN B U ch Output o
BROWN  BLACK % & UchOutput -
GRAY ® Vch Output
GRAY ~ BLACK kB VchOutput -
WHITE B W ch Output —
WHITE ~ BLACK H./2 W ch Output -

amygaug, 8
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INCREMENTAL

INCREMENTAL
LT UX B

APPLICATION FEATURES

A% R

® Machine Tools, ® Strong resistance against vibrations
Spindle motor Mt RBIPE I, BHEEAEN,
ARSI ® High speed response
AV FILE—4 RIS E

® Output of pulses 4 times of spur teeth (Gear Module = 0.4)
4 fEMIFE AN L T D KD 4 5D/ 2 % 1
(HEHEY 2 —)L=0.4)

® Sine wave signal output is also available
155270 (30,000min™" or more is possible depending on resolution)

M I B 0 4 EREE SIS RIS (SHRAEZ X D 30,000min BLE & WIEETH)
| |

Dimension mm ~Fi& mm

Max. inalignment between sensor and wheel center

L = 3500 Min 2-¢5.3 LY EREN L2 ThEFRE £0.3

e

R S

ZHAREE

776 .
~| ©

,,—g .
=N L e £
| Ean — ] BN AN
5. -/<> )
2% ‘ o 2
3683 B H
e ~ e
15 . - c
[s2] [0] HE o ©
©| 0y ©
Z % ‘ 3
EN Spur wheel ! S
Sy (Spur wheel is not included.) n
> 3

< % Spur wheel for

3 Z-phase signal
5
1S
C
2
©
£
P
©
=

37

16.5 LV EWEDO L2 FTHEHEE 05

; 40 Max
s

1]oo02]|A

T84 > O—ERHETE $122:0 L] A
Recommendable pilot diameter for motor ¢122+0°

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

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI EREERE HHETHEHIEES 28V,

© For special cases, please consult us.

O #alftiRIE CRBC &,

('%"% ) TS5270N15
(ezz) MIB 0.4 — 1,024 C/T - L 3-5V

Magneticl Module of Spur wheel Output Iform V(?Itage

I ncremental 4 2R 21— bFilgE .H:.ﬁﬁfg-% %E%E

Built-in DEVa—L L : Line Driver 5: +5V
Encoder M=0.4 Resolution Output phase

PFEE
1,024

% No. of teeth = 256 H oAH M
X BEE 256 DIFE 3: A, B, Zphase

2Q Zamagaue,



SPECIFICATIONS
A

Electrical Spec. BRALH

Mechanical Spec. #mrIHEH

Resolution (No. of teeth = 256) Air gap between Sensor & wheel
. R ., o 0.15 +0.01
# " ge | 10240 (#3256 DIHA) Y EMEABOX v v T =0.01mm
Supply Voltage 5% Radial Inalignment btwn Sensor & wheel
& i = i3 DC+8V 05, Y LRES ST AREERL +0.3mm
Consumption Current Axial Inalignment btwn Sensor & wheel
B B B R 300mA Y EWERS X MEEMERL +0.5mm -
: <
Operating Temp. Range 10 ~ +80°C -
" 26031 B #f B E ® 2
E Storage Temp. Range
- -20 ~ +100°C
@ A | Line Driver \Sjoir;e%q;rrent 20mA M R # B E @& * E
A | 721> K 4N i mA Max Protective Construction oc
5 P ® % i “® IP =50 (&)
O Sink Current 2 = >
= 3,8 Vibration Full Amplitude —
v IR 20mA Max . % | o 1.5mm 0.5Hr (5~ 500Hz)
Maximum Response Frequency 200KkHz Shock 294m/s? (30G) 3 axes 6directions. 10 times each
B X B & B B B & = 1imsec 3#6AME K10
Rise time, Fall time Mass
TEY. TTFYEM H 3 0-5kg Max

CIRCUIT AT OUTPUT STAGE (EXAMPLE)

HAREE (B)

AP AOAY: )

@ Line Driver Output

Twisted Pair Shield Cable.

26C31 1Y

ILARNT =LK

=7 | 261832 1Y

1o

Encoder

‘XTransm\ssion distance 1km Max 7;7

e mEIERE 1km BIF

% Note that transmission distance depends much on ambient condition.

XNERTRERIERE L. FRARRICLVARECEDYETOTITERSESLY,

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

KRERT—TIVid, A2 E—4 2 2SO EE CHBOLE, FRALT S,

CONNECTION TABLE
=k
Lead color Function
J—Kige B
RED by DC+5V
BLACK 2 GND
BLUE & A ch Output
BLUE ~BLACK & B A ch Output
GREEN & B ch Output
GREEN  BLACK ##& 2 B ch Output
YELLOW & Z ch Output
YELLOW  BLACK # 2 Z ch Output
Shield —=ILKN Case GND

SPUR WHEEL (Separate Sale)

wE (515E)

Model No. No.of Teeth Outer Dia. Inner Dia.
BER w B BESME BEE AR
MU1528N45 256 $103.2+0.02 $ 45 001
MU1528N50 256 $¢103.2+0.02 950

OUTPUT PHASE SHIFT
H AR HEZE
-

a| b c d | abcd=
|

A ch Output ——

ATRHEA
B ch Output 2 [+]
B fBi 7 [ T
C

Z ch Output —-
Z AN e

Ccw
CW rotation viewed from magnetic sensor side

EEE AR 7 Y & ) B TR A R EERES

SPUR WHEEL SPECIFICATION
HetwEELE

® Spur wheel of A-Bch Signals A48, BEAsEE {4
No.of Teeth
i # 256
Module
EVa-0 0.4
Pressure Angle
E
Accuracy
&

Tooth Thickness s
B & mm

20°

JGMA3 ~ 4 £k

Outer Dia.runout against Inner dia.

MR T B4ED 0.02TIR Max

® Spur wheel of Zch Signals ~ Z tBRSEE L
No.of Teeth
W B !
Module
ES 21— 0.4
Pressure Angle
E

Tooth Thickness 4mm
E &

20°

® Placement of Zch wheel vs Ach Bch wheel
ZAHEE L A, BHEEEDAMERFR

Index for Z ch
ZHBA Ty IR

12mm
heel for A.B ch

,B tHREE
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APPLICATION FEATURES
A% R
® Measuring Equipment ® Small and Light weight

EIRGL: Frs /N R
® Machine Tools ® Rigid Bearing

TAERE L (4
® Robots ® | ow Cost

= {EAHRS

TS5610
OA S 5 OS eries
Dimension mm }i% mm
3-M3 Depth 6 25 60
40 0.1 S'Ms 7‘% é 6 é. e
25 L 25
RENE=2\ |

¢45502
L $32 Sos

|

|

|
$50

L /1

Unless otherwise specified tolerance is £0.5mm

N

Y

[@ ~._L=500Min

EESHAZE £0.5mm

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

(% % ) TS5610

(meez )OAS 50 — 8 bit - C G -

5V

Optical Size
Absolute ¢ 50mm
Shaft

Encoder

31 Zemagaue

Resolution
FEEE bit
8

Output form
HARRE
C : Open Collector

Voltage
BEEE
5: +5V

Output phase
Hoh M
G:Gray L4




B SPECIFICATIONS

T4

Electrical Spec. BRALH Mechanical Spec. A4
Resolution 8 bit Starting Torque 9.8x10-2-N-m
e % BE ' g ® 0~ L7 (1kgf - cm Max)
Output Phase . . Moment of Inertia 3.0x10-6 kg-m?
: —

i # 48 Gray Code  7LA3—F T (30g - om? Max)
Supply Voltage o Maximum Rotating Speed 3,000min-"
g K B E DC+8Vx5% & X B ® % K (3,000rpm)
Consumption Current Radial 98N
H B B % 120mA Max Allowable Shaft Load £EHH (10kgf Max)

s W @ B Axial 49N

WA m (5kgf Max)
Operating Temp. Range
H TD62503F . -10 ~ +70°C
€ =]
5 5 Maximum Allowable Output Voltage B ff B K ® H
; (;pen ()“ojle(:::olr/ 5 BANRHAEE 24V ;era?; Ter;r;p. R;\:ge " 20 ~ +85°C
2 7~ Z Maximum Allowable Sink Current m =
3 Protective Construction IP = 50
& BRAHEAAAER 80mA 5 % P & =

Vibration 49m/s?

& B (5G) w
Maximum Response Frequency 10kH Shock 490m/s? =
BN RN EE i & ¥ (50G) =
Rise time, Fall time Mass (@]
T EY XFYBM = = 0-5kg Max D

om
<<

B CIRCUIT AT OUTPUT STAGE (EXAMPLE)

oH A7 Ex [E]

® Open Collector Output

(%)

F—7Fravvadh

Shield Cable.

Y= RT—T
Power Supply

DC+5V:Ri=220Q
DC+12V:Ri=470Q
Py

[

Output signal line. / \

—

e |\

Encoder

‘ 3% Transmission distance 50m Max ‘

1

L : Load

L g

Bk 5% 258 50m LI Ric=20mA)’

% Note that transmission distance depends much on ambient condition.
MRRIGXRER G, FRRRICIVREEDYETOTITERSC LS,
% Use transmission cable after verifying effects of impedance characteristics, etc.

MERT— TG, A E-F 2 AEMEEORE  CHEEO L, FRALTI LS,

B CONNECTION TABLE

B QUTPUT PHASE SHIFT

HABAEE

® GrayCode JL4/4a—FK
—CCW Vviewed from Shaft End
gk WRT
2.7
2¢ |—

i —
N
I S N

2] |

o s 1 e e e N

o]1]2]3]4]5]6]7]8]9]10]11]12]13]14]15]16]17]18]19]20fo1]22]

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

XREEAREL, ERVOBERFEERLERTT,

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

el CHAIES . HAESRICTHMEES CREBC £ EL,)
Lead color Function Lead color Function Lead color Function
U— Nige ® R J— Nige w B U—Nige ® R
B ROWN * 1 ST Digit (MSB) 27 ||G R E E N fod 5TH Digit 23||IBLACK 2 GND
R E D b 2 ND Digit 26 /B L U E = 6 TH Digit 22 ||WHITE B DC+5V
ORANGE # 3 RD Digit 25||lVIOLET 3 7 TH Digit 21 I I
YELLOW = 4 TH Digit 24||G R A Y TR 8 TH Digit (LSB) 2° — —
Elﬁ'jj_}f (EIJ) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm sFE mm BEIZRTSAAL MIERTEHY TU L THEL > TED>TERTOTERL TS L,
Driving Shaft
EREhah
Driving Shaft
i N ]
BT l . 0.15deg Max
—5 _
I - B S T 20 Max Encoder
E I a—4%
=}
3 =
Plus pan-head screw N
+FERAFENNDRL M3 v .

amygaug, 32
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TITI)a—b

93Max

Dimension mm ~Fi& mm

®10301

$50.8 80

»16
|

APPLICATION FEATURES
A& ¥R
® Measuring Equipment ® Rigid type
FHHIE S BRELRILIE
® Machine Tools ® | ow Cost
TAER ECAA
®Robots
=z
TS5620
OA S 68Serles
58:01
9 3-M3 E& 7
3-M3 Depth 7
-
N ES
Connector

Unless otherwise specified tolerance is £0.5mm

SRCN2A25-24P

SRCN6A25-24S (Option + 7% 3 )

EBESAZE £0.5mm

72Max

84Max

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

e N
Expample 1333251
Resolution 3##RE 10 bit
Output phase tHFI4 Gray J L A
Voltage BIREE +5V
(Output form HHHs8 Open Collector)
Model 2 = TS5620N131

Function name #%8E®% OAS68-10bit-CG-5V
g J

© For special cases, please consult us.

O HFBIMEHRIE TR 20,

("% ) Ts56 IO N OO

amy
or

10 TS5620 N 131 (Output form #7158 C, Output phase HF48: G, Voliage BEEE 45V )
11 TS5621 N 231 (OQutput form AR C. Output phase HiF48: G, Voliage BREE:+12V)
12 TS5622 N 132 (Output form HiAR8: C. Output phase HiF4B:P, Voltage EFEE +5V )
0~359 C/T3x TS5626 N 232 (Output form H###: C, Output phase Hi48:P, Voltage EBEE:+12V)

uq uonnjosay
B 9

% 0~359C/T Resolution shall be for “OAS68-360C/T-CG-5V, TS5626N131” only.
X M#ERE 0 ~ 359C/T I3 “OAS68-360C/T-CG-5V. TS5626N131" DAHIZE I T,

T2 )OAS 68-

bit- C Vv

33 Zamagaue,

Optical Size
Absolute ® 68mm
Shaft

Encoder

Output form
HARRE
C : Open Collector

Voltage
EREE
5: 45V

12 +12V

Output phase
H oHh M
P : Pure Binary
W2k
G:Gray 7L A




SPECIFICATIONS
A

Electrical Spec. BRALH Mechanical Spec. A4
Resolution . i i Starting Torque 9.8x10-2"N-m
% ® P 10bit, 11bit, 12bit, 360C/T = 5 K I 5 (1kgf-cm Max)
Output Phase Pure Binary Code, Gray Code Moment of Inertia 3.0x10~ ¢ kg-m?
=5} 51 18 M2 —K, JL/a—K 18 [ BE B (30g - cm? Max)
Supply Voltage o o Maximum Rotating Speed 5,000min -1
® B ® [ | DOV POriav=s% |l x B & = = (5,000rpm)
Consumption Current Radial 98N
L. . 250mA Max Allowable Shaft Load FEHH (10kgf Max)
s W @ B Axial 49N
WA m (5kgf Max)
Operating Temp. Range N
£ H . TD62503F o £ B £ @ B -10 ~ +70°C
S 5 o Collect Maximum Allowable Output Voltage s o A
L pen Collector BANSHABE 24V orage Temp. Range 50 ~ +85°C
E % F-7>3avvs Maximum Allowable Sink Current ® # & E ®
3 Protective Construction P 52
& BAHEAFRAEHR 8omA 5 % P & =
Vibration 98m/s?
& B (10G) w
Maximum Response Frequency 10kH Shock 980m/s? =
BN RN EE z & B (100G) =
Rise time, Fall time Mass (@]
TEY, ZTFYUBM i £ 1.5kg Max D
(o]
<<
CIRCUIT AT OUTPUT STAGE (EXAMPLE) OUTP_l!T PHASE SHIFT (EXAMPLE)
HAEREIEE (B) HAMMEE (B)
® Open Collector Output F—7">aL U 2HAH ® Pure Binary Code #i2¥a—FK ® Gray Code JL 4 2a—K
Shield Cabl — CW Viewed from Shaft End — CCW Viewed from Shaft End
:/'_e)b Ff’}}_f'j.» (Reverse "Open", "5V") i &) BT B L) BT
/ Power Supply DC+5V:RL=220Q o o
o DC:12V:RL=47OQ
§~ ] 3 3
/ \ Output siénal Iine./ \ J_ 2 2 |
= Y 22 22
— enEse \ 41 I e T s T B e R e B
. 2! 2!
Encoder ‘ *Transmission distance 50m Max‘ t Iéa% , [ O I S I A , 1 ] [
Biefm% 84 50m LI T (Ic=20mA) e i A W W Wy W o e s U O o B
* Note that transmission distance depends much on ambient condition. o[1]2]s]4[5]6[7[8orof11[i2fsarefrsfref 7 e rofoolor] o[1]2]3[4]5]6[7[8[oftofifrelra4fis e[l efigloof2ifez]

MERRGRIEHE. FRARBICLVRZ(EDIETOTITEECESL,
% Use transmission cable after verifying effects of impedance characteristics, etc.

RERT—TIVid, A E—4 2 2SO EE CHBOLE, FRALTEZEWL,

CONNECTION TABLE (EXAMPLE)

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

XREIAREEL, ERRBERFEERLERTY,

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

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

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

E ) M2EI-FOBE. 5V 3 OV ZEINMT A EICKUEMEMEZEADEHFTEET,
OUTPUT SIGNAL TABLE (EXAMPLE)
HAESEK (Hi)
Resolution SRR Digit #i | 4T | 2ND | 3RD | 4TH | 5TH | 6TH | 7TH | 8TH | OTH |10TH |11TH |12TH | 13TH
10 bit 29 28 27 26 25 24 23 22 21 20
11 bit 210 29 28 27 26 25 24 23 22 21 20
12 bit on 210 29 28 27 26 25 24 23 22 21 20
Driving Shaft Driving Shaft
ATTACHING WAY (T A - it
(EXAMPLE? EE %} ''''' T TS 0.15deg Max
Wit () = —
. . S Encod
Fram SRR e e o EEE
Note that attaching alignment can be changed by the couﬁlings when coupled to the driving shaft. \\~

B IZTIAAL MIERTEDY T THLL>TED>TEETOTERL TS,
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TITI)a—b

APPLICATION FEATURES
A& B R
® Machine Tools, ® Specially divided
For devising TRk 53 Hl
T AR, ® Rigid type
THEM UH BB
TS1857

OA S 6 6Series

Dimension mm ~Fi& mm

$60 300

Unless otherwise specified tolerance is £0.5mm

24.6 71Max
76133
\ T\ 3 ﬁ.j
e ., <
15
3
S 1
s ©
©
i LED for displaying
\ the marker signal
L] ~—#fESHER LED

EESHAZE £0.5mm

%} __L=800Min

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

e N
Expample 1333251
Resolution 3 #%RE 8 4El
(Output form B AIFZEE Emitter follower TI v 427 4#07)
(Output phase #7348 Pure bonary #f 2 )
(voltage BIREE +24V)
Model 2 = TS1857N8

Function name #$8E% OAS66-8-EP-24V
g J

© For special cases, please consult us.

O HFBIMEHRIE TR 20,

(% % ) TS1857N [I[]

2 3

Hq uonnjosey
anp
or

8 %&| Division

12 53&| Division|

TS1857N 8

TS1857N12

16 & Division

TS1857N16

30 4+&| Division

TS1857N30

60 4&| Division

TS1857N60

90 &/ Division|

TS1857N90

T5:: OAS 66-

-E P-24V

35 Zamagaue,

Optical Size
Absolute # 66mm
Shaft

Encoder

E:

Output form
HAREE

Emitter follower

IIyv47+07

Voltage
BEREE
24 1 +24V

Output phase
H oh M
P : Pure Binary
M2




B SPECIFICATIONS
A

Electrical Spec. BRALH Mechanical Spec. A4

Resolution 8~ 90Division Starting Torque 2.0x10"2N-m

5 % BE 4 # g B b vy (200gf- cm Max)

Output Phase . . Moment of Inertia 3.0x10-8 kg - m?

EO—-K

i & 8 Pure Binary Code #2331~ K B o & ¥ (30g - cm? Max)

Supply Voltage o Maximum Rotating Speed 5,000min -1

g K B E DC+24V 5% & A B & % K (5,000rpm)

Consumption Current Radial 98N

H B L b 150mA Max Allowable Shaft Load £EHH (10kgf Max)
s O wWm @ B Axial 49N

WA m (5kgf Max)

Operating Temp. Range - o

E H Maximum Allowable Output Voltage B O£ B E #@ H =10~ +60°C

o = o

w 7| Emitter follower RAFELNEE 50V Storage Temp. Range 20 ~ +85°C

a # IIyA7+807 Maximum Allowable Sink Current B #H# B E & - +

- 7

3 e BEAHARASH  200mA Protective Construction ) IP =53

= *® & % &

Vibration 176m/s?
# g (18G)

Maximum Response Frequency 20kH Shock 980m/s?

B X B 5 B B ¥ ‘ & B (100G)

Rise time, Fall time Mass

T EY. LTFYUBM % g 0-6kg Max

B CIRCUIT AT OUTPUT STAGE (EXAMPLE) B QUTPUT PHASE SHIFT (EXAMPLE)
HAMEZE (B)

B B (1?'])

® Emitter Follower Output IvA7xA7HA

Shield Cable.
Y=IWKF=TI

/ Power Supply
—f{ / \Output3|gnal line. / \ Bgffz\(/'liiiggﬂ
WS

&
‘ L : Load

L: B

Encoder ‘>< Transmission distance 50m Max
Bxim % EE8E 50m LI T (Ic=20mA)

% Note that transmission distance depends much on ambient condition.

NRRIGRERE, FRRRICEVREEDYETOTITERSC LS,

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

MERT— TG, AP E—-F 2 AEEEOHE E CHEOL, FALTI LR,

B CONNECTION TABLE (EXAMPLE)
xR B)

yision Viewed from Shaft End

o 1255 COW g 1) R <
[ 90e0 1800 2400 360
0 1 2 3 4 5 6 7 8 9 10 11 12
Strobe Sig.[ LI LI LI LM LM L L L Lr Lo ur |
2 M 1 1 | il I
2! L1 L1 |
2° | |y Iy Iy
Parity Sig.[ 1 L L '
Marker Sig.[— —
jyision Viewed from Shaft End

o 1634 COW s R

9000 18000 24002 360«
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16|

20
o1
22
23

Strobe Sig LU L L LU L UL L L L L L L L

Parity Sig| — 1 mim 1 'mim

Marker Sig., N

Lead color Function Lead color Function

U—Fie % B U—Fige B
VIOLET %® DC+24V R ED i 20
WHITE =] GND ORANGE # 21
GRAY TR GND YELLOW = 22
BLACK £ Parity Sig. GREEN # 23
BROWN % Storobe Sig.

% Marker signal shall be used for displaying LED only and
no output signal generation.
MY —HEFIELEDRRDATEFTHENEIhE A,

B ATTACHING WAY (EXAMPLE)

2% The logic shall be negative and above figures shall show
voltage wave-forms.
RIBGAREEL. LREEBERPERLAEXRTT,
>.< For other details, please refer to individual Specification.

KZ OIS ERERICEYET,

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

Attaching plate (P11712) Optional Driving Shaft
B (P11712) A58 BREhEH

le——

-

~

Plus pan-head screw
+FRAENNRL M4

Driving Shaft
EREhEh

0 150 Max

as
5
-8 S
o
—
5 323 2
20 523

K/

Attaching plate (P11712) 3places (Optional)
BN (P11712) 3 BFR (BI5E)

amugaue, 36
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APPLICATION FEATURES
A% R
® Detection of press crank ®Vibration-proof
angle T P
VA AL L ey ® Shock-proof
T e
® \Water Drop proof
Pt
TS5607

OAS66

® With BUSY signal
BUSY 551}

24.67 66Max
7.6 3.392
3:02
ca
H—' of[ ] )
P4 P4
15 ‘

$65.5
$60-80s
(D’jg?)_ow
[
[
T
|
¢62
f
|
|
|
|
$66 Max

connection

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

Dimension mm ~Fi& mm

Cable
4o —7JJL L=800Min

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

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

(% &% ) TS5607N4

Ceeez ) OAS 66 —

360 C/T

-C B-12V

Optical Size
Absolute ¢ 66mm
Shaft

Encoder

37 Zamagaue

Output form
HARRE
C : Open Collector

Voltage
BEEE
12 +12V

Resolution
EEE
360

Output phase
H h #H
B : BCD




B SPECIFICATIONS

T4

Electrical Spec. BRALH Mechanical Spec. A4
Resolution Starting Torque 9.8x10"2N-m
# ® g 0~ 359C/T £ B r L 7 (1kgf-cm Max)
Output Phase . Moment of Inertia 3.0x10-6 kg-m?
a—FK

@ 5 18 BCD Code BCD K 18 o 8 &= (30g - cm? Max)
Supply Voltage o Maximum Rotating Speed 5,000min -1
g K B E DC+12V=10% # A B & % &K (5,000rpm)
Consumption Current Radial 98N
® B B % 800mA Max Allowable Shaft Load FEHH (10kgf Max)

s W o ®w B Axial 49N

WA m (5kgf Max)

Operating Temp. Range - o
E H Maximum Allowable Output Voltage B O£ B E #@ H 0~ +50°C
“-'-f h Open Collector RAFELNEE 28V Storage Temp. Range 10 ~ +70°C
§ s F—-—7>aL v 4 Maximum Allowable Sink Current R’ FE B E & - +
3 e BEAHARAER  50mA Protective Construction ) IP =54

= *® & % &

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

i® B 3% 1H i
Maximum Response Frequency Shock =
= . . - 490m/s2 (50G) 11 .36 3
e 2.5kHz & 5= m/s2 (50G) 11m sec. 3 # 6 H A& 3 [ 3
Rise time, Fall time Mass N (@]
- e . . — IV
T EY. TFYBM 1.5 sec Max g - 0.6kg Max (o —7IVIEE&<) D

(o]
<<

B CIRCUIT AT OUTPUT STAGE (EXAMPLE)

oH A7 Ex [E]

® Open Collector Output

(%)

A—=7avy4aEh
Shield Cable.
S—ILRF—TJI

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

[

TR

Power Supply
Output signal Iine./ \

—

\ L #ngsr \ g

Encoder

‘ s Transmission distance 50m Max‘

1

L: Load
L: B

Bxfmi%E68E 50m LI (Ic=20mA)
% Note that transfmission distance depends much on ambient condition.
NERRGRIEHIE. FRARBICLVRZEDYETOTITEECESL,
% Use transmission cable after verifying effects of impedance characteristics, etc.

KERT— TG, A E-F 2 AEEEORE E RO, FRALTIESL,

B CONNECTION TABLE

# xR

B QUTPUT PHASE SHIFT

HABAEE

— CCW Viewed from Shaft End
R LWRT

2'x10

2°x10

28

22

21

20

o[1]2]3]4]5]e]7][8]o[to[t1]12[13]14]15[16]17] €] 1o]20]e1]22

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

XREEAREL L, LREBERFEERLAERTY,

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

B ATTACHING WAY (EXAMPLE)

Hiﬁl’jf}f (@J) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm & mm  BEIXZSA42 MAERTEHY TUL TECE>TED>TEETOTERL T &L,

Attaching plate (P11712) Optional

AT (P11712) BlFE

529,

Driving Shaft
BREhEH

Driving Shaft

] EREhEh
Jamm =T~

Plus pan-head screw
TFAG LML M4

Attaching plate (P11712) 3places (Optional)
BRI (P11712) 3 EifR (5I5%)

amugaue, 383
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Shigrt Abs®

Semi-absolute encoder to output data of 11bit/Single Turn, and 13bit/Multi Turn by turning the input shaft by about 1.9° after power-on.
EERA%. $91.9°O8EET 11bit/ 1 @&, 13bit/ FREEHENTEEI7ITVYVa— b a-4

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

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

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

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

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

® Dedicated serial signal receiver IC :
155643 N110 AU5866N1 (Sold separately) is available.

SA35 B L) 7 LEBSEIC AUS688NI (RI5%) #HU0 i 2 T\ 29,
Series

60°%

Dimension mm ~Fi& mm

154

Hexagon socket set

screws (attached)

RARMEDR U (<IEH%E)

M3x3 (2 AftE)
2-M3P=05

Encoder mounting surface 41 Max
s 889 5 T §)
: o -8 15~ 20 ;
‘8 cg ; 0.2 Electronic
T o parts
o~ e ZZIV I, ® ;;: IZZ7Z4 | L HB —
g | +—J—@fjco2]g| =& [ ] —— 1 mTRE
N wareecres S\ Tz7777777) | L] ;
o [q¥ | o
o 1@ | I
10.2 (1.6) v 3 « 19T B
. 257 _N\(38.4)Joint recess Recommended ] T 1 !
shaft details 11 O—kif Dnmensnons(on §haft { J__ o
e $6.3 E— SEpHEE 14 ‘
LB IR
Unless otherwise specified tolerance is +0.5mm EENAZE £0.5mm

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

© For special cases, please consult us.
O $5RIML#IE THERC 280,

(% & ) TS5643N110
(wex) SA 35 — 11/24 bit- L P S-5 V
A

Smart SEEE Vc::ltage
Absolute Single t R 11bit Output phase %EiE
Encoder ing'e trn ! H h M i
Multi turn  13bit pP:p Bi
Total count 24bit - | ure sinary
2

3Q Zamagaue



B SPECIFICATIONS
A

Electrical Spec. BRALH Mechanical Spec. A4
5 % Absolute Signal 11bit/turn and 13bit/8,192 turns (total 24bit) Starting Torque 59x10-3N-m Max
5 . 77V Ua—-MES | 11bit (1 EE), 13bit (8,192 HEx) A5t 24bit 2 B N ) 7 (60gf-cm)
§ . | Incremental Signal 2,048C/T, 2-Phase output 1C/T, Zch. Moment of Inertia 1.0x10-6 kg-m? T
c | A2 UUXTHIUES | 2,048C/T, 2 48iH , 1C/T, Z HHHS 18 t# BE %= (10g-cm?) w
Output Phase . . Maximum Rotating Speed 5,000min-' /Mechanical Spec.
Ea— = -y
# 7 18 Pure Binary Code #1233~ K B % B B ® E| ooopm | mimes M
Radial Pla
Supply Vqltage DC+5V=5% _ 5T 0.05mm TIR Max
S P g E Mounting Tolerances Axial End Play 0.2mm Max
- ATMOKNBMBIL | BRI '
Consumption Current 150mA ERBIER sHEH 0.1° Max
e 5 Battery Operation -
H & % i Ky =\ B 1 100pA Max Operating Temp. Range 10 ~ +85°C
) B O£ E E # H

E Source Current Storage Temp. Range
S N -20 ~ +90°C
L-Io: % Line Driver 26C31 vV —XER 20mA Max R # & E #
3 gg A I S A VAN Sink Current Protective Construction Not Enclosed
3 = Y UBR 20mA Max *® & % & BRBEE

Absolute Signal Vibration 98m/s? (10G) (5-2,000Hz) for 2hours
Max Response Frequency F7IIYa—k 170kHz & 98m/s2 (10G) (5-2,000Hz) &&h 2 BFRY w
B K & & B ® # | Incremental Signal Shock 1,960m/s? (200G) 11msec, 3times =

AU X2510 170kHz & | 1,960m/s? (200G) 11msec, 7@ 3 [ 3
Serial Data Transfer Cycle Mass Without Cable (@]
SUTFLEXRE N Baus H ) 03kgMax (S gy @
|2flta Code ) Mancfjester code ® External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <L
7 _ i =3 _ K RS~ F 1 285 ® 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 (VvB) HERS [REUF 7 LEMERGV]
OKI>O—43, EBEEAK. ANMEN1.9° BES LI LICKN.
EL2E bt 7TV a—F—a2HAShET,

B CONNECTION TABLE
& X

SIGNAL FUNCTION COLOR
Ee | 0 m & 8 e I SYSTEM CONNECTION
BRN +
Rx Serial Data *® Eﬁ@]
A SUTFNTF—4 BRN/BLK | ] =2
X #*/8 ! N o
Incremental Ach BLU ! 1
A PEY TR = ! Clock o1 AUS688N1 51 Frame Reception completed E
= L AIES BLU/BLK ! 2l JU-LRERTHA L
A A 1 H5/2 | 57 IC;I;K EOS 25 Carrier Slen;‘i:ng Signal | [ o]
B Incremental Bch GRN ! CRS x4yt 252 | =
1270 X # 3 £op |48 Paraliel Signal Renewed | [#==)
3 /g»*fg—q— G%N//;_K 1 oRe 150 éfgcl/é«rﬁrjojgﬁﬁﬁ% | =
Incremental Zch YEL ' i i = |
z n ; Chip-select input _ CRC I5-H# !
- Taris ek | HAHEASD 181cs st el Frame 20 Hlf Frame
z z | %/ 2 3 Data select input [ 5 SEL1 DO |47 Al e f il i
RED L AT - 2EAR SEL2 (SBID1 [45 20 i : |
Vce DC +5V | o1 |1 ¥ H 1
# ‘ 63 D2 44 EEHBEEEE
GND ov WHT/BLK ! Mode select input [ 7140 D3 [23 55 gE !
H/% ! E— F§IBAH Al D4 [42 A LA
. Batiery WHT ; D5 [a1 7S |TE
e Bk ! v D6 [40 Joi| |48
GND ov | Z5 s
=2 | 62 RST D7 |39 7|' o 1 !
Reset GRY TS5643N110 | 2 37 : : i
RST Uty b X \35 3 == lserial | . 6 Rx gg 34 EIRE A B! !
Case Ground GRY/BLK JUTIVES |Senal 26L.532 L& : zo
CASEGND | 255 K | /% Tax D T D10133 o2t 12
Shield Shield Shield R ! % Wy D11 |31 2('5‘% s § & |
S—IVK S—IVK Y=LK %2R L T 812 2(5) l _T% l 78 1
| o ] |
! 24 Vss D1431 28 21 2 % g : |
! 27 N
! gg (MSBID15 Frame Address 71,—z, !
| VAN
! 46 :
B DATA OUTPUT SEQUENCE 1 = . *
A ) ! Voo |25 Veec+5V !
- ~ 3 v =3 ! !
T—AHENEAILT (BREREH) | w |
1st Half 2nd Half 1st Half
[flame  Frame  Frame B CIRCUIT AT OUTPUT STAGE (EXAMPLE)
DATA XEEIV-LXEETL-BXEET L=k ":H jJ E"' IE E% ( WJ)
EOP _ Il n n X
D15 1 ® Line Driver Qutput 14 > KZ /4 /\HA
Frame Address (7L —L7 FL-X)
TS5643 Twisted Pair Shield Cable.
YA ZXRIRTI—=IV R
26C3t / =7 |26LS32 1HY
LEE] AU5688N1
12 | E
=
Encoder % ission di 7
»Transmission distance 50m Max|
% Use transr:nission cable aft?r verifying effects of impedance characteristics, etc. I MAREIEEE 50m LI
MR — TG, A P E—5 2 ZEHEORE 2 CHREOLE, FRAL T3,
amygaus, A0



SERIAL SIGNAL RECEIVER
Y UTIUEEZEAIC

A¥—pFI =N

Smartcelver (ausessni)

Z v — b =3t Smaredbs (Z2v— 7 7Y) Tva—-XItHbE
TV F 2 ZAAFELES ) PLESE /3T LLERICERL, 3257 —
MEB L LT CPUNZICEAETE T,

ik

@27 — T TIUNLHNENE L) TIES (25bit D7V F x A ZFFELEIS ) 7 IUES) 235 L LES I,

= @27 L —ATREENTL BTV A—FOMNERE, W v FT2 7L — ARBICHFTE 5,
| ®CS{EH=kD. 16bit b 74 27— bHNEFETE, CPU/SAIHKTE 5,
O
@
< SPECIFICATIONS
%
%’pp'ygolta%% = 5.0V+10%
Consumption Current
5 = = # +40mA Max
:,: rrgssfle;ol%ge}i Max : Vpp Min : Vss
A
= Output Current/Terminal
% WoHER BT +24mA Max
'T ::rmlsgble D;Essma;&on 100mW Max
— A
': Operating Temperature o
= B fr B m20 +85%C
= Storag%Temp;JnEltiraturﬁe;I= _55 ~ +150°C
152
CONtN ECTION TABLE 2% For details, please refer to Specification,SPC004706Y00
ﬁﬁ)‘g% S¥# (3 AUS688NT f153E (SPC004705Y00) #ZHEC 2& Ly,
Pin Terminal Code Pin Terminal Code Pin Terminal Code
W F A W F AW W F AW
1 A1l 26 RX 51 EOS
2 NC 27 D15 52 NC
3 SEL1 28 D14 53 NC
4 NC 29 D13 54 NC
5 NC 30 D12 55 vDD
6 SEL2 31 D11 56 VSS
7 NC 32 NC 57 1A1
8 NC 33 D10 58 Y1
9 NC 34 D9 59 NC
10 NC 35 NC 60 Y2
11 NC 36 VSS 61 CLK
12 NC 37 D8 62 RST
13 CS 38 VSS 63 AO
14 NC 39 D7 64 NC
15 NC 40 D6
16 NC a4 D5
17 NC 42 D4
18 NC 43 D3
19 NC 44 D2
20 NC 45 D1
21 vDD 46 VSS
22 NC 47 DO
23 NC 48 EOP
24 VSS 49 NC
25 CRS 50 CRC

4 Jamygaus,



B QUTLINE (AU5688)
4

‘ 19:08 Dimension mm ~Fi%& mm
| 10501
WWWWWWWW
49 32
— —
— — —
—] — o
— — <
— —
= = ¥
= =9 £l o
= = T o= 10°
= INDEX = S 0.5
— —
=] Cj 12Ty IR = 1
64 L 17
Il
1|JUUWUIJUUUIJU Wle 4
0.5 0.18"3
L
L
-
2
M TIME SEQUENCE o
ALY —F R &
<
Stop bit
ZhyTEY b
25us 25us
1st Frame / 2nd Frame
RX —— AT L—L - BEIL—L
EOP I I =
) 1st Frame (Data) 2nd Frame (Data) o
D0~ D15 2 0 X o - X o - >
fi¥7L—LT—% BEIL—LT—————— [t
1
ar
@ 1 Frame mode o}
1 7L—LE—F =
25us 25us
‘_ st Frame ‘ ‘ 2nd Frame ‘ ___________
A — Jm¥ou—nl  Jw¥or-zl
EOP I_I
cs | |
SEL1 ,—\—
Hiz 1st Frame (Data) 2nd Frame (Data) Hiz
D0 ~ D15 HETLU 175 X7V -h7-4
@2 Frame mode
2 7L—LE-F

B GLOBAL CLOCK CIRCUIT (EXAMPLE) B ENCODER INTERFACE (EXAMPLE)

70y 7F(EE$E B I>aA-4EDI22T7—Z B
AT 1Y1 Iv2
R1 CLK [ N
p

XTAL : SEIKO EPSON Encoder el

| e, ® S Line Receiver

XTAL MA-406 8MHz Jne ecever
R1:1MQ 261532 1Ry

C1 ——C2

A

C1,C2: 10pF (+5%)

amygaug, A9
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Siiért Abs”

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

APPL'CA‘"ON FEATURES ® Full Abs9|ute SignaI:OIl:J'tput
H% iR TNT TV 2= MESHD
) ®17bit/Turn,16bit Turns (At6,000rpm Max)

®For Small Middle Wattage Motors 17bit/1 145, % [l 16bit (6,000rpm Max)

I~HERT -4 ® Bj-direction Serial Communication Type(NRZ)
¢ Robots A Y 7T — 2585 /A (NRZ)

Ry b ® Fail-Check Operation

HC2tkee

® Even during power outage,Multi-Turn data are backed up by external battery and
built-in capacitor

R s . S = - Sy N — . i
TS5667N120 fisz EAMFI Ny TV BEXUONKI Y F VYT ST — 2 &/ 2Ty T
® Dedicated serial signal receiver IC : AU5561N1 (Sold separately) is available.
Series 0¥V 7MEHRIIC AUSSEINL () &0 BA T

Dimension mm ~Fi& mm

X SIN.

(30)

R14.5
(B AHESE R R
PCD¢29+°1)

Hexagon socket set
screws (attached)

ANANRFFEDR U (K IEAH%)
M3 x 3 (2 &)

9

I
28.02

E--’ ' Electronic

2-M3P=05
Recommended screw : :
f Cross recessed machine screw M2.6
J?mt re(\;ess“ Encod ti i A plain and Spring washer is used. 41 Max parts
$6.34 > 0—kif nco ergw?ug T%SEL;(@% BEFFANZNIIM2.6 ‘ BT
G4 20 T L TR LR us

(1.6) 10.2 /702 1 z !

v Y - ils s

i s L EIBS i Q 0 5

® | R perrrere e e Iy s
S| lcoi@-——-+ | @ i Iy ] |
7R777% RSN 15~20 & i‘ | T |

© © _
—e— e Screws of attachment spring cross
© 3.3=02 Bﬁ](q:gnmsri%ir;dgr? shaft 8 recessed machine screw M2.6
Shaft details T — RS 9 Faster] :I'orgue 5\~5‘.f3kgf-cm
S AR 14 WANFEER® Y
+FRfFE DR IM2.6
. - . DO ML U 5~5. .
Unless otherwise specified tolerance is +0.5mm EENAZE £0.5mm #H 1T hIL75~5.8Kgf.cm

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

© For special cases, please consult us.
O $5RIML#IE THERC 280,

(% = ) TS5667N120
Cegs ) SA 356 — 17/33 bit- L P S-5V
A

Smart SEEE Vc::ltage
Absolute Single t R 17bit Output phase %EiE
Encoder ing'e trn ! H h M i
Multi turn  16bit pP:p Bi
Total count 33bit s rure Sinary
2

43 amagaus,




B SPECIFICATIONS
A

Electrical Spec. BRALH Mechanical Spec. A4
5 5 Starting Torque 59x10-3N-m M
g @ Absolute Signal 17bit/turn and 16bit multiturns Total 33bit = ) k V% 7 (60gf-cm) ax
§ C | 77V a—MES | 17bit (1 E) 16bit ($E) &5 33bit Moment of Inertia 1.0x10-%kg - cm? Ty
o 18 3 13 3 : yp
Output Phase . . Maximum Rotating Speed 6,000min-"1 /Mechanical Spec.
Ea— = -y
# 7 18 Pure Binary Code #1233~ K B % B B E E| Gooopm | mums )M
Radial Pla
S_upply Vqltage DG +5V 5% _ 5T 0.05mm TIR Max
S P g E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ANBMOFEMLEX L gﬁﬂf’cﬁm.on o
Consumption Current 60mA FEERF WE N 0.1° Max
H & B P (Typ) Battery Operation Operating Temp. Range 10 ~ +85°C
100pA /3y 7 U Bh{ERF B O£ E E # B
£ Storage Temp. Range
5 H . X s -20 ~ +90°C
£ % | Line Driver ADMA485 or compatible/20mA ® # B E #
3 gg A4 RKF4M4N ADM 485 1HZ4 20mA Protective Construction Not Enclosed
3 = *® & % & BRBAEE
Maximum Rotating Speed 6,000min -1 Max Vibration 98m/s? (10G) (5 — 2,000Hz) for 2hours
B X B & ®E E (6,000rpm) = B | 98m/s?2 (10G) (5 — 2,000Hz) & 2 B
35us ~ 63ps Shock 1,960m/s? (200G) 11msec, 3times
(Note) Including time for a request.. r % | 1,960m/s* (200G) 11msec, 751 3 [H
Serial Data Transfer Cycle Time depends on the ID Codes. Mass 0.06kg Max Without Cable
P07 g ¥ RE S 2.5Mbit/sec Start-Stop transmission. g 2 -0okg (Fr—7IEEHWV)
& - 7717\ ”‘ffﬁ’ﬁ?ﬁ'&;'i‘i* " | @External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V
REEK 3, 2.5Mbit/sec. ALFRER, OS5 F/Ny T (VB) #IEES [HZYFry LBt ER6V]
Data Code Base Band NRZ (Bi-direction)
F - 4# 12 - K AN—2Z/\> K NRZ (RAE)

B CONNECTION TABLE
£ X

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

Red b Vce Main Power DC+5Vz 5% XER
Black =2 GND —

Brown * VB Battery (Noticel) X 5 JEJE (1)
Brown/Black &,/ & GND —

Blue 5 SD ) _
BuoBack &, B 5 Serial Data SYTPITF—4{EE
Gray I3 CASE GND —

Notice 1 : Battery Power is necessary during Power Outage.

E1 Ny TFVERE, FEE-FTI O 48T 25EICLETT,

B RECEIVING AND TRANSMITTING INTERFACE

&/ ZEBKA 27 1—R

T a-—414 % r—J S(EMA
Encoder Side Cable Receiving Side
5V
ADM485 1824 ADM485 154
ADM485 or compatible 1KQ

ADM485 or compatible

/\
:)—l 2200 / \ 2200 %

|—C

o]

%WQ

Ly

|DE

1kQ %

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

B0 B 45 R )

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

MEET— TG, AP E—F 2 AEMEEOHE  CRIBO L, FALTI LS,

L4

+—— SD

SR

DE

AT: S T7IVTF =%
Serial Data

Q:JU7IX b
Request

amagaug, A/
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Sii&rt Abs”

Mount Type, Full-absolute encoder to output data of 17bit/Single Turn, and 16bit/Multi Turn.
HiAAX. 17bit/1 BE. 16bit/ ZEEOF7 TV )1 — b1 a0—4

APPL'CAT'ON FEATURES O Full AbsPIute SignaI:OIl:J'tput
B i E ILTTIY 2— MBI
) A ®17bit/Turn,16bit Turns (At6,000rpm Max)

¢ For Small Middle 17bit/1 [Al§i5, Z[al4% 16bit (6,000rpm Max)
Wattag'i “E/|°t°"3 ® Bj-direction Serial Communication Type(NRZ)
I~HERT - 4 WAL Y 7 LT — 2585 /A (NRZ)

b ROQOtS ® Fail-Check Operation
R b I e et

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

TS5669N220 HEFTEIMIT Ny TV T EERT -2 52Ny 77 v T LET,
(Zya—=FIZ@Ny s 7y TV FryHREHRLTOERA,)
S A 3 5 ® Bus communication system enables connection up to 8 shafts. (Special
- e -
S specification)
w erleS ~ umtes s casbmte (oL
D NP o Section D-D Dimension mm ~fi& mm
o~ Mount Hole Detail . ¥iED-D
(@) K- REEAR
(72} - %
[oa]
<L N} : ~ Recommended
N N 5 go © Dimension on encoder
— — ‘ vl 8l TasmimETE
¢ c ' N I & 2-M2.6
: h://‘i 41 > PCD 29 42
L -
Divided equally =
X2-BfF R &EH 500+
PCD 29 125 0 4
= Electronic parts
oc BEFESE
E H Dimension
— Axial End play £0.1mm ¢’ _motor shaft
= #25 AP Z0.1mm 62118 E—sETE
S A 0015 _
= -4y - 2] 8
. S
Section C-C |
WiTEC-C $25 . - $5.5:02 2,
Screw with a hexagonal driving El IS
hole(with dent end) | B ~[0.05[B]
- M2.6 (Attached 2 pieces) 1.§/ ©
— 2-M2.6 7 77
§ AR F ATRYE) AN $20 70918 |03
M2.6 (A &) B}—
L2 Fasten Torque
6 0008 Sl RIS
-] 0.353+0.020N-m
¢12 (3.6+0.2kgf-cm)
Unless otherwise specified tolerance is +0.5mm EENAZE £0.5mm

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

© For special cases, please consult us.
O $5RIML#IE THERC 280,

(%°% ) TS5669N220
Cwkz) SA 35 — 17/33 bit- L P S-5 V
A

Smart SEEE Vc::ltage
Absolute Single t R 17bit Output phase %EﬁE
Encoder ing'e trn ! H h M i
Multi turn  16bit pP:p Bi
Total count 33bit s rure Sinary
2

45 amagaus,



B SPECIFICATIONS
A

Electrical Spec. BRALH Mechanical Spec. A4
= Moment of Inertia
% 2| pbsolute Signal 17bit/turn and 16bit multiturns Total 33bit 18 14 B = 0.24x10~ kg - cm? Typ
§ ﬁj 77V VYa—MES |17bit (1 HE) 16bit ($EE) 45t 33bit Maximum Rotating Speed 6,000min -1 (Mechanical Spec. Max
o FE & X @B & & & | (6000rpm) PR AR
gjutput Phasejj . Pure Binary Code #i2#3—K %pera;;ng T};mp.;ang;ﬁ B -10 ~ +85°C
%‘pp'y V‘;};age - E DC+5V *12% ;mag; Te';:;' Rgge " -20 ~ +90°C
(Typ) Normal Operation Protective Construction Not Enclosed
Consumption Current 110mA EEEF *® B i & RS
H -4 g P (Typ) Battery Operation Vibration 98m/s?2 (10G) (5 — 2,000Hz) for 2hours
110pA/3.6V /N T ) B fERF = By | 98m/s? (10G) (5 — 2,000Hz) % 2 RS
£ s Shock 1,960m/s? (200G) 11msec, 3times
@ Line Driver ADMA485 or compatible/20mA & | 1,960m/s? (200G) 11msec, &7 3 [H
a®| 4T 4N ADM 485 1H 20mA Mass Without Cable
s = B 0.03kgMax (5 g% 50y)
Maximum Rotating Speed 6,000min~" Max ® External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V
B K B & #® E (6,000rpm) /Sy T (VB) #EER [RE U F LBt ER6V) w
35us ~ 63us 5
(Note) Including time for a request.. |
Serial Data Transfer Cycle Time depends on the ID Codes. (@)
U7 g EEH 2.5Mbit/sec Start-Stop transmission. (7]
#) - U/IZMBMERS. DICLYE 2
ER% %, 2.5Mbit/sec. HEHFHR.
Data Code Base Band NRZ (Bi-direction)
F — 4 3 — K| A—Z/\2KFNRZ®AMH)

B CONNECTION TABLE

£ X

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

Red b Vce Main Power DC+5Vz 5% FEE
Black =2 GND —_—

Brown * VB Battery (Noticel) X 5 JEJE (1)
Brown/Black %2 GND —

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

Notice 1 : Battery Power is necessary during Power Outage.

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

B RECEIVING AND TRANSMITTING INTERFACE
*x/ZEEEAFT71—R

ADMA485 18

ADM485 or compatible

T a—-4
Encoder Side

X ar—JI
Cable

ZEMA
Receiving Side

-

5V

kQ

T

ADM485 1524
ADM485 or compatible

O—l

A

|—C

N

Ly

kQ
220Q
1kQ %

%Wﬂ

|DE

B0 B 45 R )

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

MEET— TG, AP E—F 2 AEMEEOHE  CRIBO L, FALTI LS,

.

2
oc
=)
e
:
=)
=

I SDAT: YU 7ITF—4%

DE

Serial Data

SRQ: U7IX b

Request

amagaug, A6



Smartinc

Accuracy in 17bit is gained at 11.25° Max. {100min~'(rpm) or less} after power-on.
100min™ (rpm) I F TR A 11.25°EEE$ 3 & 17bit DREEICEUE T,

APPLICATION FEATURES ®Absolute Signal Output
Fﬁﬁ ﬁﬁ ‘/U:L“‘}‘f:u"?fllfljj

) 017b|t/Turn (At6,000rpm Max)
® For SmﬁlL’Mlddle Wattage Motors 17bit/1 [8l#% (6,000rpm Max)

I~HEEE-4 ® Bi-direction Serial Communication Type(NRZ)
¢ Robots KAMEL ) 7T — 2585 (NRZ)
.I‘j_/’k;{ y Voo ®Faijl-Check Operation

njection Machines B O 2 ke

TR ® Small Size ( ¢ 35)

/NE (¢ 35)

TS5668N20 s

S I 3 5 ® Use this one as a substitute for a high resolution incremental encoder.
H SREEA Y ) AV AL LORBE LT Xy,
Serles R REEA ra-— R AT 0

L
= Section D-D
> ﬁ Dimension mm <}i% mm
J -
2 I
(72} 4§
om H S Recommended
< § Dimension on encoder
: § o T OB T
N (5]
i N
c \ © 2-M2.6
' s PCD 29 +02
\
2-¢3%% i
divided equally, «D|
PCD 29 125° 500*3° . 4
EFHm |
Electronic partS~ I .
T P -
] Dimension
motor shaft
g Axial End play +0.1mm m
3 k- #/25 2R #%+0.1mm . )
l;—l A & 3
_| — 0
©
Section C-C |~l0.035 _4 @
I
" WfEC-C $25 ) . $5.5:02 @
Screw with a hexagonal driving b
hole(with dent end) £ ‘j ]0.05[B]
— M2.6 (Attached 2 pieces) 2._
[T} 2-M2.6 v 7z
2 = L ARRHREDF ATRYE) $20 0018 |05
] M2.6 (27 {1 &) [Olg0.01]B 0% |~
' _m 2 Fasten Torque
ol DMLY
¢6 +8-008 0.353+0.020N-m
— (3.6+0.2kgf-cm)
$12
Unless otherwise specified tolerance is +0.5mm EENAZE £0.5mm

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

© For special cases, please consult us.
© HFRIERR I TR £E 0,

(%% ) TS5668N20
(wez) SI 35— 17 bit-L P S-5V

. I\

Smart Voltage
Inc DIEHE Output phase ?Ei?\/i
Encoder Single turn 17bit T -+
P : Pure Binary
P2

47 Zamagaus,




B SPECIFICATIONS
A

ABSOLUTE

Electrical Spec. BRALH Mechanical Spec. A4
= Moment of Inertia
g 7 Absolute Signal 17bit/turn 18 i3 HE E: 0-24x10~kg - cm® Typ
[ ﬁf 77V a—HMES | 17vit(1 @) Maximum Rotating Speed 6.000min-1 /Mechanical Spec.
c B B % B & E & | Gooopm | mmmt )M
ngtPUt Phasejj 8 Pure Binary Code #i2#3—F %perz};lgng T%mp.;anggﬁ B -10~ +85°C
%Jpply Vc;};age - £ DC+5V+5% ;orag;; Ter:;%). Rz;ge @ —20 ~ +90°C
Protective Construction Not Enclosed
Consumption Current (Typ) Normal Operation * & # & Rk
H b= (S s 110mA Max Vibration 98m/s? (10G) (5 — 2,000Hz) for 2houers
i B | 98m/s? (10G) (5 — 2,000Hz) &&h 2 BFRE

£ s Shock 1,960m/s? (200G) 11msec, 3times
£ 3 | Line Driver ADMA485 or compatible/20mA & 2 | 1,960m/s? (200G) 11msec, & 3 H
| 14K 4N ADM 485 1H 20mA Mass Without Cable
s = B 0.03kgMax (5 g% 50y)
Maximum Rotating Speed 6,000min -1 Max
B X BH & #® & (6,000rpm)

35us ~ 63us

(Note) Including time for a request..
Serial Data Transfer Cycle Time depends on the ID Codes.
U7 g EEH 2.5Mbit/sec Start-Stop transmission.

#) - UJIZAMEEEEC IDICEUR

ER% 3. 2.5Mbit/sec. HEHFHR.
Data Code Base Band NRZ (Bi-direction)
b - i a — K| ~X—=2Z/\> K NRZ (AmE)
M CONNECTION TABLE
B ft &

Lead Wire 'J— K#& | Function #BE | Remark i £
White =] Vce Main Power DC+5V 5% XER
Black 2 GND —
Light Blue K& SD ) . _ e
Purple e 5 Serial Data SUTITF—S{ES

B RECEIVING AND TRANSMITTING INTERFACE
*x/ZEEEAFT71—R

ADM485 184

ADM485 or compatible

T a-—414 % r—J S(EMA

Encoder Side Cable Receiving Side
5v ADMA485 1824
1kQ

ADM485 or compatible

D—l

/\
2200 / \ 2200 %

|—C

o]

Ly

%WQ

5V
1
1kQ |
1
1
1
1
1
I 1k9%
1
! p—
! —

|DE

B0 B 45 R )

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

MEET— TG, AP E—F 2 AEMEEOHE  CRIBO L, FALTI LS,

L4

I SDAT: > U7IF—%
Serial Data

SRQ:J7IX b

Request

DE

amygaug, A8
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Siiért Abs”

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

APPLICATION FEATURES ®Full Absolute Signal Output
H% iR TNT TV 2= MEEHT
) ®17bit/Turn,16bit Turns (At 6,000rpm Max)
¢ Small Middle Wattage Motors 17bit/1 [l4%, % [z 16bit (6,000rpm Max)
I~HERT -4 ® Bj-direction Serial Communication Type(NRZ)
¢ Robots 5T ) 7T — 2 15 )7 (NRZ)
U_/—k 7 b ) ® Fail-Check Operation
L4 Injelﬁctlorj Machines B O 2 ke
L LEIRRIZE ® Even during power outage, Multi-Turn data are backed up by external battery and
built-in capacitor
FERFTEIMITI NNy TV BXCNET v TV T EERT -4 23y 2 7w T L
TS5667N420 3,

® Dedicated serial signal receiver IC, AUS561N1 (Sold separately) is available.
Series YV 7IUPITIC AUSEINL () &0 A THD 2

Dimension mm ~fi& mm

Electronic parts

500+%°

Encoder mounting surface

2-M3 I d—4W4HE

38Max

Hexagon socket §o
set screw +
NANRAMTIEDHR L (K IFHE) Recommended encoder body mounting screw 3 Recommended
Dimensijons on shaft
M3 x 3 M3 Hexagon socket head cap screw ESR Y a3
HAET > O— ARG L T o HHRRN 2
M3 A RAF AR b Shaft details
BhEFHE
Unless otherwise specified tolerance is = 0.5mm HEEHNAZE £0.5mm

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

© For special cases, please consult us.
O $5RIML#IE THERC 280,

(%% ) TS5667N420
Cawz) SA_48 — 17/33 bit- L P S-5 V
A

Smart " Vc::ltage
Absolute ¢ 48mm . R . Output phase %EiE
Encoder Single turn 17bit 4 4 148 5145V
Multi turn  16bit pP:p Bi
Total count 33bit | Fure tinary
P2

4Q Jumagaus,



B SPECIFICATIONS
A

Electrical Spec. BRALH Mechanical Spec. A4
5 5 Starting Torque 9.8x10-3N-m M
g @ Absolute Signal 17bit/turn and 16bit multiturns Total 33bit 5] ) N )7 7 (100gf-cm) ax
§ C | 77V a—MES | 17bit (1 E) 16bit ($E) &5 33bit Moment of Inertia 6.5x10-6kg-cm? T
o 18 3 13 B : ypP
Output Phase . . Maximum Rotating Speed 6,000min -1/ Mechanical Spec.
Ea— = -y
# 7 18 Pure Binary Code #1231~ F B % B B 2 | Goopm| mmows )M
Radial Pla
S_upply Vqltage DG +5V=5% _ 5T 0.05mm TIR Max
S P g E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ANBOFELE XL gﬁﬂz’cﬁmt,on .
Consumption Current 60mA EEEF sE 0.1° Max
H b= (S P (Typ) Battery Operation Operating Temp. Range 10 ~ +85°C
100pA /3y 7 U Bh{ERF B O£ E E # B
£ Storage Temp. Range
5 | . ) . - -20 ~ +90°C
L‘"? 7 | Line Driver ADMA485 or compatible/20mA R F# B E #
3 gg 2R N N A A ADM 485 1% 20mA Protective Construction Not Enclosed
3 = *® & % & BB
Maximum Rotating Speed 6,000min -1 Max Vibration 98m/s? (10G) (5-2,000Hz) for 2hours
B X BH & E £ (6,000rpm) & E) | 98m/s2 (10G) (5-2,000Hz) & 2 BFRY w
35s ~ 63us Shock 1,960m/s? (200G) 11msec, 3times IS
(Note) Including time for a request.. & % | 1,960m/s? (200G) 11msec, &751H 3 H =
Serial Data Transfer Cycle Time depends on the ID Codes. Mass 0.08kg Max Vithout Cable (@)
U7 g EES 2.5Mbit/sec Start-Stop transmission. g 2 -0ekg (r—JIEEkWV) g
&) - ')77 T2 H**fﬁ’j%s&}'q':':’_‘: &R | @External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
ERED 25Mbitseo. MEFMRN. | epiftiscy >y (vB) #3R [REYF LBt ER6V)
Data Code Base Band NRZ (Bi-direction)
F - 4 3 - K | X—=Z/3> K NRZ (AE)

B CONNECTION TABLE

£ X

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

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

Brown % VB Battery (Noticel) /Xy 1) i@ (£1)
Brown/Black &,/ & GND —

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

Notice 1 : Battery Power is necessary during Power Outage.

E1 Ny TFVERE, FEE-FTI O 48T 25EICLETT,

B RECEIVING AND TRANSMITTING INTERFACE
*x/ZEEEAFT71—R

ADM485 184

ADM485 or compatible

ADM485 or compatible

]

Ly

%WQ

1kQ %

|DE

B ER B R B

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

MEET— TG, AP E—F 2 AEMEEOHE  CRIBO L, FALTI LS,

o

T a—414 % r—JI SEMA
Encoder Side Cable Receiving Side
Vo LSV ADMA485 1824
1kQ | ke
1 /\ 1
I I
220Q 1 220Q
") )\ -
I I
I I
I I
I I
1 1

SR

DE

L SDAT: > U7IF—%&

Serial Data

Q: )7 I X b
Request

2
oc
=)
e
:
=)
=
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23bit/1 @&, 16bit/ ZEED 77TV Ja— b a—-4

S nar tAD N 2F %
x LH R -
Full-absolute encoder to output data of 23bit/Single Turn, and 16bit/Multi Turn.

APPLICATION FEATURES ®Full Absolute Signal Output
H% iR TNT TV 2= MEEMT
) ® 23bit/Turn,16bit Turns (At 6,000rpm Max)
¢ Small Middle Wattage Motors 23bit/1 lliiz, %[z 16bit (6,000rpm Max)
I~HERT -4 ® Bj-direction Serial Communication Type(NRZ)
¢ Robots A Y 70T — 2585 /A (NRZ)
U_/—k 7 b ) ® Fail-Check Operation
L Injelﬁctlorj Machines B O 2 ke
L LEIRRIZE ® Even during power outage, Multi-Turn data are backed up by external battery and
built-in capacitor
TS5700N420 ?fﬁf‘%ﬂh‘h‘/\“v TOBIONET YT Y T BT -2 %Ny Ty L

® Dedicated serial signal receiver IC, AUS561N1 (Sold separately) is available.
Series YV 7IUPIETIC AUSEINL () &0 A THD 2

Dimension mm ~fi%& mm

Terminal NO.1
BFNO.I N
(Gold-plate contact) Encoder mounting surface
(&XyFa>2Th) i B3-S PAE SR icT]

=T = | @

x
o ©
o ] > ! 2
% ¢8+g.009 E"g
5 (RUEN)EBIZRRL)
Ll
= - Recommended
Hexagon socket - ~ Dimensions on shaft
set screw _—
- - . HIRE—28
}&1%_1/3—51 RABf L Clamp details Shaft details
M3AEARFERIVE —_— —_—
Pk BhEF A
Unless otherwise specified tolerance is = 0.5mm HEESAZE £0.5mm

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

© For special cases, please consult us.
O $5RIM#RIE THERC 280,

(% & ) TS5700N420

(aks) SA 48 — 23/39 bit- L P S-5V
A

Smart " Vc::ltage
Absolute ¢ 48mm . R . Output phase %EiE
Encoder Single turn 23bit 4 5 148 5145V
Multi turn  16bit pP:p Bi
Total count 39bit | Fure tinary
W2

51 Zamugaus,



B SPECIFICATIONS
A

Electrical Spec. BRALH Mechanical Spec. #A L4
5 5 Starting Torque 9.8x10-3N-m M
g @ Absolute Signal 23bit/turn and 16bit multiturns Total 39bit = ) k V% 7 (100gf-cm) ax
§ C| 77V Va—MES | 23vit (1 E%) 16bit ($EE) &5 39bit Moment of Inertia 6.5x10-6Kkg-cm? Ty
c ® 18 1 Bt = ' 9 yP
Output Phase . . Maximum Rotating Speed 6,000min -1/ Mechanical Spec.
Ea— = -y
# 7 18 Pure Binary Code #1231~ F B % B B % E| Goopm| mimis M
Radial Pla
S_upply Vqltage DG +5V=5% _ 5T 0.05mm TIR Max
5 g g E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ADBMOFEME XL gjgfﬂr?clﬁatnon N
Consumption Current 105mA EEEF sHE N 0.1° Max
H & B P (Typ) Battery Operation Operating Temp. Range 10 ~ +85°C
100pA /3y 7 U BhERF B O£ E E # B
£ Storage Temp. Range
5 H . X s -20 ~ +90°C
s Line Driver ADMA485 or compatible/20mA R # B E #®
3 ﬁg A4 RKF4A4N ADM 485 1HZ4 20mA Protective Construction Not Enclosed
3 = &® & % & BRBEE
Maximum Rotating Speed 6,000min -1 Max Vibration 98m/s? (10G) (5-2,000Hz) for 2hours
B X B & ®E E (6,000rpm) = B | 98m/s?2 (10G) (5-2,000Hz) & 2 BHR
35us ~ 63ps Shock 1,960m/s? (200G) 11msec, 3times
(Note) Including time for a request. & % |1,960m/s? (200G) 11msec, &} 3 [E
: Time depends on the ID Codes. :

Serial Data Transfer Cycle Mass Without Cable
s — 2.5Mbit/sec Start-Stop transmission. 0.08kg Max NG
2 1 -7 . — ey
U TV E R RS s rsEER. =1 2 (r—TINEEEV)

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

* 2.5Mbit/sec. SRR OsfF(F/8y 7 (VB) RS [REY F LBt ER6V)
Data Code Base Band NRZ (Bi-direction)
F — &# 3 = K| XN—=2/\2FNRZ(HMH)

B CONNECTION TABLE

7 X

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

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

Brown % VB Battery (Noticel) sXw 1) i@ (£1)
Brown/Black &,/ & GND —

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

Notice 1 : Battery Power is necessary

during Power Outage.

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

M RECEIVING AND TRANSMITTING INTERFACE
*/ ZEEEAFT71—R

ADM485 1524
ADM485 or compatible

ADM485 or compatible

Ly

|DE

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

GRS — TG, AP E—F 2 REMEEOHE E CREBO L, FALTI LS,

I a-44l | % r—J | 2
Encoder Side Cable Receiving Side
- | | -
Vo LSV ADMA485 1824
1kQ | ke
1 /\ 1
I I
D—l 220Q : / \ : 220Q % |—C
I I
= T RIS
p— ! ! p—
— . . —
Bl &5 R B

SR

DE

L SDAT: > U7IF—%&

Serial Data

Q: )7 I X b
Request

Zamygaug, 52
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Sii&rt Abs”

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

T

=
-

APPLICATION FEATURES ®Full Absolute Signal Output
H% iR TNT TV 2= MEEHT
®17bit/Turn,16bit Turns (At 3,000rpm Max)

®Large Wattage Motors 17bit/1 [, £ [al# 16bit (3,000rpm Max)
RERE—H ® Bi-direction Serial Communication Type(NRZ)

¢ Robots 5T ) 7T — 2 15 )7 (NRZ)
R S . ® Fail-Check Operation

® Press Machines (Capable of mounting vibration resistant, metal siit) B O 2 ke

7TV 2 (i RBSIEEEZ ) 5 M EHED) ® Even during power outage, Multi-Turn data are backed up by external battery and
® Injection Machines built-in capacitor

USRI BT EIMET Y T VB LW T ¥ 7 HC ST — 4 559 27 9 7L

TS5667N253 9.

® Dedicated serial signal receiver IC, AU5561N1 (Sold separately) is available.

1 0 0 HHL ) 7 LEERE IC AUSS6INI (B15%) 2D iz ChH D 24,

Dimension mm ~fi% mm

72
D

L
-
>
—
(o]
(72}
o
<<

51 2-96.3RR
2 8 ~
| S N
| Y
. i
slglt 1113
PR i ©
| B
Z t -?- + o )
o | 0.35
= | 11
~ i . g
— ' L=500Min. T
3
E ol 8 an Encoder mounting surface
b ggL 8 I a-—SRAE
»| H® s
S| o ®
s
_ 2 ZL LY
15
3| [sisfsf e
< a
7L LZZ77]]
4.5
2-M5
. Hexagon socket . .
Shaft Details set screws (attached) Recommended Dimensions on Shaft
WiTE  SARMEESIY - S EHEETE
25 18
Unless otherwise specified tolerance is +0.5mm BENAZE £0.5mm

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

© For special cases, please consult us.
O $5RIML#IE THERC 280,

(%% ) TS5667N253
Cawz) SA_100- 17/33 bit- L P S-5 V
A

Smart " Vc}ltage
Absolute $ 100mm . R . Output phase %EiE
Encoder Single turn 17bit 4 4 148 5145V
Multi turn  16bit pP:p Bi
Total count 33bit - T ure Binary
W2

53 Zamugaus,



B SPECIFICATIONS
AR

Electrical Spec. BRALH Mechanical Spec. #A L4
5 5 Starting Torque 80x10-3N-m M
g @ Absolute Signal 17bit/turn and 16bit multiturns Total 33bit #e £ 3 % 7 (820gf-cm) ax
§ C | 77V Va—MES | 17bit (1 E%) 16bit ($EE) &5t 33bit Moment of Inertia 150x10-6 kg-m? T
o 18 {3 BE =3 yp
Output Phase . . Maximum Rotating Speed 3,000min -1/ Mechanical Spec.
Ea— = -y
:H 5 18 Pure Binary Code #1233~ K B % B B & E| Gooopm| o )M
Radial Pla
S_upply Vqltage DG +5V=5% _ 5T 0.05mm TIR Max
& P g E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ANBMOFEME XL gjgfﬂr?clﬁatnon
Consumption Current 70mA EEEF sE 0.1° Max
H & B P (Typ) Battery Operation Operating Temp. Range 10 ~ +85°C
100pA /3y 7 U BhERF B O£ E E # B
£ Storage Temp. Range
Sw| ! -20 ~ +90°C
L"og 73 | Line Driver ADM485 or compatible / 20mA ®R # R E #&
A gg 4 KF 4N ADM 485 #84 20mA Protective Construction IP =40
3 = &® B % & B
Vibration 49m/s? (5G) (5 -2,000Hz) for 2hours/axis
Maximum Rotating Speed 3,000 min-! Max = B | 49m/s? (5G) (5-2,000Hz) & 2 BHRE w
®E X B & ® E (3,000rpm) Shock 1,960m/s? (200G) 11msec, 3times/direction =
& 2 | 1,960m/s?2 (200G) 11msec, &A4[E 3 H 3
35ps ~ 63pis Mass 1.2kg Max Without Cable (@]
(Note) Including time for a request. ] B T—IraEsw) g
Serial Data Transfer Cycle Time depends on the ID Codes. @ External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
U T LVEXAH 2.5Mbit/sec Start-Stop communication. SNy F Y (VB) H2ER [RZUF LS ER6V]
) - UIIZXMEEEET . IDICKY
REEL D, 2.5Mbit/sec. BHREIHR,
Data Code Base Band NRZ (Bi-direction)
¥ — &% 3 — K | AX—Z/\2KNRZHH)

B CONNECTION TABLE

£ X

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

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

Brown % VB Battery (Noticel) /S 1) &jE (1)
Brown/Black &% 2 GND —

Blue 5 SD ) _
Blue/Black &, B SD Serial Data JUTPINT—2ES
Gray 73 CASE GND —

Notice 1 : Battery Power is necessary

during Power Outage.

E1 Ny TFVERE, FEE-FTI - 48T 25EICLETT,

M RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEAF71—R

ADM485 1524
ADM485 or compatible

ADM485 or compatible

]

Ly

%WQ

1kQ %

|DE

B ER B R

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

MEET— TG, AP E—F 2 AEMEEOHE  CRIBO L, FALTI LS,

o

L SDAT: > U7IF—%&

T a-—414 X Ar—JI SEMA
Encoder Side Cable Receiving Side
Vo LSV ADMA485 1824
1kQ | ke
1 /\ 1
I I
220Q 1 220Q
") )\ -
I I
I I
I I
I I
1 1

SR

DE

Serial Data

Q: )7 I X b
Request

2
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e
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Smart4bs’

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

17bit/1 El#x. 16bit/ ZEED 7T TV ) 12— I 2—4
APPLICATION FEATURES ® Full Absolute Signal Output
H% iR TNT TV 2= MEEHT
®17bit/Turn,16bit Turns (At 1,500rpm Max)
¢ Large Wattage Motors 17bit/1 [, £ [al# 16bit (1,500rpm Max)
RERE—H ® Bi-direction Serial Communication Type(NRZ)
¢ Robots A Y 7T — 2585 /A (NRZ)
Ry b ® Fail-Check Operation

® Press Machines (Capable of mounting vibration resistant, metal slit)
TV Z (HREEIEE ) » MERET)
@ |njection Machines

AR

TS5667N650

H 2 Wrise

® Even during power outage, Multi-Turn data are backed up by external battery
FEFTEIMITI NNy T ) T ERET -2 23y 7 7 v T LET,

® Dedicated serial signal receiver IC, AU5561N1 (Sold separately) is available.
BT ) 7UEERE IC AUS561IN1 (Bl58) 2 D fiZ Tk D £9,

72
D

Ll
[
> - - :
| Dimension mm ~fi& mm
8 59
o 13 30
< 1 M 2-¢6.3RN 20
| ~ | —
[ Hexagon socket screw ~
4 = p RAERGZFRI b @ o
] M4 X 20 olg
< = P
s |8 ]
© s i ‘
& . | ol
[IE=]
E 4 t Qan N| ®©
=) .ET J] o | g
lT 0.35 fm&
_ L=500Min.
5
=
I a—ZBftE
52Min.
’-——
foll |
©
<
Recommended
Shaft Details Dimensions on shaft
BhEF R WRE— 28
Unless otherwise specified tolerance is +0.5mm BENAZE £0.5mm

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

© For special cases, please consult us.
O $5RIML#IE THERC 280,

(%% ) TS5667N650

LPS-5V

(Cmeez) SA 135 — 17/33 bit -

55 Zamugaus,

Smart Resolutlon Voltage
SERE BERERE
Absolute
o oo Single turn 17bit O;;pu;)ph:ﬂse 5 45V
Multi turn  16bit P : Pure Bi
Total count 33bit : érg \E'"ary
1IE




B SPECIFICATIONS
AR

Electrical Spec. BRALH Mechanical Spec. #A L4
5 5 Starting Torque 98x10-3N-m M
g @ Absolute Signal 17bit/turn and 16bit multiturns Total 33bit #e £ 3 % 7 (1,000gf- cm) ax
§ C | 77V Va—MES | 17bit (1 E%) 16bit ($EE) &5t 33bit Moment of Inertia 1.21x10-%kg-m? T
a ® 18 1 Bt = : 9 yP
Output Phase . . Maximum Rotating Speed 1,500min -1 Max
Ea— = -y
i # 8 Pure Binary Code #1233~ K 8 X B & & E (1,500rpm)
Radial Pla
S_upply Vqltage DG +5V=5% _ 5T 0.05mm TIR Max
& P g E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ANBMOHEMLE XL gﬁﬂf’cﬁm.on
Consumption Current 70mA EEEF sE 0.1° Max
H & B P (Typ) Battery Operation Operating Temp. Range 10 ~ +85°C
100pA /3y 7 U BhERF B O£ E E # B
£ Storage Temp. Range
Sw| ! -20 ~ +90°C
L"og 73 | Line Driver ADM485 or compatible / 20mA R F R E #&
A gg 4> KI 4N ADM 485 8% 20mA Protective Construction IP = 40
3 = &® & % & B
Vibration 49m/s? (5G) (5-2,000Hz) for 2hours/axis
Maximum Rotating Speed 1,500 min-! Max = B | 49m/s? (5G) (5-200Hz) & 2 BFR w
®E X B & ® E (1,500rpm) Shock 1,960m/s? (200G) 11msec, 3times/direction =
& % | 294m/s? (30G) 11msec, &1 3 >
35ps ~ 63pis Mass 1.5kg Max Without Cable (@]
(Note) Including time for a request. " B T—TEEsw) g
Serial Data Transfer Cycle Time depends on the ID Codes. ® External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
U T LVEXAH 2.5Mbit/sec Start-Stop communication. SNy F Y (VB) H2ER [RZUF LS ER6V]
) - UIIZXMEEEET . IDICEKY
REEE D, 2.5Mbit/sec. BHREIHR.
Data Code Base Band NRZ (Bi-direction)
¥ — &% 3 — K | AX—Z/\2KNRZ®HH)

=
B CONNECTION TABLE &
03 TS F
Lead Wire U — K#3 | Function ## 8t | Remark i - I:
Red b Vece Main Power DC+5V+5% XEIE =2
Black 2 GND — =
Brown % VB Battery (Noticel) /S 1) &jE (1)
Brown/Black &% 2 GND —
Blue 5 SD ) _
Blue/Black & 2 SD Serial Data Y UFNT—FES
Gray 73 CASE GND —

Notice 1 : Battery Power is necessary during Power Outage.

E1 Ny TFVERE, FEE-FTI - 48T 25EICLETT,

M RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEAF71—R

g B 2 |
Encoder Side

xar—Jn

Cable

ZIEMA
Receiving Side

-
-

—
-t

ADM485 4324 Vo
ADM485 or compatible 1kQ :
1

I

I

|

I

I

I

I

1

1 :)—l % 2200

v ADMA485 824
1kQ ADM485 or compatible
A _
—— SDAT: > U T7ILTF—4%
220Q g Serial Data

o] e
i 1

loe B ER B R

1kQ
4% Lc SRQ: Y7 IR b

Request

DE

% Use transmission cable after verifying effects of impedance characteristics, etc.
MEET— TG, AP E—F 2 AEMEEOHE  CRIBO L, FALTI LS,
Lumygaug, 56



SERIAL SIGNAL RECEIVERS
Y UTIUEEZ{EAIC

— k=N

Smartceiver AU5561N1

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

IVA-ENbERENS YY) TIES (40bit ~ 110bit, 2.5Mbit)
DI85 LILEHE | 16bit 8 LU 32bitCPU /Y X & %\ DSP /Y
ANDA VA —T = — AEBEE & > 72 TS5647, TS5648, TS5667,
TS5668, TS5669 HIHD ¥ VY 7 ILE52(E IC TT,

AUS56IN1 iZ#EAAEE 1% 8 > Tk D, CPU & DA
BTYT, £7-. CPU ATy a—2F— 2 a2 gati¥7-
DIZID3 (1T — 2+ 20T —4+7 53— L) E—FDv= 2
TILFRAM UKRE A i 2 T T,

SPECIFICATIONS % For details, please refer to operation manuals, 801100401E50

T B2 AUS561NT BRIRBIBE®. (801100401E50) % BEEL 72 &L,
ly Volt

%’pp yﬁo ag% & 5.0V+10%

Source Current

5 & = 7 40mA Max

B issible Volt

Ez;err%l.ss;k eon %geE Max : Voo Min © Vss

Output Current/Terminal

ENBR BT *24mA Max

:;rmisgble D*iEssipatgi:n +200mW Max

A

Operating Temperature

Eﬂp 1,E9 ﬂp = -20 ~ +85°C

Storage Temperature —65 ~ +150°C

k # B E

OUTLINE
AR

03,004

20.0%1
51

AR Anaaacy

81 = 50

14,0201
17.2:0¢

Index —

EIUUUUUUUYUUUUUIJUUUU llllllllllllllglﬂl)l=

0.65 0.30*"

Dimension mm ~Fi& mm

0.15%0%

| T ase

1.6
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SYSTEM CONNECTION

2 = =k [
v AT A E: e X
¢ L +sv
e16bit (32bit) CPU (£ — K Z{=fl) 26 | +3V Do 81— ~
39+ 5V D1 60
e =
N
57 | L5V D3 56
POWER ON RESET 76 | L&y D4 ¢
82 | | 5y D5 175,
84 | ¥ D6
g5 TESTH D7 |52 DO ~ D15
5
36 Egg D8 zS USER DATA BUS
87 | tEaTa D9 |45 (16bit € — K#F)
20 MHz 4 D10
e 51 % D11 |58
+ 2| SYSRES D12 45
I 5| ABSMD Dia 24
| SDAT Dis [43_
10kQ o 591 INRQ Die 42
4
+5V RD 78 | P 1oDE D17 4
TS5647,TS5648 50m Max 79 | RQCo D18 =g DO ~ D31
QL [FICTON A‘WG24 | 8 Ract D20 2L (oo T )
5 AE RQSTB 36 — FE
T HE | R 70 | evon D21
WHT WR STRB 35
B e (§8550ee) 915 G Do [ 24
BLK T IS 3
= GND |—o ul 72 | GpuM D24 35
= 66 D25 25—
% | eno o v AR [ﬁ%‘ 651 A} D26 55—
BEIGE | v o T 38V BUS (A0 G A2 D [28
~N—2a 2 4+ DMODE D2o |27
LIGHT BLU 2 | DS40 24 DO ~ M39
Ag | SO [° s ‘——'F? | 8 1sra Bail23~  J |User paTABUS
VLT a5 3 DRCONT 22 : .
: Sb o $ m_ 130 SDTS mgg 57 (v= 27V E— RBS 40bit)
TS5667N120,N420 * SN75176 6| SND M34 (22
COLOR [FUNCTION 27 GND mgg 18
| % AE | 5 | GND 17
RED 31 M37
Ve =0 | GND M38 [16
= 63 | SND VEY S
GND 68 | GND INT 62— #liAt 7
BR,ﬁ;LK @ 73%DMODE % “L" 12§53 &, 75 g“g TIMOT 82— %A L7 k15—
x 2| GND CPU E— K 32bit &5 W %7, 88 | ND RQBUSY (12— (g
BRN VB 93 GND RXBUSY —— 'Exz'fﬁcp
E:S 1001 GND  AU5561NT
BLU | sp
B
BENBLK|  5p
58
i e :
ML I : Input O : Output P : Power Supply
FUNCTION FUNCTION FUNCTION
PIN 1/0 NAME ;;NCTIEE PIN 1/0 NAME F*;NCTI?EN PIN 1/0 NAME F*;NCTIOJ;
HaaE HaER i Ha8E ~ P
1 P Voo +5V+10% 35 (0] D22 69 | RW
2 | SYSRES | System Reset L XF Lty N 36 0 D21 {—— Data Bus (32bit) 70 | STRB
3 P Vss GND 37 o D20 T — RN (32bit) 71 | s Control Signal
4 | X1 System Clock 70w 9 38 0] D19 I 72 | CPUM HEES
5 o X2 System Clock /[ %7 39 | P Voo | +5V£10% 73 | | DMODE
6 P Vss GND 40 (0] D18 74 | DS40
7 P Vss GND 41 (0] D17 75 P Vss GND
8 O SRQ Request Signal )7 IX MES| 42 o D16 76 P Vop +5V £ 10%
9 | SDAT Serial Signal S 1) 7JL{EE 43 o D15 77 | INRQ
10 /0 SDTS _ 44 o D14 78 | RQMODE Control Signal
11 O | DRCONT Control Signal 45 0 D13 79 | RQCO #HEES
12 O | RQBUSY Gl 46 0 D12 80 | RQC1
13 (0] RXBUSY 47 (0] D11 81 | RQSTB
14 P Vob +5V = 10% 48 (0] D10 82 P Vob +5V = 10%
15 o M39 |[—— 49 o D9 83 | ABSMD Control Signal  #||#{E2
16 O M38 50 P Vss "o GND 84 | TEST1 J Test Signal
1; 8 mgg Y ATFLE—F 2; g \éDBD 1 +5V+10% 6832 l TE?TZ 72 hE
19 | o M35 7 — 217 (40bit) 53 | 0 D7 87 | - -
20 0 M34 54 0 D6 |— Data Bus (16bit) 88 P Vss GND
2; 8 mgg 22 8 Bi F—4/NZ (1ebit) | 89 | O | TIMOT |TimeOutError 44 LT RIF—
L % | - -
23 (0] D31 57 P Voo bl #5V+10% 91 - - _
24 (0] D32 58 110 D3 92 - -
25 P Vss GND 59 1/0 D2 93 P Vss GND
26 P Voo ' +5V +10% 60 110 D1 94 - -
27 (0] D29 ! 61 1/0 DO 95 - - _
28 0 D28 —— Data Bus (32bit) 62 0 TNT ThAES 96 - - _—
29 o] D27 | F— &N (32bit) 63 P Vss GND 97 - - _
30 0 D26 i 64 | A2 Address Bus 98 - _
31 P Vss ! GND 65 | A1 7 KL ZINZ 9 | - -
32 (0] D25 i 66 | A0 100 P Vss GND
3 | O D24 67 | T3 Chip Select Fv FHL 7 k
34 (0] D23 68 P Vss GND

amugaue, 58



READING FORMAT
J—K7+—<v b (TS5648 DH)

Reading Format (Encoder data map) in 16bit CPU/DSP Mode

16bit CPU (DSP) £— F7¥—4 &t L (T>a—-47—%<7 v 7)ID0,3, DIFE
Address DATA
IDNo.| '
/ Do D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15
A2|A1|A0 o
Transmission #{E ID 0 0 0 0 0 0 0 O
0|0|0
LSB Single Turn Data ¥ > JIV8—=>7-%
0|0(1 Control Data 3> bO—IF—%& bit
20 19 18 17 16 15 14 13
Single Turn Data > I &E—17—4% MSB
IDO |0O|1|0 bit
12 11 10 9 8 7 6 5 4 3 2 1 0 0 0 O
011 Status Field RZ—72X7 14—V K CRC
1/]0/{0| 0 0O O O 0O 0 O O 0O 0 0 0 0 O O O
1joj1| o o0 o 0 0 O O O 0O 0 0 0 0 O O O
1{1/j0f 0 0 0 0 0 0 O O Communication Error Data
0|00 Transmission 1D *{E ID 0o 0 0 0 0 0 0 O
LSB Single Turn Data > ¥V g—27=4
0|01 Control Data 3> bO—-ILTF—& bit
20 19 18 17 16 15 14 13
Single Turn Data > JIg—>F—4& MSB
o|1|0 bit
12 11 10 9 8 7 6 5 4 3 2 1 0 0 0 O
Encoder ID (10)  T>3—4ID(10) | LSB Multiturn Data <)V F & —>F—4%
ID3 |0 |11 bit
0 00 0 1 0 0 0 | 4515 14 13 12 11 10 9
Multiturn Data JLF & —>F—% MSB
1/0]0 bt | o0 0 0 0 0 0 0 O
8 7 6 5 4 3 2 A1
1101 Alarm Data 75—LF—4% Status Field XF—%2ZX74—JLK
1(1]0 CRC Communication Error Data

SGHEMATIC IN 1/0 SIGNALLING (at 2.5 Mbps)

DATA FORMAT

T—374—=7v b
Request Output
DEZE QN .b;)

Control Field
a> kA= 74—=ILK

CF
Data Input (Reception)

AP (BB T e T T
=y | cF | sF [pFo|pF1| | DFn|cRe]
CF :Control Field 23> bA=IT 1 =LK
SF :StausField XF—%Z74—LK
DFO ~ n:DataField ~ F—=%74—JLK
DFign=7

FIELD FORMAT
B74—IVKT74—<v b

(1) Control Field
(1)a>rO—ILT74—ILK

_| 0 | 0 | 1 | 0 |ccO|cc1|c02|cc3|cc4|1

ID Code
ID3-F

Delimiter
TUIva

Sync Code
Yr9ya-K
(2) Status Field

(2) XF7=8ZXT 1=K

_| o |ppo|Dp1|DD2 | D03 | eao | eat [ cao | cat |

Start bit Infomation Code Encoder Alarm Communication Delimiter

Z8—hEy b 1 7+4=Y3>a-K I a-4 Alarm F3y4
T77—L4 BET7IT—L

(3) Data Field

(3) 7—%74—JV K (DFO~DFn (Z3$i)
| ofaJar [ [ [da[w[a]1

Start bit Data (LSB First) Delimiter
Aa—hREy b 7—=4(LSB 77—-Z ) 7Y3iv4
(4) CRC Field

(4)CRC 71—V K
_| 0 |rc0|rc1|rc2|rc3|rc4|r05|r06|rc7| 1 I

Data (CRC Code, LSB First)
7—%(CRC 21— K. LSB 77— 1)

Start bit
Z4—=hEy b

Delimiter
7U3v4

I/0 EELEDRN (2.5Mbps B)

CS
— U I I S
WR
RD J |_,_
DATA
NEW NEW
(DoBU|§15) RQDATA \DATA/ @—
- 1us Max 4us
RQ
Request to Encoder
(Z>a-4~A0YJIRb) _,—-|
DRCOS; 6.4+0.2us Transmission Side Waiting
A=A
Data From Encoder E(EH WAIT
(I>2-4h507-%)
16us ~ 44us Max 10us Max
Internal Data Serial Data Reception CRC Operation 1us Max
Latching SUTINT-2%E CRC ¥
W*;*Bf—i OLD DATA NEW DATA
7Y
38.4us ~ 66.4us Max
Released after the 1st READ
o (1 @ B ® READ THERR)

5Q Zamugaug,




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

(MRQ WRITE (when transmitting request) (@RX READ (when data reception is finished)
RQERAHA (U7 IX hktEF) RX #tid & (77— 2 2{E#T)
AQ ~ 2 DATA iNT
250ns Min
250ns Min

e s I

__ | 4.5ns Min

R o I

100ns Min ‘50ns Min

AO ~ A2 1 2
\ N
Received Data |

Do~ D15 CaDATA 25 7— 4@ X abcd, efgh ik,
Internal Request Register |
WEBY I b X_RQDATA I
IR _ DO ~ D15 abcd efgh
. 250ns Min_ 50ns Min_| | (| 10ns ~ 50ns

| I
Access Time 772X %4 L 50ns Min

DRCONT

TABLE OF TERMINALSIFUNCTIONS »% For details, please refer to operation manuals, 801100401E50 for TS5640

L £ 4 - ~ N
i EEE—&E 12 AUS561N1 I4REHBAE. TS5640 A (801100401E50) & BME< £2& L,
TERMINAL " TERMINAL
1/0/T' FUNCTION D FUNCTION
- b CODE = .
Cooﬂé?% B B 5 PIN No. T 170, W B B 5 PIN No.
SRQ 0 Outputs Request data.Open when not Usﬁd- 8 Reception 21, 20, 17, 16bit encoder's signal are in H
UJIZXMTF—4aEh, REAKEF—T >, ABSMD | mode. 14, 13bit encoder's signal are in L mode. a3
Outputs communication direction of Serial data/ :@_ﬁfﬁ H A?J'gﬁ_Z)B#IL 21bit. _20bit~ _1 7bit,
Request. Usually in reception mode ; turns to be in 16bit T A—H DS, L OB (L 14bit. 13bit.
:awn;?r:s:(i)ct)t;zde when ID code is transmitted. 1 | Clock input 20MHz +/-0.05% R
N = ; = (m 20MHz +0.05Y
SDTS |IPWOIT| o\ 7 s ey s T2 b= sORAMEEHT | 1O 7877 A7) 20MHz0.05%
BiF, EEERERETICOA-FPEHEINDE X2 o Clock output. Inverse phase of X1. 5
ET-FZESNARET—NICE S, IDI—FERHL 78y 7HA X1 EFfi
Bb3ERET—FICEAHED, RERMFIE HEE, Inputs serial data.
SDAT U Surns—aAh 9
To control ineractive line driver. Usually L, H is
transmitting. Open when not used. Setting Request cycle in Manual Mode.
DRCONT | O | w54 > K5 1 SOBIEICHES . EHE L. %1 " INRQ ' RzamE- KB VIR EBOANRE 77
i HEHEANT B, RERAKFEIF—T>, - .
Interrupt signal. L when data reception is finished.
Outputs bus signals in Manual Mode ; otherwise fun- | See Released when output data or RD are accessed.
DO ~ VoIt ctions as 16 bit I/0 bus.Request data are written here. | connection — gManual M=oge, C_)utp:tz1 usec L pulse. .
D15 EEIL16bit AF/SR, 7= 2 PILE— REFAS R, | table INT 0 | ERAAENES. CORZHLICES LT —F2EMR 62
YJIAMF -4} TRERAL, BERSH To WHT 8. RDETY LR 5 LRBREND,
DSP E— N TI&. IS+CS (LK UERR, ¥ =27 E—
Upward block of data bus. Tri-state in 32 bit mode ; | o NTIE, 1usec D L/NIV R & HF,
N.C in 16 bit mode. For output only in Manual Mode. . :
— N o . . = - connection Selecting L for CPU Mode H for DSP Mode.
D18 D T | T A e ng s T table CPUM | Ipu | DSP E— K GPU 7% BIRA 72
T;;E;’J%m MCBBo ¥=27 BEHESR L:CPUE—K, H:DSP E— K
- See connection Signal to control ASIC. L to stop ASIC operation, H to
m32 ~ o] lieward ?IOCk of dlata bui Forﬂoutput on!y in Manual Mode. table stop 1/0 operation of ASIC Transmission/Reception
M39 TSN, Y= 2T VE-FER, BHERER _ block works regardless of this CS Used to input
L ; i CS Ipu address code. 67
Inputs data mode control ; L in 32 bit mode. H in 16 -
bifmode. ASIC OFI#MES. L T ASIC Biff. H T ASIC i3 1/0
DMODE IPD F—HE— K> FO—ILAF, 32bit E— FIEL, 73 EMfEEEILET 5, ERETO Y V14 CS DEMEICEIR
16bit E— K2 H # AH, BSEMET D, PRNLZXO—FNAHBEICHER,
TEST1 Iou Test terminal for simulation, Usually fixed at L. 84 ~ 87 Only on 16 bit mode (at DMODE), Request is made in
TEST2 PU ] 2 32L—2 3 BZ 2 MEF. BHR LICERT 50 RQ | | Manual Mode with L. 78
MODE DMODE #* 16bit €— FDED A, CDiFF%ELICT
Outputs busy signal of Request. Monitor signal to BEUSTIRAMNDPTZ2TIVE—RELRD,
m o know ASIC is transmitting Request. 12
U7 I X BUSY &5, ASIC FEEHRTHE L% Inputting L in a Manual-Mode Request enables to
RYEZZAES, transmit a specific Request code after recognized at
RQSTB | trailing edge of next clock. 81
Outputs busy signal of reception. Monitor signal to YZaTIVE—RUJIXAINOR, LDREEZMA S
‘RXBUSY o know ASIC is receiving data. _ 13 ERDCLKDIATFY TBRAETh, BHEDYI IR b
%15 BUSY {85, ASIC "ZEFTHB_EERTE aO—KP%EEEh 3,
ZHRES.
- - RQCO | Determining Request codes in Manual Mode. 79
DS40 Ipu Selecting output ~da'[a in Manual Mode. 74 RQC1 TZaTIVE—RFREQUYIZXFI—-RNERET S, 80
TZaT7NE-REOEDT— 2 %FR,
Used to synchronize with DSP in conjunction with CS
Timg-out error. Outputs H when serial data is not Iy Iou in DSP Mode. L in CPU Mode. -
TIMOT o received for a Request code. _ . 89 P DSP E— KB, CSES EHAL TDSP DRIFA L
BALTIRIF— UZIAMEBICHL. 2UT LT, CPUE— NERELICT 3,
WF—EPR>TIHBVEH ZHA, ——
| t " t si | Inputs READ/WRITE signals in DSP Mode.Inputs
SYSRES | Ipu _f‘p;‘; _SZVE :’z"l 'Tj;)‘gna : 2 READ signals in CPU Mode.Usually fixed at H for
ZAT i ° RW Ipu | READ mode. - 69
Shows address is efficient in DSP Mode. Used for in- E“SP::E =k (DB%‘.‘ REAQ/WRITF fEsel —C!MIFQ—ﬁ—
termal data latch. Used as WRITE signal in CPU Mode. w tiﬁ'dé‘, l; E-FOHILTH<. CPUE-FTIZ
STRB | Ipu |DSPE—KOE. 7FLABHTHAZLERT, 7—| 70 READ 25 £ L THift.
RS . - —_ K7 ==l
%gg“57 7 FIfEM. CPUE—FTWRITERRSEL A0 Inputs address.Used for internal control by 66
° Al | connecting LSB-side address from CPU. 65
. . S . . 7 NLZAHHF, CPUNSDLSBRI7 KL X% #
I : Input O : Output T : Tristate Ipu : Input & pull-up IPD : Input & Pull-down A2 $LTARHa > h OB, 64
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Position converter (Digital converter)
Roazain—4 (F1 T 2IVEHER)

Multi-turn type Position converter (High accuracy) EREIMTRIyaavN-4 (GRE)

B MODEL
s
Rz
A unit that converts serial position data transmitted in two-way serial
communication(NRZ) into parallel binary position signals,
using an optical absolute encorder as a sensor.
Even during power outage, multi-turn data are backed up by external battery.
HHFRT TV 2—b Ly A—FHLyFEL R A 7L T —258(E fi 3 (NRZ)
TRIBENBINTIALE T — 2% STLILO A FIEE A RUI T 5229 T T,
Sy TV EFA G T AL TARERO L AR 2w R LT T,
B SPECIFICATIONS
i
ltem I H Specifications
Power supply +109°
= & DC24V *£10% 0.2A Max

Sensor Model

i =X

Smart Abs or equivalent
27—k 7y  1S0667TNA20 oy fimuin,

Number of axis 1 axis
Detector | ## i 2] # 18
g Absolute detectable stroke turns

P LESE S §F 4,096[E1%5

Accuracy

H ¥ EMEEY)

(static condition) [combined sensor]
+0.022° (BRIEEF) (A€ HICEB]

Tracking speed
B 3

6,000min”" (rpm)

o B
Resolution
H 52 )i ;13

Sensor 1turn
131,072 &> Y1 [EEE (17bit)

Detectable stroke

R =

(Data increased CCW rotation)
PB29bit (CCWEEsI-TF —44#80)

Resolution / turn

Position output | 1 B &5 4 # #E

17bit

i B H 7 | Multi-turns countout ( 12 bit Max. in this unit whereas ) 12bit ( I a—-4HAI316bit Max T )
% B &EEHE the encoder output is 16 bit Max. A=y Tld12bit Max IEUET,
Data renewal cycle TYP
7 — A B % A 60us

Signal output
& 5 H A

Transistor open-collector output
BIN.A—7#L 744751 DC24V  5~50mA

Operating temperature & humidity
E 4 N

i i E

Max (Non condensing)
0~+55C 90%RHETF (iEBELZIE)

Mass - 0.5kg

=
Used battery Lithium battery (TOSHIBA) or equivalent
 H Ny T ER17500V/3.6V)F7) LEith (R ) £7/-13HHY &
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OUTLINE
eASIAEY

98"% 3.2

Dimension mm ~Fi%& mm

STATUS

CN1

CN2

[l
Smart Cam e e

= EE[Q_I;JLD
oV 24v

170
180
190

] ;
\ e :
-4 m
:I- Name plate §81R @'il
3 = 3
SRR
Applicable connector (attached)  TA4688N200E1 Applicable connector (attached)
BAIRT2(HE&R) BATZ o
17JE-23090-02 (D8B) | ARl
or equivalent or equi
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NOTICE IN TRANSMITTING

BxEDEE

1. HOW TO CONNECT
TO A POWER SUPPLY

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

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

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

Encoder Output

I a-20HEh
@® &)
Power Electric 2
Supply device
B E L ERRE Encoder
=) 4 =) I a—4

Fig.1 Favorable Sample
H—1 R

2. GROUND LINE SHOULD BE
AS THICK AS POSSIBLE.

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

VL= (lo + Ii): Re (V)
The value of VL should not exceed Vit of threshold level
for a receiver. Re should be as small as possible since the
encoder will be vulnerable to external noise when VL is
closer to Vi.
In case of long-distance transmission, another ground
line besides the ground line paired with the plus line may
be necessary in the same cable.

63 Zamugaug,

1. BRIA > DERFE

BEROPDIA VLTIV FITA4 YV EBTRTIZLT, [6—
DY =N EFr—FLTEETELIICLTLLEEN, ¥'F
VEIAVERLSTBLEDIZDIA v ERD T - T L TE
RL7ZDTBEBHRICERSL ATV E—F /A4 R2HL K3
DTHBLETNELED FHA,
1Oo0ERE,bTya—FLTya—2LLIIHETS
BIREICERZHBT 254, B2 6 2hThilorio
BT A v eHWTEE MG T2 088 H D 3, #HIH
NOBTHELRHL I VI —FICBEAHET 2 &,
BTHEEHNOOVISAD, V=XV A2k . 2y a—
A OV LBID OV BB ZENETH720. FREMED KA
Lk ET,

K- 1. X— 2 zH)

Encoder Output

I a-4DEh
Electric
D D] device D @
Power
Supply & 8 S e
T BT | %8 oaly
0V Bus

Fig2. No Recommendable Sample
X—2 FEufl

2TV RIA2ITEBRLETRCTBIL

T3V EIA VIRV a-FOBFERERL L HIEFO
B Lo NS, 5V FIA YV OHEFHEHAZ Re 5 &
HHESOL L~

Vi Vo= (Io+ L) Re (V)
Likb,
ZOVLHBL Y —=SD ALy ¥ ak—L FLNL VAL
TE&E 6K,
F77, VLA VEHISEMNIZESEE /4 ZIc LT & %
DT, RelFTEZ LN LAFEES KW,
EHEEEDEE, ®@FA4 VERTIZLETTVETA Y
LRz, A—r—7LHIZES 1DOD75 VK54 V%
BIBILEMEERD ET,




3. SHORT BETWEEN CASE GROUND
AND CIRCUIT GROUND

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

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

4. IN CASE OF HAVING NOISE ON
POWER LINE

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

Stable potential should be maintained by grounding the
shield.

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

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

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

6. POTENTIAL STABILIZATION FOR
AN ENCODER CASE

An encoder case must be maintained in stable potential.

3. CASE GROUND ¢& CIRCUIT GROUND
DI

74 ZEREEMIEL . Case Ground & DIZ 50V KL LoD/ A4
ANFeoTB KD BBHIE, Ty - FOBEFMEEAH
DA XEH>THRIMET I LN ET, ZOXI %
& %13 Case Ground & Circuit Ground #JE#&3 % & ki,
7272 L., f5kMEREA K <. Case Ground & Circuit Ground
RT3 LOERERBEN I BER. ZOIE»ORH
TR TE LWL, Case Ground & Circuit Ground D
1274 X7 4 V2 HOBBEEFEO L nFar 7 o4
ERATS & L,

4. BEZA N/ A XD RIS
IVaA-FOB/FEIA VI, A TBELHNEK TR
BTV = R SRR, BEAMHG L 2T ik
DEHA,

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

IV A= ZDFHET, RN Y — L P2 SHE L &0
ORI A Z L BETT,

5. > aA— A DHINESEICZ/INA 7K
PD3EE
Tyva—- 2O HESHIZK— 3D XS &2/ 54 2 IEN
THEA. VAR IRT Y=L FETERT T Z 84 &
BTN B T,
Spike

/ ZAINT T

i I W

Fig.3 spike waves

R—3 /54 7
6. L>aA—4NDr—ABHMDOETEIL

IYaA—HDr — ARRELENMIROBENRH D 7,
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TRANSMITTING DISTANCE

ezt

IN CASE OF TTL

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

IN CASE OF OPEN COLLECTOR

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

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

Encoder
I a-—4%

Shield Cable
S—=IWRF—=TJI
I3 B

\
!
I

it

Fig.4 -4

IN CASE OF LINE DRIVER

26LS31 261832
e
H
- )T
Encoder || [fetmssmmionstT | 7

"/ s Transmission distance 1km Max

Twisted Pair Shield Cable.
YL RXMRT =L R =TI
Figs5 [E-—5
In case of a long range transmission, use transmission
cable after verifying that 1/0 value of current on encoder

side is within the specified value because the
transmission cable has specific impedance
characteristics.

IN CASE OF COMPLIMENTARY

Twisted Pair Shield Cable.

VA XTI —ILRy—TJIL
Power Supply

[ BE 7\
A ‘A B W GND -

— Q Output siggl ling| 3
‘A% | |afEs| !

I GND L:Load
Encoder ‘ ‘ L&fr

[ A2sC3733
B:2SA1460

Use transmission cable after verifying effects of
impedance characteristics, etc.
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HOW TO USE ENCODER CONTROL SIGNALS

I J—FHl#EES DfEVT

REVERSE INPUT

Encoder direction can be changed by
inputting "H" or "L" to this terminal.
In case of no necessity of changing

direction,wire this terminal to +5V thru Input
4.7KQ or ground to the terminal. AN

4
GATE INPUT

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

(Data shall be latched until "H" is 4.7k

inputted) Input
After inputting data to gate,about 10us ; 4
is required to latch data.So data can be
renewed after passing this elapsed time.

REVERSE A 7]
IO~ S “H”. L AN
FTBZ LIk, TYa— 2O
ZCCW 2 CWAYIDIRL 2 Z &AnhE
EhDET, A mEYIDHRL S0
MEWIHX, T3 27 28I T4L47TKQ %
STLT+ 5V (BIF) ~NEHT 52, 0V
ANEEHERE LT &0,

TF—bMAH
ZOWFITIEB2 S L AANT BT
L2k, TVa-HORAET— 2 R
HLET, (RI2H BAHINSZF
TF—4259F),

F— AN, T2 9 FETHI10
psBEEED ETOT, ZOEERE
BT — 4 EIDRAAL ZE 0,

CONVERSION TIME

pusgcialic o i

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.

F2F72IEBCD - Fh oYy a—&iZBWTIE,
REEEPS5DT— FRWWIZT, £y PEITOEHRZ
E— FIZ$ 10ns ~ A% 10ns DEWHRELC 7,

IO, W H¥EF — 2 LB L CHHT 354121
ZAL I COFAARIFATTE L 7230,

NOTICE IN HANDLING

R EDEE

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

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

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

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

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

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

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

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

(@ Avoid providing an exceeding load with the shaft.

ORI % 5 2 20 TL Z X0,
(F4 A2 EWETEZERDHD E£T.)
QBEWELAFUEL BV 52T 20,
(E# & ) 205 £4.)
EREHHA YD 5N TVET,

(IC FDIEH S EB & iF £3.)
OIEXBOHPT. BRI IEEEE T,
(E¥afESEREHTEY,)

@B A 15D I A4 ISP THEBL B X,

®RH 7 4 ZO L LR ENEAIZERIEE L 72 X0,

DD H v 7)) v IR IEMER DI LE L TL Z &0,
(RRDOVREARETE RN ERB D FT,)

®FFHIFEED R NRD I 3= % S N TL 22X,
(THALEERT 4 2271 EEEEBSHNEHT £
T)

OFFEMFREL EORE A Z 20 TL 220,
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MOUNTING WAY

SRR

COUPLING AND MOUNTING

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

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

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

| NP.
-

J

ﬁ \ Attaching plate

EISRPIIN

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

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

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

Coupling of adding an exceeding load to the shaft should
be avoided and it should be performed in a state of the
encoder shaft and the opponent shaft being aligned.

67 Zamugaug,
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Fig.7 Attaching Way for Encoder by use of front screws
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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
YTy bhyTULd

Driving motor
BEHE—2

Encoder
Ira-4%

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

Mounting plate

/Aw;:/mﬁm

Hollow Encoder Shaft
eI -2 v 7 b

Motor
E—%
¥
Motor Shaft
E— 28
Encoder ltself Bearing
I a—-4%%F NFYLYT

Fig.10 Sample of mounting method
RK—10 <7 > b HEO—F

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

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

ALLOWABLE LOAD TO SHAFT

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

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

K—8D&HIc. WEflic=ya—-4Dfilik )Yy MIhy
TNV VT LBENTLEE N, TV I — X OWIIEA A E
MDY, WRILBETSIZENHD T,

BN ER T a—- 2k T v XEREA. K-
IDE Ty A—FDr — A% TV F ¥ TIERIZEE
LEY,

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

T O-—JDGE
W

Driving Shaft
BREh

/\O

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

Rl 2 4 TOLEIEIR—-10D & HI1I2, TVya—-FDOK
AR CREE U E 9, WEIEICER L CTIRHUS O B 2R IR
RECIEE T AALE Tl &2 @ L. U & [EE LT 72
SV, HUEHRDBZE L ZIRETHE S hThwE g, v
A=A RTY) Y AICBREERE2T 5EH D THL W
R DOBHRIZ S DB h D £,

SR E

HARFPAN & 22 5 K S ICHUHF T A X, de, BREhHE
LIV a—-FHOBNGREE, 7y TV VORI O
H X7V IOBFGELEDETOT, THEELEZE N,
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DEFINITIONS

RAEDES

Definitions of principal terminology used in this catalog are

as follows :

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

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

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

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

(5 2-phase output : A mode with two outputs called A
phase and B phase,having a phase difference of 1/4
cycle.

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

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

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

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

(Some products are excepted from the standard.)

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

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

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

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

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

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

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

(7 Battery backup absolute encoder : A multiturn absolute
encoder with counter IC provided within it.

6Q Zamugaug,
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Serial transmission : A system of transmitting many data
signals with time differences to an output line of a circuit.

Types and Designations of Protective Structure

1. Types of Protective Structure

The types of protective structure consist of the combination
of the protection type (first coding) against entry of solids as
shown in Table 1 and the protection type (second coding)
against entry of water as shown in Table 2.

Table 1 Types of Protective Structure against Entry of Solids

V) a—MblLzzva—-4,
® P UTIMEE 1RO IRIZZ DT — 2G5 %,
R ZE & TR 2 K.
REBEOBELFUVS
1. REBESDER
REEORHIZ. K1 ICKZEBEHORAITHE T S1R
HEO(E1ELE). K2ICKH2KOBRAIIKT SR (58
2i%) OMAEEIZLS,

*z1

BFMORAICHT 3 REBEDEH

First Coding
£ 18 5

Protection Degree
R #E OB E

3 (Semi totally-enclosed type) Ends of solids 2.5mm or over in diameter do not enter inside.

3 (E2H) BEE25mmLl EOKXZ X ODEMYDER DI ABWICERAL &LV,

4 (Totally-enclosed type) Ends of solids 1.0mm or over in diameter do not enter inside.

4 (£FAR) EZ1.0mmEOXE S DEMYD KRS ATICEAL £V,

5 (Dustproof type) Dust that impairs the designed operation or safety of the rotary encoder do not enter inside.
5 (BHEEF) O—4UI -5 ORENDEERVREMZHEET 2EDMESNBICRAL BV,

6 (Dusttight type) Dust particles do not enter inside.

6 (MEER) MEFSRAL KL,

Table 2 Types of Protective Stucture against Entry of Water

2 KORAICHT ZREBEDEE

Second Coding

Protection Degree

£ 2 8 5 ®R #E O E E
0 (Open type) Not protected against entry of water.
0 (BB KDZRAICKHU T, FRES N TUVEL,
2 (Drip-proof 2 type) Subject to no harmful effects by waterdrops falling at angles 15° or less from vertical.
2 (B 2 72) $HEHS 15° LADHRDPSETT KBS > THELFEEZ TV,
3 (Rain-proof type) Subject to no harmful effects by waterdrops falling at angles 60° or less from vertical.
3 (BhEEHs) MEHS 60° LADHRASETTHKBEICEL > THELHEEZIT R,
4 (Spray-proof type) Subject to no harmful effects by water spray from any direction.
4 (Bi% o) EDES>BFADPSDKDREDICK>THEELHEETZ TR,
5 (Jet-proof type) Subject to no harmful effects by water jets from any direction.
5 (BErEFERZ) EDESFREMLPSDKOEHERICE >TEFELHEER TR,
6 (Water-proof type) Impervious to water in strong jets from any direction. (Note 1)
6 (MKiz) EDLS BHRDLDEOKDEEERICE > TEHEKPRALLL, (E1)
7 (Immersion-proof type) No water entering when immersed under water at specified pressure for specified time.
7 (BrEHS) HEDES - BFETKRPISKL THRIRAL B,
Note (1) "Water-proof' means a structure that does not allow the entry of (1) WMAFE. EQLS>EFRALSDEBOKOEEERICEL > THKD

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

BALBVEETH 30, KhERICTHA 2BETIE &L,

not mean a structure that allows use under water.

2. Designations of Protective Structure

2. REBEDHVS
0—4% ) 1Y a— 2 OREMEDFUTTIE, IRiERE DI

The designation of protective structure of a rotary
encoder is comprised with IP meaning the protective
structure, first characteristic numeral and second
characteristic numeral in this order.

FOMEE T 5,

In case either the first code or the second code is not

FRCH 5 2 L amd ity (IP) , 81 as k0% 2 il

F B LIRLE R 2TV T = REL a0 gGa.
ZOiEEE X T 5,

specified, it must be represented by X. 1 IP40 40

I Characteristic letters %2 IP65 \—% 2 52 (B
Example 1 IP 40 IP 40 2nd characteristic numeral %3 IP4X £12E ()
Example 2 IP 65 #la IPX5
Example 3 IP 4X st characteristic numeral
Example 4 IP X5
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OPTIONS #7'> 3>

Allowable displacement for attaching. BT HFBZENL

o1~ i3 Parallel displacement : 0.1mm. EITEME 0.1mm
COUPLING #vy7u>y disp | 8
Angle displacement : 0.5deg. BEZHE 0.5deg

Dimension mm ~fi%& mm

Bellows Couplin
/\“1:1—?(“71‘77"'}‘/'7“9 /

30Max

Model A B

MU939N2 | ¢ 6.345%0915| ¢ g+0015
0

0

o
o

MU939N3 | ¢ 6.345%0915| ¢ 1Q+0018
0 0

$16
A
|

\
B
16
$20Max

Twisted torque 9.8 X 10-' N-m/deg
B UNh LY (10kgf-cm)

4-M3 X5
ANARTIEHLL

Dimension mm % mm

Model A B > .
MU1568N1 . 5+00s 5
127 ¢ 23 - & 2—M4x0.7
°° | 2=M4axo7 ‘ ABRFEDLL
MU1568N2 g +0022 i A
¢ ¢ 18 S ay
+0.007 S /// 8g
I e L S
MU1568N3 | 16+Z_02, » 27 | \E E \g ei%
Twisted torque 3.3N-m s =
hUh bV  (34kgf-cm) 275

Dimension mm ~fi%& mm

Diaphragm Couplin
Py M P /

42+
Model A B 10 227 10
8 8
MU714 ¢ 10400 ¢ 104002 } [——A
[1] [ _ -
MU714N4 | 91070 | ¢ 6700 ol o o r g
0 0 3 S <'i T ) T m, S
Twisted torque 1.75 N-m/deg R T
B Ch I  (16kgf-cm)
4 - M4 X10 i—_ﬁMi:j}j?g};t{Is x10
KRR s
(RAF ML)
Dimension mm ~fi%& mm
Model A B
19105
MU1396N1 Y Y
9677 | 96 AERMIEDBU
” ; 4-M3X5 |— |
MU1396N2 +0.01 +0.01 =
¢ 6 . ¢ 8 \ I j|L :
M ©
| B (oY)
MU1396N3 | ¢ o 4400 J J[ I][ LT m‘ s
; ° [0
Twisted torque 3.92 X 10~ " N-m/deg B
BLARILY  (4kgf-cm) 2,508 MQ
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Dimension mm ~Fi%& mm

Model oA ¢ B
MU1 527N— ¢ 6+0.012 ¢ 6+0.012
0 0 I3 SI
| |
MU1 527N1 ¢ 6+0.012 ¢ 8+0.015 g
0 0
Sl < o
RS =
MU1 527N2 ¢ 6+0.012 ¢ 10+0.015 10
’ ’ 6| 8|6
20
Dimension mm ~Fi& mm
Plastic Coupling
B2 1T Hy TUSY /
Model |¢di|¢d2|oD| L |A |B |fL3Y L
MU1451N1 {10 |10 |22 | 25.6 | 3.6 | 7.1 |[M4 X 6 / ]
MU1451N2 | 8 | 8 |19 |23.6 |3.5|6.8 |M4 X 6 T K
MU145IN3 | 6 | 6 |15|21.6 |2.8 |5.2 M3 X 4 _ 5N P ~T
S D D S %
MU1451N4 | 5 | 5 [14|20.8 [2.7 |5.2|M3 x 4 A Y] ®
MU145IN5 | 5 | 6 |14|20.8 |2.7 | 5.2 [M3 X 4 ]
MU1451N6 | 4 | 4 |13| 21 |2.7|5.2 M3 x4 5 5
MU45IN7 | 4 | 5 |13| 21 |2.7|5.2 M3 x 4

MOUNTING PLATE BY$¥73>% (For OIS38Series)
(AR EZA

P/N 603202777N40 P/N 603202778N40
3-¢3.5.p28ME L%
$20.210.1 S FE<V) 6.5, F&E3.5
.
AR : 7/ —
! 3l
S "
0
¢ ”2;’;:" 1 (TTootAl
3-¢3.5 ©
o MEESV)$6.5 © [ o
g %-: — 928 N —
® BEEES o &
0 +0.021
o | 4-¢33% [[To07A 9200
> 4 = ~, 33
" | N WA (A7 5> 5 )
P/N 603202845N40

I e

o 2 5.3,

12 73]
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CONVERSION TABLE

" R =

Binary Bit  Counts (degree) (min) (sec)
iiﬁ%{l hor M ° (&) " (43) " ()
/7 128 2.8125 168.75 10125.00
8 256 1.40625 84.375 5062.50
9 512 0.703125 421875 2531.25
10 1,024 0.3515625 21.09375 1265.63
1 2,048 0.17578125 10.546875 632.81
12 4,096 0.087890625 5.2734375 316.41
13 8,192 0.043945313 2.63671875 158.20
14 16,384 0.021972656 1.318359375 79.10
15 32,768 0.010986328 0.659179688 39.55
16 65,536 0.005493164 0.329589844 19.78
17 131,072 0.002746582 0.164794922 9.89
18 262,144 0.001373291 0.082397461 4.94
19 524,288 0.000686646 0.041198730 2.47
20 1,048,576 0.000343323 0.020599365 1.24
21 2,097,152 0.000171661 0.010299683 0.62
22 4,194,304 0.000085831 0.005149841 0.31
23 8,388,608 0.000042915 0.002574921 0.15
24 16,777,216 0.000021458 0.001287460 0.08
25 33,554,432 0.000010729 0.000643730 0.04
26 67,108,864 0.000005364 0.000321865 0.019
27 134,217,728 0.000002682 0.000160933 0.010
28 268,435,456 0.000001341 0.000080466 0.005
29 536,870,912 0.000000671 0.000040233 0.002
30 1,073,741,824 0.000000335 0.000020117 0.001
ANGLE CONVERSION TABLE

AERER

radlan

12272 =57.295780° = 3,437.7468' = 206 264.806”
radian
1°=.0174533 5 7> —17.45335')5/'/ >
radian m | ra
1/ = .000290888 5> 7> = .290888 IS T
radian m ad
1”7=.00000484814 5> 7 .= .00484814 3V S5 F7 >
BEBSE WA—40REOHR)
aRE (HA) X (EESRE1/mEZRA-RAAIHEYLT 3) a5k
10,000 % (2.8 &) 35m
1,000 % (0.28 &) 350m
100 % (0.028 &) 3.5km
10# 35km (ER—NEF) (BRH—1FFE)
2® 180km (RE«—ARMH)
1% 350km (RFE+—FT#p)
0.6 # 550km (RE—J/\F)
0.5 650km (BRH<«—/\F)
01# 3,500km (H#B«—~NbkF L N/ A)
0.01 # 35,000km (EFILBTE £ TOIER)
aBE
1.7m
X BEE
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ZE)IIFRERTHR =

TAMAGAWA TRADING CO.,LTD.
& 4 T395-0063 REFEEREATTIIHFAT1-3-1
WRAXEEARS Rt : 88 - RIFR - LR - #2)IRLR)
CHEEEM T144-0054 RRERAMHXHHES-19-9
- LBIREEF  T338-0001 HERIVVEMHRK EEE3-8-8 NEEILSF
NEFEER 71910011 RERHFLHFHEFAE2-15-1 £bFVJ1)—EI2F
- MEIIEHER  T252-0804 #E)IBERMAIRAS-15-5 2F
EEAAEREAR Rt mUR - HER - FAR - BERLUE
- BEHEBEEM  T486-0916 RHEEBFHM/\NKETS-10 TEL(0568)35-3533  FAX(0568)35-3534
CHREBEERT T444-0834 BHEMIBTHEERET210 7/ RELT (Y3035 E TEL(0564)71-2550  FAX(0564)71-2551
S BEE ¥R T920-0031 AR &RMILRE1-2-26 AGSI 4F TEL(076)263-3731  FAX(076)263-3732
- KBRE R T532-0011 KBRE/IXFEHS5-6-24 KPUEEEBEI4015 TEL(06)6307-5570  FAX(06)6307-3670
CREEER Ts12-0011 ERRERAMESXIESEIRE4-3-3 S N\FREIEF TEL(092)437-5566  FAX(092)437-5533

WBAREELXR
- R (RREEM) T144-0054 RFEAEXHHHE3-19-9 TEL(03)3731-2131  FAX(03)3738-3134
- EHERBCLRERERA) T338-0001 HERSW-EMhRKX ETE43-8-8 /\MBEILBF  TEL(048)851-4560 FAX(048)851-4580
(spEBE PR T444-0834 FHREETIZAIRTF210 71/ MRENT173035F TEL(0564)71-2550  FAX(0564)71-2551
- PREIFITEEB(RREER) T144-0054 RREAAEXHHEHE3-19-9 TEL(03)3731-2131  FAX(03)3738-3134
(BHBEER) T486-0916 SHMEERFHM/\HET5-10 TEL(0568)35-3533  FAX(0568)35-3534

TEL(03)3731-2131  FAX(03)3738-3134
TEL(048)851-4560  FAX(048)851-4580
TEL(042)581-9961  FAX(042)581-9963
TEL(0466)41-1830  FAX(0466)41-1831

- SOEE R (RREHM) T144-0054 RREAHXHHHE3-19-9 TEL(03)3731-2131  FAX(03)3738-3134
(KBRE PR T532-0011 ABRMIE!IXFERE5-6-24 ABREEELEIL4015 TEL(06)6307-5570  FAX(06)6307-3670
- FSERE T395-0063 REFIRARETFIHE1-3-1 TEL(0265)56-5424  FAX(0265)56-5427

MOverseas Sales Department
Headquarters (Except for Asia) : 1-3-1, Haba-cho, lida, Nagano Pref. 395-0063. JAPAN
PHONE : +81-265-56-5423 FAX : +81-265-56-5427
Fukuoka Sales Office (for Asia) : 6F Hakata Yaoji Bldg., 4-3-3 Hakata-ekimae, Hakata-ku, Fukuoka, Fukuoka Pref. 812-0011. JAPAN
PHONE : +81-92-292-6633 FAX : +81-92-437-5533

BEESEHVEDE
T395-0063 K2 AR PHBET1-3-1

Y E Nl B & & X & #

A4t - 1 BHERT T3958515 RHFRRMMAKISTY

B 2 B ¥ T 73958520 RHFEMATERE1020

% 3 B ¥ FT T399-3303 REFETHIBEBMIIETTAE174-22

N F B ¥ B T039-2245 BEHRENFHALA 42— TEMH1-3-47
NFEEFMEREITH T030-0811 HHRE=FESESBE AT EMMTHARPIL-1
NFEEMERF2TE  T039-0811 HARE=FESAISAT A FARMMFAATIILS-23
NFEERIRIH T033-0134 EHRE=RAAR2-100-1

W OE B AT T144-0054 EREABRHEE-19-9

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

TEL(0265)21-1800  FAX(0265)21-1861
TEL(0265)56-5411  FAX(0265)56-5412
TEL(0265)34-7811  FAX(0265)34-7812
TEL(0178)21-2611  FAX(0178)21-2615
TEL(0178)60-1050  FAX(0178)60-1155
TEL(0178)60-1501  FAX(0178)60-1505
TEL(0176)50-7161  FAX(0176)50-7162
TEL(03)3738-3133  FAX(03)3738-3134

AREICETZER

O L L <Az Bfliv 272 < 72, THIORNS [%4:
EOZHRE] & KL BEAL ZE 0,

B DIREE

PO MERPREEHIR LI —F L LE§. 22 L, BFRO
HBUS 7 3BRIC KB DIE T 2 bR E 9 Ak, B
D7D OXSIFRFEHIRIROEH Th > T, Werhidag s ¢ -
Tz L g, b, BT PR & 7o Pt
[k (MTBF) 13468 TROWEDOTH D 325 Tl & h 5l
HIIFE(0)TRD D FHAOTHH RO AR ETERS
MBI E 7T ORI A ZIE ST, gl -0 L 8
DORERELDY 2T 5 F 7203/ B ZORIHAA E IS
ZeARERNLET,

WARRANTY

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

@1 52—%y hR—L~— http://www.tamagawa-seiki.co.jp

BAH 207 DHBVEhEIETRABEVLET,

- R CEX I, BLEEARE LI HE OEEME THREV
BhE{EE,

- Bt BEVEhEIE.

P E—4 Oz vy U AR
T HHEfiTEE E# TEL(0265)56-5433
FAX (0265) 56-5434

AHaa R ENAFRTEL LICEE T2 L2 b D ETOTHTR 20,

ALL specifications are subject to change without notice
T12-1228N53 3,000 8. FHRRFA. 20104-7H20H.
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