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SEIIfEOIY

1970 5 1975 & 1980 F 1985 F
(S45 ) (S50 %) (S55 %) (S60 %)
| | |

1971 5 (46 %) 1977 &£ (s52 %) 1983 &£ (s58 ) 1987 & (62 %)
| A-D iR | | BEACIUA R AHR VIV FH—> =N (i 7 DB S Y1l
Noncontact (LED) Mechanical Multi-Turn Reinforced Incremental
Type A-D (?onver‘ter Standard IncrementaI(LED) TS1 604 Sel_'ies TS5080 Series
TS295 Series 5bit ~ 12bit #%48HA 25 ~ 1,500C/T

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

(for steel)

1979 & (s54 %)
INEERRALRE 7 T —bk

1972 5 (S47 %)

Technological Development

TS1302-1193B
19bit

1988 £ (S 63 %)

7RI a4 (LED) T—-aH#EAI> 7Y
Brush Type Encoder Small Reinforced AR
TS449 Series 1973 5 (s48 %) Absolute(LED) Incremental for Motor
Eﬁﬁgﬁg?j\jljl—l\ TS1 660 Serles Control
High Resolution Absolute 8bit ~ 12bit TS5146 5,000C/T

1989 & (H1 %)
EREEEA X

2
High Resolution
R y Incremental
Ay A4 TELRN=Y1L . N . > TS5410 Series
TIVFZE—=>2 T a— I O—4F 90k ~ 480k
f§ o %3_6659 Multi-Turn - Absolute Encoder
FE S 400 7307
T < 300 169
s B3 2 107 g
% = 200~ g 137 Brtd 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) ABwIFER—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
B & :400g

417 ' 35 X L38
HE 1109

XE = IF4— XEY=TNFE-D
QmoryMulti-Tum i) i
11bit

Price (¥10,000)

(AY) &% =

|~ .
TV

Abs - Inc 17bit

44 i 35 X L18
E £ :30g

0

17bit Memory Multi-Tum
= |
19955

19805 19855 1990F 2000 20054

20104

3 amyas, Contact GROUP SIX email: info@grp6.com

800-433-3434
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dA—5HFEDSHDH

1990 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
@
o N &;

=

1991 & (H3 %) 1996 & (H8 %) 1998 5 (H10 %)
REA VAR AYX—bT7TII)=X AY—b T7TIDV=-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 %)
FHAI>I-—4 AY—=INT7TII)—=X AY—=hL2I)—=X
Space Encoder Ny TFYNy TS WHEBY U TIVTF—2@IEHR (NR2)
ETS-VI( HifTHBREE VIE) A Smart Abs Series Smart Inc Series
Bkt AT -4 1.;& Battery Backup Two-way Serial Communication Type
High Accuracy Earth SA85 20bit (NR2)
Sensor Encoder X SI35 17bit/Turn
for ETS-VI (Engineering .
Testing Satellite VI Type)
1992 £ (H4 ) 1996 F (H8 %) 2001 £ (H13 %)
BMRRI>I—-4EWEA P El SN AX—INT7TIIY-=ZX
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

16bit/Multi-Turns

Contact GROUP SIX email: info@grp6.com 800-433-3434 dmyas, 4
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INCREMENTA

A2 IAXA2)

SPECIFICATION LIST

tH—E

Applications Instrumentation Industrial Milling
A bed 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' e ,
#H B B N AR GHEE A S, BEa AT a BRILH
Series
s v - =| OIS28 @ 0OIS38 | 0OIS66 W 0OIS68 0IS128
Model No.
o . | TS5150 TS5300 TS5100 TS5000 TS5080
External Appearance :
st 8 W\,N,‘.@. |
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
5 # A
Output Phase A, B Phase A, B, Z Phase A, B Phase
H ) il A,B# A, B, Z# A,B#H
Max Response Frequency
. 80kHz 125, 200kHz 125kHz 25kHz
B XK I % B H %
Supply Voltage
. DC+5V DC+5 ~ +12V DC+5, +12V DC+24V
% i E
Consumption Current (NOTE1) (X 1)
100mA Max 200mA Max 300mA Max
H &% B pis
Output Form Open Collector . . Voltage
. Open Collector X i Voltage, Open Collector, Line Driver
&+ 2] i e Line Driver Complementaly
(NOTE2) | Ragdial 21.6N 98N 392N
2 | - .
Shaft Loading YT (2.2kgf) (10kgf) (40kgf)
WmEEAE Axial 12.7N 10.8N 12.7N 49N
25 R b (1.3kgf) (1.1kgf) (1.3kgf) (5kgf)
Starting Torque 2.9x103N-m 4.4x103N-m 29x103N-m 9.8x102N-m 0.2N-m
&2 ) r |7 7 (30gf-cm Max) (45gf-cm Max) (30gf-cm Max) (1kgf-cm Max) (2kgf-cm Max)
Protection (NOTES3)
_ . . IP =50 IP =52 IP =57
*#EBE (G£3)
Operating Temp.Range
P ° . P 9 0~ +60°C -10 ~ +70°C 0~ +50°C
B £ B E @ HA
Vibration (NOTE4) 49m/s? 98m/s?
& E) (X 4) (5G) (10G)
Shock (NOTES5) 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 zmyas Contact GROUP SIX email: info@grp6.com 800-433-3434
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Super Precision Machine Tools

Motor Controls

INCREMENTAL

Machine Tools

BT T A E—2%EA TiEtmA
High resolution, high reliability and low cost Hollow Shaft Hollow Shaft Hollow Shaft Magnetic Encoder
. e Small Size Small Size Medium Size R
=R, SEEKE. EifiE theedl NBERA sy JHER thoesy - hE A w K R
OIS85 | OIS90 @ 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 -
(8% 256 DIZA)
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,Z1H A, B, Z, EU, EV, EW #{ A, B,Z#8
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
( : ) ( ) lﬁaﬂ:—;fg*lf‘iﬁxv LY EWEEDT ¥ v 7 0.150.01mm
2kgf 10kgf, sagia 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 ’ Y EWEDHFRRAT X PHRMBR L
&f &f BYSE EBMOEH 0.1° Max Axial +0.5 mm
2.0x10"2N-m 9.8x10"2N-m 59x10"3N-m 9.8x10"3N-m 2.0x10"2N-m
(200gf-cm Max) (1kgf-cm Max) (60gf-cm Max) (100gf-cm Max) (200gf-cm Max)
med0
IP =52 Flectronic Cirouits IP =40 IP = 50
(BT EIEEEH)
-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
A1) HEER  HAORREEFEFOLIRETT,
R EOMLREIERNETT ., RERAICSOTIIERED 20% LRNE#HEREL T,

Contact GROUP SIX

REBEOIFHRIISICOWVWTIE, JTHERTEW,
w8 : X, Y, Z&H#2Hr
#wE: X, Y, ZE#M3MAE.

Et6Hr 2B 5 L ERHELABTY,
FH18EZHET D E&RMHELIETT,

email: info@grp6.com

800-433-3434 dmyas ¢
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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 O-TEEM. Bk
Series
s v - x| OAS50 OAS68 OAS66 OAS66
Model No.
o " 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 b # A 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 3
Consumption Current (NOTE1) (X 1)
120mA Max 250mA Max 150mA Max 300mA Max
H &% B P
Output Form
, " Open Collector Emitter follower Open Collector
H ] i3 &
(NOTE2) | Radial 98N
Gx2) | -
Shaft Loading ER il (10kgf)
NEESE 49N
Z2Z A b (5kgf)
Starting Torque 9.8x10-3N-m 9.8x10-2N-m 2.0x10"2N-m 9.8x10"2N - m
&2 B k )] i (100gf-cm Max) (1kgf-cm Max) (200gf-cm Max) (1kgf-cm Max)
Protection (NOTE3)
_ - . IP =50 IP =52 IP =53 IP =54
R EBE GE3)
Operating Temp.Range
? g . P 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?
& 2 (£ 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.

7 zmyas, Contact GROUP SIX email: info@grp6.com 800-433-3434
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Multi-Turn Encoder
wIFE—2I -4

Motor control, For Robots Motor control, Machine tools
E—4#l#EA. oKXy bR E—2HIEA. TEER
Small wattage motor, Middle wattage motor Large wattage motor
Serial Data transfer Serial Data transfer Serial Data transfer
MNEEE-2A. YUTIEE hEEE—2A. YU TIEE XEEE—4A. Y UTIVEE
TS5643N110 TS5667N120T55669N220| TS5668N20| TS5667N420 TS5700N420 TS5667N253| TS5667N650
= Ll
= & ;
- = P
n
(o]
<<
45, 47,
39, 40 43, 44 49, 50 51,52 53, 54 55, 56
46 48
111bgt%n1ingssg%w£t:gﬂs 1 7bit/turg and 1 6bit/M_uIti-Turns 17bit/turn 17bit/turr_1 and 16bit/Multi-Turns| 23bit/turn and_16bit/l\A_u\ti-Turns 1 7bit/tur[1 and' 1 6bit/h/1u|ti-Turns
2D A Y5 2048C/T 1 E#5 17bit, % E%x 16bit 1B 17bit | 1EE 17bit, HEE 16bit 1 [E%5 23bit, %[E% 16bit 1 Bl%5 17bit, %[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 BREIRS 100pA Typ. |100 A Typ. Ny TV EREIES 100pA Typ. | /Sy 7 | BRESES 100y A Max Iy 71 BRENREF 100 p A Typ.
Line Driver
Mounting Tolerance A/TBEAEBAL Mounting Tolerance ABFFAMEX L
Radial 7% 7V 0.05 mm TIR Max Radial 7 < 77JL 0.05 mm TIR Max
Axial 7% 4 Jb 0.2 mm Max Axial 7% +JL 0.1 mm Max
Shaft Runout
BftE s @mnEh 0.1°
59x10"3N-m 9.8x10"3N-m 80x10-3N-m 98x10-3N-m
(60gf-cm Max) (100gf-cm Max) (820gf-cm Max) (1,000gf-cm Max)
Not Enclosed
" 1P40
FREE
-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: . 0.06kg M . 0.03kg M . 0.08kg M - 1.2kg M N 1.5kg M: N
S r—Tnagrny| O (T agERW)| O (- TaEAL) IV r—Tnarnw) T r-Tnagnw| O (r-Tnagaw)
E1) HEER  dABRREEFEFOLIRETT.
E2) MTFAREOLIRERIBERIETY, RERICSV TIIMEHERMED 20% UREHRLET,
E3) REBEORHHEMICICOVTIE, JHETEL,
E4) IRBh: X, Y, Z&®2Hr, Et6Hr 2B TR LERMHELLETT,
ES) EE:X, Y, ZRM3ME. FH18EEHET I EERMHLELIETT,

Contact GROUP SIX

email: info@grp6.com

800-433-3434 dmyws 8
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INCREMENTA
AU AX IV

APPLICATION FEATURES

A% R
:EI ® Measuring Instruments ® Small Size
= — Tl NE
E ® Rigid Bearing
= fihsz5R{t
L
oc
(&)
=

TS5150

OI SZ 8Series

Dimension mm ~Fi& mm

15 3 45

s0
32
85
So

$18-800
@5

4 - M2:6 Equally U

Spaced Depth 6
L=500Min _—~ m

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

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

Expample f&E3 5 ( Model No. )
Resolution 4#8E 1,024C/T i -it T851 |:| |:|
Model 2 3L TS5158 D 5 100 185150
Functi WA 01S28-1,024C/T-C2-5V g 500 TS5155
uncton name =<ce - Tven S 1,024 TS5158
S . 2,000 TS5162
© For special cases, please consult us. S BE
O $F5IE#IE TR EE W, g

“wez OIS 28 - C/T-C 2-5V

Optical Size Output form V(?Itage
I ncremental & 28mm . AR %E%L—T:
Shaft C : Open Collector 5: +5V
Encoder Output phase
H o M
2 ' A, B phase

o amyas, Contact GROUP SIX email: info@grp6.com 800-433-3434
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B SPECIFICATIONS
a5

Electrical Spec. BRHLH

Mechanical Spec. #RIHEH

Resolution Starting Torque 29x10"3N-m
@ = ) 100 ~ 2,000 C/T g B F o (30gf-cm Max)
Supply Voltage Moment of Inertia 2.0x10-% kg-m?
® B ® E DC+5V+5% M & E (20g-cm? Max)
Consumption Current Maximum Rotating Speed 5,000min -1
W x®m ® 100mA Max B x B B 2 B (5,000rpm) =
Radial 21.6N -
Allowable Shaft Load F&Hm (2.2kgf Max) =
¥ OF W w0 B Axial 127N —
w 2sC1815 WA\ (1.3kgf Max) E
g Maximum Allowable Output Voltage Operating Temp. Range 0 ~ +60°C oc
L 71| Open Collector B OF R E @ A ()
= ente BAHBHNEE 40V =
= F-7xavrs Maximum Allowable Sink Current Storage Temp. Range -20 ~ +85°C —
i ® # B E @&
= BRAHADRAER 30mA Protective Construction IP = 50
*® & % & B
Vibration 49m/s?
# )] (5G)
Maximum Response Frequency Shock 490m/s?
BN ENEE 80kHz @ B (506G)
Rise time, Fall time Mass
iy A 7 B VA SR I | = 8 0.2kg Max

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

® Open Collector Output A —7>3aL 7 2 HH

Shield Cable
=LKy —TI

/ Power Supply DC+5V:R.=220Q
; DC+12V:R.= 4700

[\ output ?Tgljfm ine [ R
R\ wmEEe \ g | o]

&

L:
Encoder ‘~>:<~Transmission distance 50m Max‘ L: &%
¢ AR EERE 50m LT (Ic=20mA)

% Note that transmission distance depends much on ambient condition.

NRRGXRIERE, FRARBEICLVRI(EDIETOTITERC LS,

B ATTACHING WAY (EXAMPLE)

B QUTPUT PHASE SHIFT
HABLHEZE

a
A ch Output

A HBHA —,_
B ch Output

B 18t A ,_ ccw

— Viewed from Shaft End
s WRT

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 &

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 BRI X754 x> hERT2Hy 7Y TEICE > TED>TEETOTEREL T LS,

Driving Shaft
BREpe

Driving Shaft
R &ha - —_—— 4+ —
=+ = E—— |

757 ,,,,,,
-

Plus pan-head screw
+FRSHE N U M2.6

0.05TIR

Lead color Function
U—Fige B
B L U E & A ch Output
G R E E N #® B ch Output
R E D i DC+5V
B LACK = GND
Encoder
I a-4

Contact GROUP SIX email: info@grp6.com 800-433-34 34 zwmygaus, 10



INCREMENTAL

Purchase Source: GROUP SIX (USA)

INCREMENTA
A2 00X 2)L

APPLICATION FEATURES
A% R
®Robots ® Superior Noise Chracteristics
= itk /7 A4 Rtk
®X&Y Tables ® Available up to high-level resolution
X-Y 7—-T N B ETCOIA VST
® Machine Tools ® Rigid Bearing
TAEHE il 52 53R L
TS5300

OI 83 8Series

grpb6.com  Call: 800-433-3434

3 - M3 Depth 6 17 L
3-M3E& 6
PCD28 =2 2

¢6 Bor
N
|
|
|
|

ER)

-
e 4§
M —

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

Dimension mm ~Fi& mm

FhRES L &%
45 B4 (N510,N512)
28 M BB WUET

F) 1. EADEERR. FORIBEVET,

8.5 ‘

SECTION B-B

™~
Ire}

DETAIL OF SHAFT

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

(%"% ) TS53 N O]

Expample #13E 3251
Resolution #&8E 1,000C/T
Output form H/IfZR& Open Collector
Voltage BIREE +5 ~ +12V
Model 2 =X TS5307N510

Function name #%gE%& OI1S38-1,000C/T-C3-12V

© For special cases, please consult us.

O ARG THRB &V,

“we: OIS 38-

T4 100 TS5300 N 510 (Outout form 14 C. Output phase #7148 3. Voltage BEBE : 5 ~ +12V)
& 200 TS5301 N 512 (Ouiput form HAR8: L. Output phase 78 3, Voltage EFEIE : +5V)
Sm 300 TS5302
5 . 360 TS5303
S e 400 TS5320
Q 500 TS5304
3 600 TS5305
900 TS5306
1,000 TS5307
1,024 TS5308
1,200 TS5309
1,800 TS5311
2,000 TS5312
2,048 TS5313
2,500 TS5314

Optical Size
I ncremental # 38mm
Shaft
Encoder
11 gmyasContact GROUP SIX

Output form HHHEE

C : Open Collector
L : Line Driver

Voltage BIREE
5: 45V
12 +5V~+12V

3

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

email: info@grp6.com

800-433-3434




B SPECIFICATIONS
a5

Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

Electrical Spec. BRHLH Mechanical Spec. ##A L4
Resolution Starting Torque 4.4x10"3N-m
# ® g 100~ 2,500 C/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
w F—-—7>aL 94 Maximum Allowable Sink Current I | (1.1kgf Max) E
€ S 3 S 0 o
S A BALNRARA  30mA Operating Temp. Range OCH =10 ~ +70°C (&)
ey N=| 3]
2 W B o R K @ LDA 0 ~ +75°C ==
3 Source Current
O g Storage Temp. Range = 5
| Line Driver v —ZEH 20mA Max E msf-: fgg i =20 ~ +85°C
74 KFZT AN Sink Current Protective Construction IP = 50
2> B 20mA Max b P
Vibration 49m/s?
- R g (5G)
Maximum Response Frequenc
g pg = ?& ﬁ{’ 200kHz Shock 490m/s?
Rise ti Fall ti : ( ) & ¥ (50G)
ise time, Fall time Line Driver, Mass
T EY, XTTFTYBME 200nsec (54> K54/%) ! 0-15kg Max

B CIRCUIT AT OUTPUT STAGE (EXAMPLE)

HAERERE (B)

@ Open Collector Output

F—7ravy4adh

Shield Cable
= KF=TJ1

/ Power

Supp|y DC+5V:R. =220Q

DC+12V:R =4700

[

Output sign

TR

[

al line

]

—X HAESR
e \ / GND \ !* 3
L:Load
Encoder ‘ ¥ Transmisson distance 50m Max! L: &%
¥ {Z3%EEEE 50m LI (Ic = 20mA)
® Line Driver Qutput 14 > K4 /\HH
26C31 26C32
Encoder ‘ /ﬁé{i%ﬁﬁﬁm kmELF ‘ 7

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

YA RMT =V Ry—=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, A PE—F2 REMEOREE CRBO L, FALTIEEWY,

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 X2 hERT2Hy 7Y L TEICE > TED>TEETOTERELTCEEL,

Driving Shaft
EREpe

==+

0.05TIR

Plus pan-head screw
+FEAFENNRL L M3

-

Contact GROUP SIX

B QUTPUT PHASE SHIFT
HABLHEZE

A ch Output
A HHA

B ch Output
B HHH A

‘ ‘

Z ch Output

Z BN

Transistor
Tr: OPEN

Tr: CLOSE

CCwW
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.

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

email: info@grp6.com

Encoder
I a-4

800-433-34 34 gmmygas, 1



INCREMENTAL

INCREMENTA

Purchase Source: GROUP SIX (USA)

A2 IAXA2)

APPLICATION
A&

® Measuring Instruments

—fiEtHl

FEATURES
B/ R

JAHPH 7 o3 e
® A lot of options
BELA T a Y

TS5100

OI S 66Series

® Wide ranging resolution

grpb6.com  Call: 800-433-3434

Unless otherwise specified tolerance is £0.5mm

18-0° 54
4 - M4 Depth 7 3
500 4-M4RET
LJ
o
g & P4
e =5 —+-— ] f
8| 8
=
L =500Min _— I;;I]

EESHAZE £0.5mm

Dimension mm ~Fi& mm

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

Expample fHliE3Z 5 ( Model No. )
Resolution #&8E 1,000C/T ﬁ’ -it TSS 1 |:| |:| N |:| I:l |:|
Output form 73R8 Open Collector T 45 100 TS5100 N 132 (Output form #7374 : C. Output phase Hi7748 : 3, Voliage BBERE : +5V)
Voltage BIRERE +12V g 200 TS5101 N 632 (Ouiput form #1714 : C. Output phese 47748 : 3, Voliage BREE : +12V)
Model 2 =X TS5107N632 = 1# 300 TS5102 N 102 EOumul form :ﬂ T, Output phase:ﬁg 3, Voltage EEEE : +5V))
. 0 & 360 TS5103 N 602 (Output form i : T, Output phase + 3, Voltage BEEE : +12V
Function name ##E%& 0IS66-1,000C/T-C3-12V S 500 TS5104 N 122 (0l ERTE L s 11E. 8 Volace BEBE  51)
Q 600 TS5105
© For special cases, please consult us. B 900 TS5106
O HRMEIRIE TS 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

“5: OIS 66-

C/T-

13 amwasContact GROUP SIX

Optical

Size
I ncremental ® 66mm
Shaft
Encoder

C : Open Collector
T : Voltage Output

L : Line Driver

Output form HAFEE

Voltage
EREE
5: +5V

12 +5V~+12V

email: info@grp6.com

Output phase
H o M

3: A BB

3434

VUUU™TJ



Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

B SPECIFICATIONS
a5

Electrical Spec. BRHLH Mechanical Spec. ##A L4
Resolution Starting Torque 29x10-3N-m
# ® g 100~ 5,000 G/T g B F o (30gf-cm Max.)
- -6 kg-m?2
;;pply Vc;};age a E DC+5V+ 5% DG 412V 5% 1l\éoment ifﬁlnema - - ?é%)g.%mzkaar:)
Consumption Current Maximum Rotating Speed 7,200min -1
I . 200mA Max & X B & % K (7,200rpm) -
. : <<
Maximum Allowable Output Voltage Radial 21.6N |
Open Collector BAHBHEANEE 40V Allowable Shaft Load F&Hm (2.2kgf Max) =
*—7>avv 4 Maximum Allowable Sink Current & = 2] e g Axial 12.7N w
" BAHEARAER 30mA B A m (1.3kgf Max) E
% Operating Temp. Range 10 ~ +70°C oc
iL 7 | Voltage Output H = DC+2.4V Min | H = DC+10V Min B O R B # B (=}
g 2| 8 E 7 |L=DC+0.4VMax | L =DC+1VMax Storage Temp. Range 20 ~ +85°C Z
S ® # B E ®
= Source Current Protective:ﬂ Construction IP = 50
Line Driver SN75113 Y —ZEHR  40mA Max *® & 1% b
42K 4N Sink Current Vibration 49m/s?
2L ER  40mA Max i 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 (710 KT41) g = :

B CIRCUIT AT OUTPUT STAGE (EXAMPLE)
HAEEE ()

® Open Collector Qutput F—7"> LU 2HAH
Shield Cable

B QUTPUT PHASE SHIFT
HABLHEZE

Y=WRF=Tn Transistor
Lo s R nenoup [
TR .4 A EH Tr: CLOSE
/ \\ Output signal line / \ R J_ 5 oh Outout
—o ch Outpu
—K L\ #=nEse | 4| o] B foit
N ~ L:Load e=T+1
Encoder ‘ X Transmission distance 50m Max‘ L& 2
¢ {Z3EFEHE 50m LT (Ic=20mA) 231 oupu 1 .
o Z1 e
© Voltage Output BE®AH . i i Viewed from Shaft End
Shield Cable s
- N . gL WRT
=V KF—TI ) i
/ Power Supply Note) For open collector output, above voltage wave form shall be obtained
- by loading a RL shown in the left figure.
/ \ R — / \ 1 B) A-TLALISHADBHES. MR EBHT S ECEY LROE
Output signal line ERFCEYET,
\ ] wreme \ 4| O]
M Ghb 2 L:Load [ |
Encoder ‘ ¥ Transmission distance 2m Max! L& CONtNECTION TABLE
¢ (R TERE 2m LT e &
® Line Driver e P4 N A WA
ine Driver Qutput 7 / K 7{ '_':HjJ Lead color Open Collector Line driver Output
Twisted Pair Shield Cable JE Voltage Output 542 K5 AN
T X RRTS—I R ) F-F AL snsvBEEN | 7 T2 N7 1/5 S
SN75113 r—JI SN75115
R ED # | DC+#5V | DC+12v DC+5V
BLACK =2 GND GND
YELLOW # Z ch Output A ch Output
* ml WHITE =] GND A ch Output
Encoder ‘ Transmission distance 1km Max BLUE &5 A ch Output B ch Output
[ o A N
) o RAEEEREE Thm RIT ) . GREEN #& B ch Output B ch Output
% Note that transmission distance depends much on ambient condition.
HETERER . BAEACLYAECEDY ETOTIRR A0, BROWN X — Z ch Output
% Use transmission cable after verifying effects of impedance characteristics, etc. ORANGE # - Z ch Output
MEET =TIV, A E—F 2 2EMEOFEE CHEOLE, FALTIEEWL,
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 TELLI>TED>TERTOTERL TS,
Driving Shaft
o EREhdh
Driving Shaft
EREsH — - e~ —
; R n \ _
'L 1 ] 20 Max Encoder
E I a—4
= = _
3 i
Plus pan-head screw
TFEAFENNRLE M4 ~
Contact GROUP SIX email: info@grp6.com 800-433-34 34 zwmygaus, 1 4



INCREMENTAL

A2 IAXA2)

APPLICATION
A&

® Robots
oKy b
® X&Y Tables
XY 5F—7
® Machine Tools

AR

T7S5000

Purchase Source: GROUP SIX (USA)

FEATURES
B/ R

® Rigid Bearing
il sz 50t

® Dust-Proof construction, With oilseal
BHEEMEE, 44 s —ILfy

® Available up to high-level resolution
BaREEETOIA VS T

OI S 68Series

grpb6.com  Call: 800-433-3434

INCREMENTAT

4-¢5.4

5@ =01

68"

Unless otherwise specified tolerance is £0.5mm

Dimension mm ~Fi& mm

20 =05 70
1.,]26
36
15
L > §
o]
=z
o T8 5
o3 5} o2 — L[| =
25| ol 2
Q1% é S
L = 500Min l;ﬂ

EBESAZE £0.5mm

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

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 THRB &V,

“5: OIS 68-

Model No.
C® =& ) TS50 1IN LI

T4 100 TS5000 N 532 (Output form Hi71/8 : C. Output phase #7148 : 3, Voltage BBEE : +5V)
& 200 TS5001 N 632 (Ouiput form HF1## : C. Output phese B4R : 3, Voliage BEEE : +12V)
% % 300 TS5002 N 502 (Outputform HFR8 : T, Output phase 148 : 3, Voltage BB : +5V)
5 . 360 TS5003 N 602 (0uiputform HARE : T, Output phase 7148 : 3, Voltage BREE : +12V)
- Be 500 TS5004 N 122 (Output form HR8 : L. Output phase 48 : 3. Voltage BEEE : +5V)
Q 600 TS5005
S 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

Optical

I ncremental

Shaft
Encoder

15 amwasContact GROUP SIX

Size
¢ 68mm

C : Open Collector
T : Voltage Output
L : Line Driver

Output form HAFEE

email: info@grp6.com

Output phase
H oHh M

3: A BB

Voltage
EREE
5: +5V

12 +5V~+12V

VUUU™TJ

3434



B SPECIFICATIONS
a5

Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

Electrical Spec. BRHLH Mechanical Spec. ##A L4
Resolution Starting Torque 9.8x10"2N-m
# ® g 100~ 5,000 G/T £ B r L 7 (1kgf-cm Max)
Supply Voltage o o Moment of Inertia 3.0x10-6 kg-m?
= B = K DC+5V+5% DC+12V+5% 18 “ e % (30g-cm? Max)
Consumption Current Maximum Rotating Speed 7,200min -1
I . 200mA Max. & X B & % K (7,200rpm) -
: . <
Maximum Allowable Output Voltage Radial 98N |
Open Collector BAHBHEANEE 40V Allowable Shaft Load F&Hm (10kgf Max) =
*—7>avv 4 Maximum Allowable Sink Current G = 2] e g Axial 49N E
" BAHEARAER 30mA A m (5kgf Max) o
% Operating Temp. Range 10 ~ +70°C oc
i 71| Voltage Output H = DC+2.4V Min | H = DC+10V Min B £ B E # H c23
2| 8 E H 7 |L=DC+0.4VMax |L =DC+0.4VMax Storage Temp. Range 20 ~ +85°C =
S ® # B E ®
= Source Current Protective Construction IP = 52
Line Driver SN75113 V—2E#R 40mA Max *® & 1 by -
42K 4N Sink Current Vibration 98m/s?
S UER 40mA Max & B (10G)
Maximum Response Frequency 125KH Shock 980m/s?
B X B 5 B B % i & B (100G)
Rise time, Fall time (Voltage Output) (Line Driver) Mass 1kg Max
ik WU, T W BB | 1psec (BEHH) | 200nsec (712 KT41) g =
- -
HAERE R () A AEZE
® Open Collector Output = 7“/%! Ly adh T
hield Cable T_.T
S—WRT—=JIN a__b | c d|abcd=ztg Transistor
P S | DC+5V:R. = 220Q -
L R IRy |DGitavRi= 4700 A ch Output Tr: OPEN
EiR A BHAH Tr: CLOSE
/ \\ Output signal line / \ R J_
= B ch Output
— T e G & I N
L:Load e=T+ L
Encoder ‘ *Transmission distance 50m Max‘ L& -T2
% {z%EERE 50m LU (Ic=20mA) Z ch Output
® Voltage Output  EBEFEHH ZEHAh | e | cow
Shield Cable | | Viewed from Shaft End
S—JVRAF=TF I L WRT
/ Power Supply Note) For open collector output, above voltage wave from shall be obtained
. T by loading a RL shown in the left figure.
W . N - - - =
[\ output signal tine [ | #) A—FLAL SENOBES. ERRERRT S EICLY LROR
\ / EHEERE \ A -|— ERMCEDET,
S5 *-L
N G- ~ L:Load
Encoder ‘ S¢Transmission distance 2m Max ‘ L: =LGi . CONNECTION TAB LE
¥ fRXIEEE 2m LIT % ﬁi‘.?. ;_%
= o e= ¢ JL
® Line Driver Qutput 4 > KZ 4 /\HAh
Twisted Pair Shield Cable Lead color 35?;‘9200"3:’;3{ Line driver Output
SILXRRTI=IL R e Do [ G
SN75113 }/;-_7“”, SN75115 VR )] =T ALY 4B LOBREES A4 RKZANERH
R ED # | DC+#5V | DC+12v DC+5V
BLACK =2 GND GND
YELLOW # Z ch Output A ch Output
- WHITE
Encoder ‘ Transmission distance 1km Max ” : GND A ch Output
| N EEEEEE 1km BT BLUE 5 A ch Output B ch Output
% Note that transfmission distance depends much on ambient condition. GREEN ® B ch Output B ch Output
MRNERER S, FRRRICLVAREEDYETOTIERS LS, BROWN * — Z ch Output
% Use transmission cable after verifying effects of impedance characteristics, etc. ORANGE #& — Z ch Output
MEERT— TS, A E—F 2 AFHEOREE THBOLE. EALT LW,
Hyﬁ'jj_)f (@J) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm & mm BEIRTIAAL MIERTEHY TU L THELL>TED>TERTOTERL T LS,
Driving Shaft
EREhE
Driving Shaft
ERaEh#h — N B I N S —
—=—
R N I 20 Max Encoder
o D I a-4
[
[Te)
=3
© ~
~N
Plus pan-head screw
=l & A 4 .
Contact GROUP SHI&I Bfoldgrp6.com 800-433-3434 cmyas, 1




INCREMENTAL

Purchase Source: GROUP SIX (USA)

info@grp6.com Call: 800-433-3434
INCREMENTA
A2 X IV

APPLICATION FEATURES
A& B/ R

®|ron Steel Line ® Ultra Rugged Type
ko4 v iz
® Machine Tools ® Water-Proof (IP = 57)
TAERE I Pk (IP = 57)
® Paper Producing Line
BT 4 v
Dashzest Dimension mm ~fi& mm
Mount Type hocessory Paralieley e
BT % —
BB 2% (A20C)
?EIE%EE 5x5x28 o :ab\e gland AC25C
Iﬂ =z D is available on
request.
- (Total body length
Coﬂ\nectorType o3 4 shall be increased.)
& (w0 ] 3375547 o B=ft——tH—— @) L mi@em(AC250)
5 (CHACFIRE, 2272 L
h=2000MIN e 28 ‘ SESEAEC 5
2 . ) 7,
Cable Type A
—— - TN T o T
\ ' % | ] 60 \ —18
4-¢10 52
6-M8 Depth 22 167
6-M8 R22% 4 4-99%5

PCD100 | 120 PCD140 37 16442

*w
£

Water tight

92MAX 18
Flange Type -N310 J— cable gland
£ P 3924817 g\ fliEs &£ (A20C)
J75 8 2] ® N /Cable gland AC25C
1 =

is available on

request.

T
—
asy il

%ﬂ (Total body length
6 ~ o shall be increased.)
B; & g e > H24 (AC250)
y A S S (OISR, 72 L

Water tight = - E' SRTEIRCEY
cable gland | | E3
] 3 EiE £ (A200)

4-C8 —— i

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

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

4 N\
Expample 33X B ( '\;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— Ttk a1 7,
Output form HFIf88 Complementaly Output g 200 TS5081 Output form #7088 : T, Output phase 7748 : 2. Voltage BRI : +24V)
(Voltage BIREE  +24V) = )3 300 TS5082 N 100 (Form 44 : Mount Type - Connector Type EBH - 227 4H 44 7,
Model ﬁ? :—:t TS5085N100 o - 600 TS5083 Qutput form 778 : P, Output phase Hi7148 : 2, Voliage BREE : +24V)
. - Re 900 TS5084 (Form 84 : Flange Type - Connector Type 77> Y8+ %7 4417,
Function name #%gE$& O1S128-1 ,200C/T-P2-24V Q 1,200 TS5085 N 310 Output form 174 : T, Output phase #7748 - 2, Voliage BEEE : +24V)
\ J = 1,500 TS5086 N 300 (Form 84 : Flange Type - Connector Type 77> Y+ %7 44817,
O For special cases, please consult us. 2,500 TS5088 Output form 118 : P, Outout phese 148 : 2, Voltage BEELE : +24V)
O HBIHHE S EE L, 5,000 TS5090
Function name I 12 — C/T _ _
B2, 2 -24\V

Optical Size Output form V(?Itage

I ncremental  128mm Al TEET

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

Output phase
H o M
2 : A, B phase

17 amyasContact GROUP SIX email: info@grp6.com 800-433-3434



B SPECIFICATIONS
A

Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

Electrical Spec. BRALH Mechanical Spec. A4
Resolution Starting Torque 0.2N-m
# ® g 25C/T ~ 5,0006/T £ B r 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 . 300mA Max & X B ® % K (2,500rpm) =
Radial 392N -
Allowable Shaft Load FE7m (40kgf Max) =
Voltage Output H = DC+24V20% ¥ T W O®m B Axial 49N E
_ g8 E ®H £ L = DC+0.5V Max [ (5kgf Max) o
5 Operating Temp. Range 0 ~ +50°C oc
L7 B ff R E #® B CZJ
a A Storage Temp. Range 20 ~ +85°C —
S ® # B E ®
= | Complementary Output H = DC+24Vx20% Protective Construction P <57
-~ ol ~ 2 ¥E =
aALTUX L BIVEH L = DC+1.1V Max % # # &
Vibration 98m/s?
# 3] (10G)
Maximum Response Frequency 25KH Shock 980m/s?
B X B 5 B B % i & B (100G)
Rise time, Fall time Mass . .
¥ OE Y. T T Y OB M 5usec Max = B 7kg Max #EER!, 8kg Max 778

B CIRCUIT AT OUTPUT STAGE (EXAMPLE)

HAEREE (B)

® 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

X X EERE 50m LU

® Complementary Output

ACTURABIVEA
Twisted Pair Shield Cable.

/ YA R MTI—ILRT—T I
P

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

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—TIViE, A E—4 2 REEMEOHEE CHBOL. FALTEEY,

B ATTACHING WAY (EXAMPLE)
WF77iE (Bi)

Dimension mm & mm

Driving Shaft
ExEpe

0.05TIR

M8 Hexagon head ca
RERFRI b

B QUTPUT PHASE SHIFT

HABAEE

T
a_ b i c
A ch Output
AMREN —,_
B ch Output
BAAH A

[ S

I,.T
d | ab.cd =z + 8

Transistor
Tr: OPEN

Tr: CLOSE

cCcw
Viewed from Shaft End

#imLWRT
=3
e TS
PIN Function
p W B
WFES
Voltage Output Complementary Output
N10 | N100, 300, 310 BEHSD AL TYUX > BIVHEH
RED 1 DC+24V DC+24V
BLACK 2 GND GND
WHITE 3 GND Ach Output
BROWN 4 Ach Output GND
GREEN 5 Bch Output Bch Output
— 6 - GND

*% Output cable is available upon request.

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

HKENT—TIVETERICK U FBERTRET Y.

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

Mount Type Flarlgfe T}{pe Driving Shaft
EER TS5 UR EREhBH
=1 J— R n J—
- — 777§77 _-E__ ] \
Z M=
=)

7

p screw
M8

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

Contact GROUP SIX

email: info@grp6.com

800-433-3434gwmgms 15



Purchase Source: GROUP SIX (USA)

info@grp6.com Call: 800-433-3434
INCREMENTA
A2 X IV

APPLICATION FEATURES
A% B R
:tl ® AC Servo motors ® High Resolution ® | ow cost
= ACH—FE—4 15 73 A RE {EAHIR%
E ® High Speed responsibility ® High reliability
= [EBudo%axic =158 s
E ® Easy to attach
S BT 7555
=
TS5170
OI S 8 5Serles
4055 ERES 45° ‘ 22 - 70Max. Dimension mm ~fi& mm
PCD100 g
| T\\ | 15
| o

g°

Y o
© b & o
110 z 3

17.3°8
\
85
75 8o
(¢38)
(¢27)
?15%
| |
[
T
|
T
i
|
(¢80)
$38
27
¢)15 OTZ7
\

“
R

=—T—

|
H
.3)

— Key Position JF—7F——

*—fE /

EBESAZE £0.5mm

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

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

Expample 153351 ( “%%delge' ) TS517 D N60

Resolution 4#&8E 9,600C/T

Model 2 X TS5179N60 A 9600 || TS5179N60
Function name 8% 01S85-9,600C/T-L6-5V oy e oo

amp
or

© For special cases, please consult us.

O #alfiRIE THRBC &V,

1/0 uonnjosay

(e OIS 85-

C/T-L 6-5V

Optical Size Output form Voltage
I ncremental & 85mm H.‘._jj?f?ﬁ:? EREE
Shaft L : Line Driver 5: 45V
Encoder Output phase
H oH M
6:AB,Z
U, V, W phase
19 amyasContact GROUP SIX email: info@grp6.com 800-433-3434



Purchase Source: GROUP SIX (USA)

info@grpb6.com  Call: 800-433-3434
Electrical Spec. BRALH Mechanical Spec. A4
Resolution Starting Torque 2.0x10"2N-m
23 i3 HE 9,600 ~ 50,000 C/T iz ) b )7 g (200gf- cm Max)
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 FEHME (2kgf Max) =
¥ O®F W w0 B Axial 9.8N E
26LS31 WA m (1kgf Max)
g H Operating Temp. R e
£ perating Temp. Range 10 ~ .
@ 71| Line Driver \Sjoir;eg(i;rrent 20mA M B O R E #@ A 10~ +80°C cZ,
g e B N A L maA Max Storage Temp. Range 20 ~ +85°C =
N=| 1
3 e Sink Current kR # B E #®
= SUOBR 20mA Max Protective Construction IP = 52
*® & % & B
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 & : (200G)
Rise time, Fall time Mass
TEW. LTFUBM 200nsec % £ 1kg Max
- -
HAEREIEE (B) A AEZE
® Line Driver Output 24 > K 14/3HH
Twisted Pair Shield Cable. A CX *Oﬁugjp;‘; - TS5179N60 abed=7 = &
B) N7 )UK T
261531 ) IR ,;_)7")',: 26L.532 \ T e=T=5
T.T
B ch Output LF - TS5170N60 ab.cd=7 = 5
E B ABH 7 L = 4T-10T
la|b|c]d - TS5178N60 a.b.c.d:% tg
- S Z ch Output ‘ ‘ e =8T~20T
Encoder ‘%Transmission 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 AFHEOHEE CHIBOE. BEHLT LW, EU Bt A
CONNECTION TABLE EV oh Outpur A I N S R
% = % Ev 48 Viewed from Shaft End
] EW ch Output #imL ) R T
S EW f8H7 | | | cow
97F3102E22- kLML 9] mnp.g = 80 = 10
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,L BTV TOR— R EOREELS
D B ch Output T W ch Output 5
F Z ch Output ] DC+5V
G Z ch Output R GND
H U ch Output — —
J U ch Output N Case GND

ATTACHING WAY (EXAMPLE)

B 7GE (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

[

Contact GROUP SIX

\Bv 7T TBRARAR

email: info@grp6.com

800-433-3434 wmugas. 20



INCREMENTAL

Purchase Source: GROUP SIX (USA)

grp6.com

INCREMENTA
A2 0UX2)L

APPLICATION FEATURES

A% R

® Measuring Equipment ® Ultra-High Resolution ®| ow Cost
EIRGL: 5 e 5 53 R BeE (KA

® Machine Tools ® Transmittable for Long Distance
TAERE R 23 T E

® Robots ® Rigid model fully responding to industrial use
oy b RIS TS5 XIS T BE 25 T BREE AR AL T

TS5410

OI S 9 OSeries

Call: 800-433-3434

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
| = (st )
‘ = Output
S0 R N /N E— <) 3 I R
2 s g i | g
& 4 | .
R LE— | 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 HHE THIBES LSV,

Expample 3335
Resolution $}EBE 360,000C/T

(% & ) TS54 ILIN[]

90,000 (9,000)

TS5410N1 34

Model i, = TS5410N3
360,000 (9,000)

TS5410N3_ |

2 3

Function name #&BE#& 0OIS90-360,000C/T-L3-5V 100,000 (10,000)

TS5420N1 34

TS5420N2 | The parenthesis shows the resolution for disk.

© For special cases, please consult us. 120,000 (12,000)

TS5430N1 Xl % No need for I/F unit.

1/0 uonnjosay
anp
or

(
400,000 (10,000)

(

(

O BRI SR EEV, 480,000 (12,000)

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

“5:1 OIS 90-

C/T-L 3-5V

Optical
I ncremental
Shaft
Encoder

Size
¢ 90mm

01 amyagContact G

Output form
H AR

L : Line Driver

Output phase

email: info@grp6.com e 33-3434

3: A, B, Zphase




B SPECIFICATIONS
A

Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

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 g B b v Vi (1kgf-cm Max)
Supply Voltage . Moment of Inertia 3.0x10-5 kg-m?
®E B ® K DC+5V+5% Bt g X (300g- cm? Max)
Consumption Current 500mA Maximum Rotating Speed 5,000min -1
# # = 7 m B x B & & E (5,000rpm) &l
Radial 98N -
Allowable Shaft Load F&EHm (10kgf Max) =
¥ OF W #w B Axial 49N E
" 26LS31 A @ (5kgf Max) o
€ o ;
£ perating Temp. Range 10 ~ o oc
@ 7| Line Driver \Sjoir;e%();rrent oA M B £ B E & H 10 ~ +75°C CZ,
§ e B N A a mA Max Storage Temp. Range 20 ~ +85°C =
8 Be Sink Current ® # & E ®
= SUUBR 20mA Max Protective Construction IP =52
*® & % & B
Vibration 98m/s?
# L) (10G)
Maximum Response Frequency 500KkH Shock 980m/s?
B X B 5 B B % i & B (100G)
Rise time, Fall time Mass
T OE W, % F Y OB 200nsec Max = 8 3kg Max
-
HAEREIE (B) H AR EZE
— .= . c C c
® Line Driver Qutput 24 > K514 /\HH © 90,000 %/, 100,000 /7, 120,000 ®/
A ch Output
Twisted Pair Shield Cable A B | | | |
26131 / AR RNT Y= K =T
J
5 26LS32 Behouwput _ | || LI LI L
B HHHAH
( Z ch Output
7, Z A CW - | ccw Viewed from Shaft End
Transmission HimLWRT
Encoder I/F Unit distance © 360,000 C/1, 400,000 C/7, 480,000 ¢/

s#Transmission
distance 100m Max

¢ {Ri=IEEE 100m LU

100m Max

¢ {xxxFRBE 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 & mm  BAIX7SA X2 MNAERT2HY TV L TELE > TED>TELTOTEREL T LS,

Driving Shaft
EREh

0.05TIR

Plus pan-head screw

+FERMA AN L M4/

#“=—

757 ,,,,,,

=

B CONNECTION TABLE

# B

@ Please consult us how to connect.

OEHEHERBEVEE L,

Contact GROUP SIX

__. ccw Viewed from Shaft End

A ch Output M M 1
AEHA
B ch Output M M
B A A
Z ch Output I I
z CW —
s LW RT
izl

EREhE Driving Shaft

20 Max Encoder

email: info@grp6.com

I a-4%

800-433-34 34 gmygas, 2



INCREMENTAL

Purchase Source: GROUP SIX (USA)

INCREMENTAT”

A2 IA2)

APPLICATION
A&

® Brushless DC Servo motor control

FEATURES
B R

® Easy to attach

p6.com

AC.DC & — 4 filf# O fHF 555
® Ultra Small Size
Mg
TS5200N300
Dimension mm ~fi& mm
R14.5 0.5
(Eiﬁﬁll?’éé%n U?‘i) —
PCD 29> B B
o Recommended screw hole o
A A‘\ on installation side | .
PCD 29>
Hexagon 'ﬂ { 773 cg
socket set screw R o | f
2-M2 N a |
AARfEHRL — Z
2ARRE —
90° 31.5

Encoder mounting surface

Unless otherwise specified tolerance is +0.5mm

#IZ - NANRMRIL b M2.5 ‘ 11.8
F - EhESER /N

$35

Hexagon socket head cap screw.M2.5

I d-—ZWmAHE
|l cos -2 23.5 Max
oyt psssssedlk /4 RIS
o T———9o |3 R NI E—
ST S BRSNS AN
105 | o
3o N -
23.7 . Recommended screw:
S
) Recommended A Plain and Spring washer is used.
Shaft Details Dimensions on shaft
94Tk T — SIS

IBESAZE £0.5mm

~__L=500Min

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

HENX DRI EAER E HHE THIBES LS,

e N
Expample 1533261 ( Model No- )
Resolution }#%8E 1,000C/T i Et TSSZ I:] |:| N 3 D I:]
Pole 8 % 618 o4 500 TS5204 N 300 (Pole 4. Output form HiAWA:L. Output phase 47148:6. Vottage BEEE +5V)
(Output form (E/1F5E&  Line Driver) § 1,000 TS5207 N 310 (Pole #5:64. Output form /1L, Output phese -6, Voltage BEEE:45V)
(Output phase 55148  6) £ % 1,024 TS5208 N 330 (Pole f:8, Output fom H/IF/:L, Outout phase K86, Vottage TEEE:45V)
(Voltage BIREE  +5V) S 2,000 TS5212
Model 2 = TS5207N310 o gggg ;ggg}i
Function name %84 OIH35-1,000-P6-L6-5V 3 3:000 1S5231
\ = 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, 4,096 (2,048 X 2) TS5213
Function name
wz JOIH 35 - P_.-L 6-5YV
Optical Output form Voltage
I ncremental .H:'nljlﬁiﬁ.% EEEE
Hollow Shaft L : Line Driver 5: 45V
Encoder Pole # # Output phase
4: 418 H o M
6:618 6:A,B,Z,
23 amyasContact GROUP SIX email: info@grpb6.corat U, v8(0Has£33-3434




Purchase Source: GROUP SIX (USA)

info@grp6.com
B SPECIFICATIONS
A s

Call: 800-433-3434

Electrical Spec. BRALH Mechanical Spec. A4
Resolution Starting Torque 59x10-3N-m
# ® g 500 ~ 6,000 C/T £ B r L 7 (60gf-cm Max)
Supply Voltage o Moment of Inertia 1.0x10-6 kg-m?
® K B E DC+8V=5% Bt g X (10g- cm? Max)
Consumption Current Maximum Rotating Speed 6,000min -1
I . 200mA Max # A B & % &K (6,000rpm) =
= <
adial Pla -
. T T TIVED 0.05mm TIR Max
Mounting Tolerance Axial End Play =
ATBMBFELEIL E 0.2mm Max L
26C31 4524 Shaft Inclination . E
H Eh 0.1° Max w
£ perating Temp. Range o0 ~ o oc
@ 71| Line Driver \Sjoir;e%(i;rrent 20mA M B £ E E # H 20 ~ +85°C CZ,
ap| 71> FI 4N i mA Max Storage Temp. Range N =
5 7 B & B E & -25 ~ +85°C
O g Sink Current - m = N
SUOBR 20mA Max ProtectlveEgConstructlon . IP = 40 E_Ifactronlc:m(.)lrcwts Disclosed
% # 1 & (EFEBEL)
Vibration 49m/s?
& g (5G) (¥®¥1G)
Maximum Response Frequency Shock 490m/s?
BN ERNEE 200kHz Max & B (50G)
Rise time, Fall time Mass
T E Y, T F Y OB 100nsec. Max = 8 0.2kg Max
- -
HAERE R (B) A AEZE
® Line Driver Quiput 1> K4 /\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=5 = = (X2, X48F)
_5 o Ach Output 476
26C31 1A r—7) | 261832 1A A% g : From Uch (rise point)
to Zch center
Bch Output o
+o omin L[ L -
g:Z#H L EUE (GILEY)
M 3 Zch Output Pt
Encoder ‘ *Transmission distance 1km Max CZ *EUH:'F:;J —,_e_|_
| o f—= 3z N
SMARXEERE Tkm EIT — |

% Note that transmission distance depends much on ambient condition.

NERTRERIERE L. FRARRICLVARECEDYETOTITERSESLY,

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

KRERT—TIVid, A E—4 2 2SO EE CHIBOLE, FRALTEZEWL,

B ATTACHING WAY (EXAMPLE)
WF75%E (1)

Dimension mm ~}i& mm
2-M2x3
Hexagon socket set screw (Cup point)

/#ﬁﬁﬁ&&m U (< 13 #%) M2x3 (2 %)

~~T

,,,,,,, i@,,,,,%,f
E ©
Driving Shaft [ |
EREheh

Hexagon wrench

NEEZINF

M2.5 Hexagon head socket cap screw
RENGRIL b M25

R—IKL L bLFHLLIE

REBZNF &, HIORIC

MTUTERALTLLEE L,
Please process and use the

ball point wrench or hex
wrench as shown in figure.

B SPECIAL REQUIREMENTS

For special cases, please consult us.

Fpl4R MRILHE AT & 0

+ With cover HIN—fF (4MF ¢38ICH N ET,)
- Open collector output (5V,12V) #F—7>2aL 7% (5V,12V)

* Less wiring type HER21 T

+ Number of motors pole - 2B

x4 Gontact GROUP SkX» e

email: info@grp6.com

EUch Output I | I

EU 85
Cevmin LT L o
#B# | kl,m,n,p,q r
EWch Output __| | |
EW 1A kK, TImln, pla 4 30+1.5° | 180°
' 6 20£1.5° | 120°
ccW 8 15+1.5° | 90°
Viewed from Mounting side
REBLIRT
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
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 Ik /B& VchOutput -
WHITE = W ch Output —
WHITE ~ BLACK B,/ 2 W ch Output -

800-433-34 34 gwmgas, .



INCREMENTAL

Purchase Source: GROUP SIX (USA)
grp6.com  Call: 800-43

INCREMENTAT
A2 0UX2)L

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)

Hi72iil~¢ 9.525 (3/8inch) ETHRIEFIGE

TS5200N500

Dimension mm ~Fi& mm

|

|

|

i

\
48

M o o
Z|F X Mounting plate details
@

Bt Ltk

Encoder mounting surface

| I O-ARE e
= ‘ =] - 22 Min\ 5°
8 [oe]
oS S
gl: g iR ~ ] = - -/V- ; w
| e — f——d ¢
© WELzeresyly TUZ7IIZ
2.5 2-M3
7 —
Recommended Dimensions on shaft Shaft Detail Hexka%ont
F— gﬁﬂ?ﬁﬁﬂ'f a e\al S SOCKel set screw
= #hh <tk (Attached)
Unless otherwise specified tolerance is +0.5mm HEEHAZE £0.5mm gﬁggﬁg

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

( 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 HAH4:L. Output phase #i78:6. Votiage BEEE 45V)
(Output form (HF7FSE&  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 BEERE 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 £ &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 Vc3|tage
I ncremental & 48mm .H:'nljlﬁiﬁ.% EEEE
Hollow Shaft L : Line Driver 5: 45V
Encoder Pole #8 # Output phase
4448 H H #H
6:618 6:AB,2Z
25 amyasContact GROUP SIX email: info@grpb6.corat U, v80Hest33-3434




B SPECIFICATIONS

Purchase Source: GROUP SIX (USA)

info@grp6.com

Call: 800-433-3434

T4

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)
Radial Pla
_ 75‘/'3,},/ - 0.05mm TIR Max
Mounting Tolerance Axial End Play 0.2mm Max
ATBHFAIEMLEXIL Rk ’
" 26LS31 #H24 Shéjf}dnclmahon 0.1° Max
£ 0 ;
£ perating Temp. Range o0 ~ o
@ 71| Line Driver \Sjoir;e%(i;rrent 20mA M B O R E #f H 20~ +85°C
g e B N A a mA Max Storage Temp. Range 25 ~ 485°C
N=] 3
3 e Sink Current ® # & E ®
= L UER 20mA Max Protective Construction 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 OE W, % F Y OB 100nsec Max = 8 0.3kg Max
- -
HAERE R (B) A AEZE
® Line Driver Output 24 > K 14/3HH
T
T T T
abcd= - +x- e=Tzxg
Twisted Pair Shield Cable. a,b,c,d 478 2
VAR MTI—ILR T
s é s ab.cd=— = = (X2, X48F)
261531 43 F—7) | 260882 1HY A ch Output | | | 46

T

Encoder

£ >

‘ ¢Transmission distance 1km Max

7

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—TIVE, A E—4 2 AEMEOHEE CHBOLE, FHALTEEY,

B ATTACHING WAY (EXAMPLE)

i1 S B P

(%)

Dimension mm ~Fi%& mm

2-M3x3

Hexagon socket set screw (Cup point)

/#ﬁ!?fﬁiwn U (< 13 #5) M3x3 (2 &)

M3 Hexagon head socket cap screw

Dr;;i;ﬁ? Shaft[ |
BR
74 v R
A RARIL kM3
B SPECIAL REQUIREMENTS

Atk

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

* Less wiring type
* Number of motors p

For special cases, please consult us.

ﬁ%lﬁﬂiti CHET SO

HEIR2 1T

ole E— 2B

-xaGontact GROUP SiX##s:

F—7>raLv4 (5V,12V)
= REE  24,000C/T i

g : From Uch (rise point)

A fEHAH
_l to Zch center
B ch Output | | D x1°
B 1At g : ZABHRDEUIR (L EY)
HE
Z ch Output I |
Z famn L e | ccw
! ! Viewed from Mounting side
WAELIRT
%
EU ch Output I I I
EU #8tH
Pole
EV ch Output | 1 B | klmnpag | r
EV 185
4 30+1° | 180°
EW ch Output I 1 I 6 20+1° | 120°
EW #8175 k_ILI minp.Pp 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
BLUE ~ BLACK &/ B Achoutput -
GREEN # B ch Output o
GREEN . BLACK # &= BchOutput -
YELLOW E Zch Output o
YELLOW ~ BLACK & 2 ZchOutput -
BROWN B U ch Output o
BROWN  BLACK % & UchOutput -
GRAY ® Vch Output
GRAY ~ BLACK Ik /B& VchOutput -
WHITE B W ch Output —
WHITE ~ BLACK B,/ 2 W ch Output -

email: info@grp6.com

800-433-3434 gwmgas. ¢,
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INCREMENTAL

INCREMENTAT”

A2 IA2)

APPLICATION
A&

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

Purchase Source: GROUP SIX (USA)

p6.com

FEATURES
B R

® Easy to attach
O 255

® Hollow shaft Available up to ¢ 20
22~ ¢ 20 F TxHGATRE

TS5200N400

OI H 6 OSeries

Unless otherwise specified tolerance is +0.5mm

4174 24 Dimension mm <& mm
5 12 4—¢3.5
0.2 /_4
g|l P +
Z —
] g

P60+

Shaft Details
BHEFAAE

EESHAZE £0.5mm

69

Encoder mounting surface

e e ST
25Min.

$20 86~16
[

P
=
[

Hexagon socket set screw 7<EIUfTIESHIL
oRIE

Recommended Dimensions on shaft
HRE—28H

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

HEX ORI EREERE HHETEIEES £E W,

-
Expample 1533261
Resolution }#%8E 1,000C/T —
Pole B % 618 ‘ oael e )
(Output form HHFF4EE  Line Driver) 7 X TS52 I:”:' N4 I:”:‘
(Output phase HA4E  6) =4 | 1,000 155207 || N 400 (ol 4. Qutom 8L, Ouput hase 186, Volege EBEE +5V)
(Voltage BIREE +5V) 2 1,024 TS5208 N 410 (Pole f3:64. Qutput form HAWA:L, Output phase 76, Voltage BEEE +5V)
Model 72 =X TS5207N410 S#[ 2000 TS5212 N 430 (pole IE8:88. Output fom AL Outout phese -6, Voece BEEE-+5V)
Function name #8E% OIHB0-1,000-P6-L6-5V | |8 g |—259 T
. J 2
Q 6,000 TS5233
© For special cases, please consult us. 3 8,192 TS5246
O #HAHIRIE SR FEV, \ /
Function name
wez ) OIH 60 - P_J-L 6-5V
Optical Size Output form Vc3|tage
I ncremental # 60mm .H:".ﬁﬁgﬁ-g EEEE
Hollow Shaft L : Line Driver 5: 45V
Encoder Pole # # Output phase
4:418 H o M
6:61 6:AB,2Z,
07 amyasContact GROUP SIX email: info@grpb6.corat U, v80Hest33-3434




Purchase Source: GROUP SIX (USA)
info@grp6.com

B SPECIFICATIONS

T4

Call: 800-433-3434

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
ANDEBHFELEIL hf"lﬁf’.
" 26LS31 #H24 S éJ;an ination 0.1° Max
£ 0 ;
£ perating Temp. Range o0 ~ o
@ 71| Line Driver \Sjoir;e%(i;rrent 20mA M B O R E #f H 20~ +85°C
g e B N A a mA Max Storage Temp. Range 25 ~ 485°C
3 Be Sink Current R # & E #®
= L UER 20mA Max Protective Construction
g & W & 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 OE W, % F Y OB 100nsec Max = 8 0.5kg Max
- -
HAEREIEE (B) HARIAEE
® Line Driver Qutput 14 > K4/ \HHh -
a b.c. d a.b.c.d:-—rzI e:Ta_«I
Twisted Pair Shield Cable. | T4 TB 2
YA X IMRT =R ab.cd=5; = = (X2, X48F)
26LS31 Ay F—7) | 26LS32 4HY A ch Output I | I 476 (. ) i
A f8HH g : From Uch (rise point)
I:é %xq> to Zch center
B ch Output | | =10
B #8t# —l g : ZAFDEUR (I LEY)
v tx1°
Encoder ‘ s Transmission distance 1km Max 7 _,__|_
T S AmRIERE 1km LT L e cow
=~ 1= E
%N . ’ ; e Viewed from Mounting side
% Note that transmission distance depends much on ambient condition. BAELIET
NERRIGRIEHE. FERREICLVREZEDYETOTIERSCESL,
% Use transmission cable after verifying effects of impedance characteristics, etc. %‘
MERT— TG, A E—F 2 RFHEOHEE CHIBOE. EALTI LWL,
. EU ch Output I I I
ATTACHING WAY (EXAMPLE) EU fatih
BftAEE (Bl) EV ch Output — ] T Pole
. h N B | klm,n r
Dimension mm % mm EV fatih e o
4 30+1° 180°
2-M3x3 EW ch Output L I 6 2021° | 120°
Hexagon socket set screw (Cup point) EW 484 k | Ilml.niplq 8 15217 °0°
3 /f\ﬂaﬁﬁmwnu (< E#%) M3x3 (2 %) -
,,,,,,, 7=\ N R +
Driving Shaft[ | ] Lead color Line driver Output
BEhE q_ RS S RTAEH
RED g DC+5V o
i BLACK = enD
r BLUE &5 AchOutput
M3 Hexagon head socket cap screw BLUE ~ BLACK & & AchOutput -
AARf AR b M3 GREEN & B ch Output
N GREEN . BLACK # &= BchOutput -
YELLOW E Zch Output o
YELLOW .~ BLACK %~ 2 Z ch Output -
. BROWN B U ch Output o
SPECIAL REQUIRE_M ENTS | . BROWN ~ BLACK % & U ch Output
or special cases, please consult us.
iy GRAY ® V ch Output
F Al FERIMERRIA BT S W al 1
AL - g GRAY ~BLACK /B VchOutput
. Complgrpental output (12-15V) :I STYXHIVEA (12 ~15V) WHITE 5 W ch Output
* Less wiring type HER21T — 1
WHITE ~ BLACK B,/ 2 W ch Output -
Contact GROUP SIX email: info@grp6.com 800-433-3434 zwmagaus, 78
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INCREMENTAL

Purchase Source: GROUP SIX (USA)

info@grp6.com Call: 800-433-3434
INCREMENTA
A2 X IV

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 Tl D R D 4 500 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 KIS (SHREEZ X D 30,000min BLE & WIEETH)
| |

Dimension mm ~Fi& mm

Max. inalignment between sensor and wheel center

L = 3500 Min 2-¢5.3 tLHEREN L2 ThFRE £0.3

e

R S

ZHAREE

776 .
~| O

,,—g .
=N £
| Ean — ] BN AN
5. -/<> )
2 g ! ;s%}\ 2
383 . Be E
@ g o e i
13 . - C
ol s ] 5]
© [N =
Zr ‘ 3
2 N Spur wheel ‘ S
Sy (Spur wheel is not included.) n
= g

< % Spur wheel for

3 Z-phase signal
5
£
C
2
©
£
P
©
=

37

16.5 |V EWEDO L2 FTHEHEE 05

=
; 40 Max
-

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 DRI ERBERE HHETHEIEES 28 W,

© For special cases, please consult us.

O #alfEiRiE 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

% No. of teeth = 256 H H M
¥ HE% 256 DIHE 3:A, ha
6.com 868-453-3434

00 amwasContact GROUP SIX email: |



SPECIFICATIONS
A

Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

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 EMERBOX v v T =0.01mm
Supply Voltage 5% Radial Inalignment btwn Sensor & wheel
& i = i3 DC+8V 05, Y LRES TSI ERL +0.3mm
Consumption Current Axial Inalignment btwn Sensor & wheel
B B B R 300mA Y EWERS X MEEMERL +0.5mm
Operating Temp. Range - o

H 26C31 B £ B E & -10 ~ +80°C

E Storage Temp. Range
- -20 ~ +100°C

@ | Line Driver \Sjoir;e%q;rrent 20mA M R # B E @ *
e 71T~ F7a4R o mA Max Protective Construction
E ® % o = IP = 50
O g Sink Current "

= 3,8 Vibration Full Amplitude

v IR 20mA Max . % | ot 1.5mm 0.5Hr (5~ 500H2)

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 i 3 0-5kg Max

CIRCUIT AT OUTPUT STAGE (EXAMPLE)

HAREE (B)

AP A OAY: )

@ Line Driver Output

Twisted Pair Shield Cable.

26C31 10

JALZMRT Y=LK
=7 | 261832 1Y

1o

s>

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.

RERT—TIVid, A E—4 2 2SO EE CHIBO L, FRALTEEWL,

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 # B Z ch Output
Shield —=ILKN Case GND

SPUR WHEEL (Separate Sale)

wE (515E)

OUTPUT PHASE SHIFT

HABAEE

T, T T

a| b c d a.b.c.d:A_‘J_r§ e=—i§

[
A ch Output o
A*E&pﬁ —,_ f EE{{,

B ch Output ] [¢]
BAELE ii

(e}

Z ch Output —-
-

cw

ZHHA

CW rotation viewed from magnetic sensor side

EEE A ER 7 Y & ) B TR A R EERES

SPUR WHEEL SPECIFICATION
HetwEELE

® Spur wheel of A-Bch Signals

A#H. BiERmETE

No.of Teeth
i3] fd

256

Module
Y a-Jb

0.4

Pressure Angle

E

20°

Accuracy

il E

JGMA3 ~ 4 £k

Tooth Thickness
E

8mm

REICHT 5HEN

Outer Dia.runout against Inner dia.

0.02TIR Max

® Spur wheel of Zch Signals

Z R E R

No.of Teeth
i3] fd

Module
Y a-Jb

0.4

Pressure Angle

E

20°

Model No. No.of Teeth Outer Dia. Inner Dia.
BEERN [~ ¢ HEESN R EERZ
MU1528N45 256 $103.2+£0.02 45 +0P1
MU1528N50 256 $103.2+0.02 950

Contact GROUP SIX

Tooth Thickness
=)

4mm

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

Index for Z ch

.. ZHEBA Ty IR

12mm

email: info@grp6.com

800-433-3434 gmmugas. 30
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ABSOLUTE

ABSOLUTE

TITI)a—b

APPLICATION
A&

® Measuring Equipment

Purchase Source: GROUP SIX (USA)

FEATURES
B/ R

® Small and Light weight

GIRiLEE £ INEEE R
® Machine Tools ® Rigid Bearing
T AR 152 5t
®Robots ®| ow Cost
oKy b (At A
TS5610

OA S 5 OSeries

info@grpb6.com  Call: 800-433-3434

40=01

3-M3 Depth 6
3-M3 &6

¢45502
L $32 Sos

ﬂ
|
|
i
|
\
|
iNP

.

Unless otherwise specified tolerance is £0.5mm

EESHAZE £0.5mm

N

Y

Dimension mm ~Fi& mm

[@w

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

(% % ) TS5610

(meez )OAS 50 — 8 bit - C G -

5V

Optical

Absolute

Shaft
Encoder

Size
¢ 50mm

31 amwasContact GROUP SIX

Resolution
FEEE bit
8

Output form Voltage
HARRE BEEE
C : Open Collector 5: 45V
Output phase
H o M
G:Gray L1
800-433-3434

email: info@grp6.com




B SPECIFICATIONS
A

Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

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  7LA=—F T (30g - om? Max)
Supply Voltage o Maximum Rotating Speed 3,000min-"
p " B DC+5V25% & X B & % K (3,000rpm)

Consumption Current Radial 98N
H B L b 120mA Max Allowable Shaft Load £EHH (10kgf Max)

s W @ B Axial 49N

WA m (5kgf Max)
c H TD62503F Operating 'I:t;mp. Range 10 ~ +70°C
5 5 Maximum Allowable Output Voltage B OfF B K ® B
; (;pen ()“ojle(:::olr/ 5 BASRHHEE 24V ;era?; Ter;r;p. R;\:ge w —20 ~ +85°C
2 7~ # Maximum Allowable Sink Current m =
3 Protective Construction P = 50
] BAEARAER 8omA 5 % I & =

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 ZFYBME = = 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?é}%\al Iine./ \

—

HAESHR
GND

Encoder

‘ 3% Transmission distance 50m Max ‘

it

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.

KMERT— TG, A E-F 2 AEMEEORE E CHEEO L, FRALTIEEL,

B CONNECTION TABLE

B QUTPUT PHASE SHIFT

HABAEE

® Gray Code

A G=Ea
—CCW Vviewed from Shaft End

iR LWRT

o7

24

A

T L

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]20}o1]22]

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

XREEAREL, ERVOBERFEERLEZRTT,

(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 fo 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||VIOLET % 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 BEIZRTISAAL MIERTIHY TU L THEL > TED>TERTOTERL TS L,
Driving Shaft
EREhEh
Driving Shaft
i [ ]
BT l . 0.15deg Max
—5 _
et :77 ’’’’’’’ T 20 Max Encoder
E I a—4%
=
[}

Plus pan-head screw
+FERAFENNDRL M3

Contact GROUP SIX

email: info@grp6.com

~

800-433-3434 gwmygms 32



ABSOLUTE

Purchase Source: GROUP SIX (USA)

AB S OLUTE info@grpb6.com  Call: 800-433-3434
7T a—Fhk
APPLICATION FEATURES
A& B R
® Measuring Equipment ® Rigid type
EIRGL: 5 BRETEALE
® Machine Tools ® | ow Cost
TAERE EATh RS
® Robots
=5
TS5620
OA S 683 eries
1 76 93Max
5801 0 ‘ 2 25\, 4=
N SV Deptn 7 CRt
T - 4 . |_|
§ del =141 & — | i
= H
Q
| A
Connector g

Unless otherwise specified tolerance is £0.5mm

Dimension mm ~Fi& mm

SRCN2A25-24P

SRCN6A25-24S (Option + 7 3 ) -

EBESAZE £0.5mm

84Max

® DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI ERRERE 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
\ J

© For special cases, please consult us.

O HFBIMEHRIE TR C 20,

("% ) Ts56 IO N OO

33 amwasContact GROUP SIX

T4 10 TS5620 N 131 (OQutput form AR  C. Output phase HiF48: G, Voliage BEEE 45V )
2 11 TS5621 N 231 (OQutput form HiAR8:C. Output phase HiF48: G, Voliage BREE:+12V)
% .2 12 TS5622 N 132 (Qutputform HiF##:C. Output phase HiF48:P. Voltage BREIE :+5V )
§' & 0~359 C/T3 TS5626 N 232 (Quiputform 1% C, Ouiput phase HF48:P, Voltage BEEE:+12V)
o

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

T2 |OAS 68-

bit- C Vv

Optical Size
Absolute ® 68mm
Shaft

Encoder

email: info@grp6.com

Output form
HhRRE
C : Open Collector

Voltage
TEREE
5: 45V

12 +12V

Output phase
s oh #H
P : Pure Binary
W2k
G:Gray LA

800-433-3434



Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

SPECIFICATIONS

T4

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?
=} il i) fi2¥d—Kr, JL4O—F 18 13 BE =3 (30g - cm? Max)
Supply Voltage o o Maximum Rotating Speed 5,000min -1
® B ® [ | DOV POviav=s% |l x B & = = (5,000rpm)
Consumption Current Radial 98N
® B B % 250mA Max Allowable Shaft Load FEHH (10kgf Max)
s W @ B Axial 49N
WA m (5kgf Max)
c H TD62503F Operating 'I}:Imp. Range 10 ~ +70°C
5 5 Maximum Allowable Output Voltage B ffF B K ® H
Lt Open Collector = skoe 5 Storage Temp. Range
= O BAHBEANEE 24V ! -20 ~ +85°C
E B| F-7xaAL73 Maximum Allowable Sink Current ® # & E ®
3 Protective Construction P 52
& BAHEAFRAEHR 8omA 5 =% P & =
Vibration 98m/s?
& L) (10G) w
Maximum Response Frequency 10kH Shock 980m/s? =
BN RN EE z & B (100G) =
Rise time, Fall time Mass (@]
TEW. LFYUBM % £ 1.5kg Max 7]
om
<
- -
HABERE () HAREZE (61)
® Open Collector Output F—7"> LU 2HAH ® Pure Binary Code #i2¥a— K ® 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 |
=0 A 22 22
—x snEse |\ 41 — — 1
. 2! 2!
Encoder ‘ *Transmission distance 50m Max‘ t Iéa% , [ O I S I A , 1 ] [
B fmi%ER%E 50m LI (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]a]4]s]6[7[8]oTro[n[r2[raaf1sftefi7ref1oleoler] o[1]2]3]a]5]e]7[8]oTiofifi2fta s e[t teficleofeife]

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

KRERT—TIVid, A E—4 2 2SO EE CHIBOLE, FRALTEZEWL,

CONNECTION TABLE (EXAMPLE)

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

KREEAREEL., LRRBERFEERLAERTY,

(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 ) #2EDI-FOFA,

OUTPUT SIGNAL TABLE (EXAMPLE)

HAEER

(%)

“BV7 Fzl3 OV ZEIMT A EICKUEMAMEEABENTEET,

Resolution AR ——" #i)4sT |2ND |SRD | 4TH | 5TH | 6TH | 7TH | 8TH | 9TH |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 211 210 29 28 27 26 25 24 23 22 21 20
Driving Shaft Driving Shaft

ATTACHING WAY LTI ERE

(EXAVPLE) == e

B (B) = —

Dimension mm Plus pan-head screV\(o 20 Max

<& mm +EAMENMILME -

Contact GE@WC@Mgnmem can be cfeﬂaail.'t i B8O to the driving shaft.

B IZTIAAL MNIERTEDY T THLL>TED>TEETOTERL TS,




ABSOLUTE

Purchase Source: GROUP SIX (USA)

ABSOLUTE

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

info@grpb6.com  Call: 800-433-3434

Dimension mm ~Fi& mm

$60 300

Unless otherwise specified tolerance is £0.5mm

24.6 71Max
76133
5
\ T\ 3 ﬁk
e ., <
15
E 3
-2 & =
e AN
s <l
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 ERRERE HHETHERIEES £E L,

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

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

© For special cases, please consult us.

O HFBIMEHRIE TR C 20,

(% % ) TS1857N [I[]

T 43 8 4&| Division| | TS1857N 8
§ 12 2| Division| | TS1857N12
= %16 9% Division| | TS1857N16
5 .. |30 92 Division| | TS1857N30
= B€ 50 9% Division| | TS1857N60
g |90 4% Division| [ TS1857N90

T5:: OAS 66-

-E P-24V

35 amwyasContact GROUP SIX

Optical Size
Absolute # 66mm
Shaft

Encoder

Output form
HAREE BREE

Voltage

E : Emitter follower 24 : +24V

IIva7407

Output phase
H oh M
P : Pure Binary
M2

email: info@grp6.com 800-433-3434




Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

B SPECIFICATIONS
A

Electrical Spec. BRALH Mechanical Spec. A4

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

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

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

EO—-K

i & g | PureBinaryCode #2Ea—F B o & % (30g - cm? Max)

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

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

Consumption Current Radial 98N

® B B % 150mA Max Allowable Shaft Load FEHH (10kgf Max)
s W @ B Axial 49N

WA M (5kgf Max)

Operating Temp. Range - o

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

o = 3

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

a # IIyA7+x07 Maximum Allowable Sink Current B #H# B E % - +

- 7

3 e BEAHARASH  200mA Protective Construction ) P =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 ZFYBM i = 0-6kg Max

B CIRCUIT AT OUTPUT STAGE (EXAMPLE) B QUTPUT PHASE SHIFT (EXAMPLE)
H A B Bl (1?']) HAMEZE (B)

® Emitter Follower Output IV A7 +AF7HA iyision Viewed from Shaft End
o 1284} CoW on®’,
Shield Cable. i 0n 30 180 R zjoﬁ'( 360
Y=IWRT=FI o 1 2 3 4 5 6 7 8 ‘9 10 1 12
/ Power Supply Strobe Sig.[ LI LI LI LM LM L L L Lr Lo ur |
DC+5V:R=2200 A N 1 1 1 1 g —
—f{ / \Output S|gnal line. / \ DC+12V:RL=220§J_ o1 L L1 |
22
\ ) wnmss | g4r= OO T
L: Load . .
Encoder ‘>< Transmission distance 50m Max‘ L: &% Parity 5!9-_| 1 LI [ ]
K fa%FaRE 50m BT (Ic=20mA) Marker Sig| 1 ]
% Note that transmission distance depends much on ambient condition.
MFNERER S, FRRRICLVARECEDYETOTIERS LS, o1 6%i£fion cow Viewed from Shaft End
% Use transmission cable after verifying effects of impedance characteristics, etc. = ik RT

REEBRT — TV, A P E—S 2 2MEOREE CTHREOLE, AL TSV, Do 5% o s 70 o 0 2% 5 o 1259
. Strobe Sig. L L LML L L L LU L LT L L L LT L L
CONNECTION TABLE (EXAMPLE) O N T e e e e B e B
EHE B 2L A
I I Iy I e Y B I O 6
Lead color Function Lead color Function 2 mimimininininin
U—FigE B B — FigE ® O ParitySig| Mmoo |
Marker Sig., N
VIOLET % DC+24V R ED b 20
WHITE =] GND ORANGE #& 21 * The logic shall be negative and above figures shall show
GRAY & GND YELLOW 22 ""”age wave-forms.
x el L - BEEIARES L. LHEBERHERLAETT,
BLACK = Parity Sig. GREEN 7 2 >.< For other details, please refer to individual Specification.
BROWN % Storobe Sig. ¥ ZOMEMRISEREHICEY £T,

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

B ATTACHING WAY (EXAMPLE)

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

)
Attaching plate (P11712) Optional Driving Shaft

WA (P11712) 5158 BREhe

i

-

Driving Shaft
EREhEh

0 150 Max

—Contact GROUP-SIX—— email: info@grpé.

as
5
| O © 3

ANl ™ P 7

C | 20Max
5 0 2 Plus pan-head screw
3.2¢ +FERMEIBL M4
20 529 =

Attaching plate (P11712) 3places (Optional)
N (P11712) 3 HEiFf (BI5E)

ABSOLUTE



ABSOLUTE

Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

ABSOLUTE

77 I)a—b

APPLICATION FEATURES
A% R
® Detection of press crank ®Vibration-proof ® With BUSY signal
angle T He: BUSY g5
VA A iy ® Shock-proof
T e

® \Water Drop proof

Pt

TS5607

OAS66

246" 66Max
7.6 3.3:2
3:02
=
H— of[ ] )
15 = =
0 2 ‘ 3
I == | Y e
e O = < o
S| & S

connection

Unless otherwise specified tolerance is +0.5mm

BENAZE +0.5mm

Dimension mm ~Fi& mm

Cable
4o —JJL L=800Min

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

© For special cases, please consult us.
O HBIE#RIE TR 2 &L

(% &% ) TS5607N4

Caez) OAS 66

- 360 C/T

-C B-12V

Optical Size
Absolute ¢ 66mm
Shaft

Encoder

37 amwyasContact GROUP SIX

Output form
HhRRE
C : Open Collector

Voltage
BEEE
121 +12V

Resolution
EEE
360

email: info@grp6.com

Output phase
H h #H
B : BCD

800-433-3434




Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

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
i ) 8 BCD Code BED A—F L (30g - om? Max)
Supply Voltage o Maximum Rotating Speed 5,000min -1
p " B DC+12V=10% # X B ® % K (5,000rpm)

Consumption Current Radial 98N

® B B % 300mA Max Allowable Shaft Load FEFM (10kgf Max)
s 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

a i F—-—7>avv 4 Maximum Allowable Sink Current ® & B E & - +

- 7

3 e BEAHARAER  50mA Protective Construction ) IP =54

= *® & % &

Vibration 49m/s? (5G) 3Ef5i. 98m/s? (10G) 5 ~ 500Hz
& B) 38& 1H

Maximum Response Frequency Shock

= . . - 490m/s2 (50G) 11 .36 3

B x5 E B OB K 2.5kHz & = m/s2 (50G) 11m sec. 3 # 6 H A% 3 [

Rise time, Fall time Mass N

- e . . — Tz

T EY. TFYBM 1.5 sec Max g - 0.6kg Max (4 —7IVIEE&<)

B CIRCUIT AT OUTPUT STAGE (EXAMPLE)

oH A7 Ex [E]

® Open Collector Output

(%)

A=7avy4a4Eh
Shield Cable.
S—ILRF—TJI

Power Supply

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

[

Output signal Iine./ \

—

\ L #ngsr \ g

Encoder

‘ s Transmission distance 50m Max‘

1

L: Load
L: B

Bxfmi%EE8E 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.

KRERT— TG, A E-F 2 AEEEORE E RO, FRALTIEEL,

B CONNECTION TABLE

# xR

B QUTPUT PHASE SHIFT

HABAEE

— CCW Viewed from Shaft End

L WRT

2'x10

[—

2°x10

22

AL Loy

o[1]2]3]4]s]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  BEIXZSA4A2 MIERTEHy TUL TECE>TED>TEETOTERL T &L,

Attaching plate (P11712) Optional

AT (P11712) BlFE

2

529,

Driving Shaft
BREhEH

Contact GROUP SIX

v

Driving Shaft
EREpH

e

Plus pan-head screw
TFAGLEANMAL M4

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

email: info@grp6.com

0.15% Max

800-433-3434gwmgms 33

ABSOLUTE



Purchase Source: GROUP SIX (U.
XT— 7Ty info@g@& com Call: 800-433

Smart 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 EE&. 13bit/ FREEHENTEE€I7ITVVa— b a-4

® Small Siz ® Serial Data Transmission
ApPLICATION FEATURES  *Sr S *Soa0se T

® 11bit/1Turn,Multi-Turn,13 bit.
11bit/ 1 [0l#R, ZI[0l#x 13bit.
® Fail-Check Operation

® For Small Wattage Motors
NERE—X

®Robots B2 sae
2Ry b ® Built-in capacitor makes it possible to work

during power failure
EEET LMYy 7Y B X UNE T V7~
PTCEMRT -2 &Ny 2Ty TLET,

® Dedicated serial signal receiver IC :
AU5866N1 (Sold separately) is available.
HHY ) 7 G525 IC AU5688N1 (Bil5e) 2D fii A TWE T,

TS5643 N110

SA 3 5Series

Dimension mm ~Fi& mm

Ll
-
>
—
o
(72}
o
<<

154

Hexagon socket set

= screws (attached) i
o ARANMGEDRL (K IEH%) |
=) M3x3 (2 AHE) i
|T 2-M3P=05 i
5
- | Encoder mounting surface 41 Max
= 5 830 5 T (1)
: - o8 15~20 -
‘8 cg ; 0.2 Electronic
s, - _ parts
o~ et ZZZV I ® ;;: 72274 Ll HD Y _
o] - —f—fgjco2|g =& — P
N wareecres S\ Tz7777777) 3 e ‘
[To) 3 L8
102 || (1.6 % 8 = @il 15
257 N(8.4) Joint recess Recommended ] i 14 !
shaft details ,fé/é:l_;&u“ DlmenS|ons(on §haft + J—_ !
SHELCER g6, E— ST 14|

EhEFHERXI

Unless otherwise specified tolerance is £0.5mm

RESHAE £0.5mm

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

© For special cases, please consult us.

O #¥AIEHRIE TR 280,

(% & ) TS5643N110

Cawz) SA 35 —

bit-L P S-5V

11/24
A

-

Smart Resolution Voltage
SERE BEEE
A:z?:':";‘; Single turn 11bit Output phase 5: 45V
Multi turn  13bit p 'IlﬂPurjeJBir*'ery
Total count 24bit w2
30 zmyasContact GROUP SIX email: info@grp6.com 800-433-3434



B SPECIFICATIONS
A

Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

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 P A2 UUXTHIUES | 2,048C/T, 2 48iH , 1C/T, Z HHHS 18 # 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 | i 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
- ATMOKRBHBIL | BEAAS o '
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 ® # & E #
3 gg A I 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) & 2 BFRY w
B K & & B ® # | Incremental Signal Shock 1,960m/s? (200G) 11msec, 3times =

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

B CONNECTION TABLE
& X

SIGNAL FUNCTION COLOR
e | ® & B e M SYSTEM CONNECTION
BRN e
Rx Serial Data * Eﬁ@]
A SUTNTF—4 BRN/BLK | ] =2
X #*/8 ! N o
Incremental Ach BLU ! |
A L21)% & ! Clock o1 AUS688N1 51 Frame Reception completed E
— > aIUEER BLU/BLK ; JL—LBEmTHn o
A A H5/2 | 57 IC;I;K EOS 25 Carrier Sensing Signal | [ o]
B Incremental Bch GRN ! CRS x4yt 252 | =
4;}7”2;‘ GRI\ﬁBLK | EOP 148 _ parallel Signal Renewed )
B v HMES ! R S
B B 18 8/2 : CRe [ 20— LZVMENEHES | =
Incremental Zch YEL ' in. i I5— |
: {;iéﬁ YEL%BLK ! Ch&;?;au%umkp;; 12 CS 1st ﬂa(lj:lf?rgm; Zlnﬁgj,jHalf Frame
z - z *E'ﬁ Py ! Data select input [ 5 SEL1 DO |47 HIJ#77L/:L\. {ﬁ#jil/—.A |
RED L AT - 2EAR SEL2 (SBID1 [45 20 i : |
Vce DC +5Vv P | o1 |1 W H |
i ! ) 63 D2 [44 m32 5= |
GND o WHT/BLK ! Mode select input [ 7140 D3 (a3 52 s |
H/% ! E— F§IBAH Al D4 [42 A LA
VB I%altgry WHT 1 s 2 5 !
Ny =) ! 45V D5 [41 53 o !
GND ov BLK | D6 [40 SHEET
= | 62 RST D7 |39 7?6 : |
Reset GRY TS5643N110 | 2 37 : : i
RST Uty b % 55643 sl o ®/Rx gg 34 L TP
Case Ground GRY/BLK JUTIVES |Senal 26L.532 1L : zo
CASEGND | 255 K | /& Fax D T D10y38 b\ Bt 112
Shield Shield Shield R ! % Wy D11 |31 2('5‘% s § & |
S—IVK Y=LK J=ILK % /BERX L T g}g 2(5) l Tg l 58 1
! g 7 i
| 2tlvss  DI4fSE—puaB i’ 47 i |
! gg (MSBID15 Frame Address 51,—, !
| VAN
! 46 :
B DATA OUTPUT SEQUENCE 1 s i |
A ) ! Voo |95 Veec+5V !
- ~ 3 v =3 ! !
T—AHENEAILT (BREREH) | w |
1st Half 2nd Half 1st Half
ra e T Fams B CIRCUIT AT OUTPUT STAGE (EXAMPLE)
KTV -BXEEIL-DXEE TV -b HABEE ()
EOP _I1 n n X
D15 1 ® Line Driver Qutput 14 > KZ 4 /\HAH
Frame Address (7 L—4L7 RL X)
TS5643 Twisted Pair Shield Cable.
JALZXINRT Y=LK
26C3t / F—J) |26LS32 18
LiEE AU5688N1
1= E
=
Encoder % ission di e
*Transmission distance 50m Max|
* Use transr:nission cable aft?r verifying effects of impedance characteristics, etc. ! XAREIEEE 50m LI
MEET— TG, A E—5 2 AREOREE THIBOE. ERALTI LS,
Contact GROUP SIX email: info@grp6.com 800-433-34 34 zwmygaus, 40



Purchase Source: GROUP SIX (USA)

info@grpb6.com  Call: 800-433-3434
SERIAL SIGNAL RECEIVER

Y UTIUEEZ{EAIC

AY—pFT =N

Smartcelver (ausessni)

2w — b —NFEtESmartdbs (Z2v— 7 7Y) Ty a—-KXIZhbE
TV F 2 ZAAFELES ) PLESE /3T LLERICERL, 3257 —
MEBE & LT CPUNZICHEEETE $9,

ik

02V — 7 TINGHNENS VY TGS (25bit D~ v F = A 2 FELEBIY U 7 IUER) 2855 LLEBITE,

= @271 - ATHEENTL BTy I—XOWNEHE, WHT 9 FT27 L — ARZERTE 5,
3 OCS{E5I2kD., 16bit F T4 27— FHIEHIEITE, CPUNRICHEAETE S,
o
@
=4 B SPECIFICATIONS
T4
Sf’pp'yigoltas{% = 5.0V+10%
Consumption Current +40mA Max

H & B &

Permissible Voltage

%= w A HEE Max : Vpp Min : Vss

Output Current/Terminal

=

% H:.‘ jj%,?.‘{/ ﬁ ? +24mA Max

'_T l;;zarm|s{'_zzlble D;Essma;&on 100mW Max

l: Operating Temperature

) ) % = B -20 ~ +85°C

= Storag%Temp;ﬂlEltir:aturreg —55 ~ +150°C

. CONNECTION TABLE 2% For details, please refer to Specification,SPC004706Y00
EHE SE412 AUSGBBN1 fHEE® (SPC004705Y00) % BHES £ 30N,
Pin Jf:rminal Code Pin J’erminal Code Pin lerminal Code
W F A B W F AW W F AW

1 Al 26 RX 51 EOS
2 NC 27 D15 52 NC
3 SEL1 28 D14 53 NC
4 NC 29 D13 54 NC
5 NC 30 D12 55 VDD
6 SEL2 31 D11 56 VSS
7 NC 32 NC 57 1A1
8 NC 33 D10 58 Y1
9 NC 34 D9 59 NC
10 NC 35 NC 60 Y2
1 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 Y| 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

41 amyasContact GROUP SIX email: info@grp6.com 800-433-3434



Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

B QUTLINE (AU5688)
4

‘ 19:08 Dimension mm ~fi%& mm
| 10501
WWWWWWWW
49 32
— —
— —
—] —
— — <
— —
= = ¥
= =Lk L
— — -
= INDEX = c
— —
= 12Ty IR =
64 L 17
Il
1|JUUWUUUUIJUU Wle 4
0.5 0.18"3
L
L
-
2
M TIME SEQUENCE =
ALY —F R &
<
Stop bit
ZhyTEY b
25us 25us
1st Frame / 2nd Frame
RX —— R¥IL—L - BEIL—L
EOP I I =
) 1st Frame (Data) 2nd Frame (Data) o
DO~ D15 2 0 X o - X o - >
fi¥7L—LT—% HBEIL-—LT -4 s
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_l
cs | |
SEL1 ,—\—
Hiz 1st Frame (Data) 2nd Frame (Data) Hiz
D0 ~ D15 HETVU 175 X7 -h7-4
@2 Frame mode
2 7L—LE-F

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

70v 7 #EERE B) I>aA-FEDA>8T71—Z (B)
1A1 Y1 Y2
R1 CLK | o
p
XTAL : SEIKO EPSON Erjcoder b
I AT TY M T Line Receiver
XTAL MA-406 8MHz SN

R1:1MQ 26LS32 1HY

ct TC2 1,02 10pF (+5%)

A

Contact GROUP SIX email: info@grp6.com 800-433-3434 zwmggaus, 42



Purchase Source: GROUP S,
XT— 7Ty info@g@& com Call: 80

Smart Abs

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

APPLICATION FEATURES ®Full Absolute Signal Output
g i E TLAT TV a— MEEHH

®17bit/Turn,16bit Turns (At6,000rpm Max)
17bit/1 Az, Z a5 16bit (6,000rpm Max)

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

® Fail-Check Operation
H iz it&ne

® Even during power outage,Multi-Turn data are backed up by external battery and
built-in capacitor
FEETEIMII Ny TV ELCHNEK Y T V3T BT — 2 %59 2T v T
LET,

® Dedicated serial signal receiver IC : AU5561N1 (Sold separately) is available.
BHHY ) 7LESRE IC AU5561N1 (Fl56) #HD A T\ T,

® For Small Middle Wattage Motors
I~EEE-4

®Robots
oKy b

TS5667N120

SA 3 5Series

(17}
P . . s,
> Dimension mm }i% mm
—
(@]
(72}
(o'a]
<<
N
o
o
e}
J,
L SIN. s
R14.5 L e
25 e
Hexagon socket set $24 (Hyﬁﬁ“ﬁ%f?‘//\ b ‘
screws (attached) \PCD¢29* ) ) i !
= AARMIED U (IFH5%) _ 3 b e O
g M3 x 3 (241 /E) Q ;
- 2-M3P=0.5 b |
— Recommended screw : p | i
: Joint Cross recessed machine screw M2.6 - Ezlierfstromc
) ?'n re(\;c:ss“ Encod ti i A plain and Spring washer is used. 41 Max
$6.34 > O—¥kif nooder mounting Sutface BEETTANENZOM26 <—'\ BT &
= (3.4) 20 , = . N ESEE BOE i —
(1.6) \ 102 o3 1 z !
; o HH g
i ma ozl el &
- LLAr 272V Lt e Iy i g
S| [co’i@-—f—-+ |© e i Iy ] |
78777 < 15~20 & i‘ | T |
© © )
—e— e Screws of attachment spring cross
© 3.3=02 Bﬁ](q:gnmsri%?]r;dgr? shaft 8 recessed machine screw M2.6
Shaft details T — RS 9 Faster] :I'orgue 5:5‘.53kgf-cm
B — TR 14 WANFEER® Y
F+FERFE N IM2.6
. . . FED 1 L 575~5. .
Unless otherwise specified tolerance is +0.5mm BENAZE £0.5mm # L bV 5~5.8Kgf-cm

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

© For special cases, please consult us.
O $5RIML#R I3 THERC 280,

(% = ) TS5667N120
ifunctiz;namej SA 35 —

17/33 bit- L P S-5V
A

——

Smart Resolution Voltage
SERE BEEE
A:z?:':";: Single turn 17bit Output phase 5: 45V
Multi turn  16bit p 'IlﬂPurjeJBi:Eary
Total count 33bit w2
43 amyasContact GROUP SIX email: info@grp6.com 800-433-3434



B SPECIFICATIONS

T4

Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

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 Va—MES | 17bit (1 E%) 16bit ($E) &5 33bit Moment of Inertia 1.0x10-%kg - cm? Ty
o 18 3 3 B : yp
Output Phase . . Maximum Rotating Speed 6,000min-"1 /Mechanical Spec.
Ea— = -y
# 7 18 Pure Binary Code #1233~ K B % B B ® E| Gooopm | mims 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
R s - aH & 3
(Typ) Normal Operation AnBMOFEMLEX L g’ﬁcﬂncnnaﬂon o
Consumption Current 60mA FEERF wWE N 0.1° Max
H & 5 P (Typ) Battery Operation Operating Temp. Range 10 ~ +85°C
100pA /3y 7 U BhERF B O£ E E # B
£ Storage Temp. Range
5 | . ) . - -20 ~ +90°C
L"O; # | Line Driver ADMA485 or compatible/20mA ®R # R E @&
3 gg A4 RKF4M4N ADM 485 1HZ4 20mA Protective Construction Not Enclosed
3 = *® & % & BRBEE
Maximum Rotating Speed 6,000min -1 Max Vibration 98m/s? (10G) (5 — 2,000Hz) for 2hours
B X B & ¥ E (6,000rpm) i B | 98m/s? (10G) (5 —2,000Hz) ZEh28R [
35ps ~ 63ps Shock 1,960m/s? (200G) 11msec, 3times IS
(Note) Including time for a request.. & % | 1,960m/s? (200G) 11msec, £77/ 3 @ |
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—7TIEEHWV) g
& - 7717\ ”‘ffﬁ’ﬁ?ﬁ'&;'i‘i* "/ | @External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
REEK 3, 2.5Mbit/sec. ALFRLEER, OS5 F/Ny T (VB) #IEES [HZYFry LBt ER6V]
Data Code Base Band NRZ (Bi-direction)
F - &4 2 - K AN—2Z/V> K NRZ (AE)

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 ) _
BuoBlack &, 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

&/ ZERKA 27 1—R

Ia-—41 xar—Ju ZEMA
Encoder Side Cable Receiving Side
ADM485 4324 v v ADM485 14
ADM485 or compatible 1kQ 1kQ ADM485 or compatible

D—l

AN Rl

]

Ly

|DE

%WQ

% 220Q

o

1kQ %

B0 B 45 R )

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

MEERT— TG, A PE—F 2 AEMEEOHE  CRIBO L, FALTI LS,

Contact GROUP SIX

email: info@grp6.com

SR

DE

2
oc
=)
e
:
=)
=

I SDAT: 2 UT7ITF—%

Serial Data

Q: JJIX b
Request

800-433-34 34 gwmgas, 4.



Purchase Source: GROUP SIX (USA)
info@g@&com Call: 800-433-3434

Smart 4bs

Mount Type, Full-absolute encoder to output data of 17bit/Single Turn, and 16bit/Multi Turn.
HiAAX. 17bit/1 BE. 16bit/ ZEEOF7 IV )1 —rIa0—4

APPL'CAT'ON FEATURES O Full AbsPIute SignaI:OIl:J'tput
B i E TNT TV 2= MESHD
) ®17bit/Turn,16bit Turns (At6,000rpm Max)

® For Small Middle 17bit/1 [A]#5, £ [Al#5 16bit (6,000rpm Max)
Wattag'i “E/|°t°"3 ® Bj-direction Serial Communication Type(NRZ)
I~ E = RI5iES ) 7 V5 — 215 /& (NRZ)

b ROQOtS ® Fail-Check Operation
BRI H O g

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

T FERINC &AM $ 7 ) T ST — 2 805y 27 5 T LR
(Zya—=FIZ@Ny s 7y TV FryHREHRLTOERA,)
S A 3 5 ® Bus communication system enables connection up to 8 shafts. (Special
- o -
S specification)
w erlesS ~ upmites s casmte (oL
> NP D Section D-D Dimension mm <} mm
P~ Mount Hole Detail - #rEmD-D
(@) Ho-BUTREEAR =
7] —_— %
[oa]
<< N : Recommended
N2 o Dimension on encoder
— N L2l 8 T SR EE T
c "N - 8 ° 2-M2.6
NV PCD 29 %32
Divided equally . =
x2-MfAR &5 500°%°
PCD 29 125 0 4
= Electronic parts
oc BFESE =
E H Dimension
— Axial End play 0.1mm ¢’ motor shaft
: #H 25 ZMH2=0.1mm £6-0008 E
g s 3
. @ g
. 1 ' Gl | &
Section C-C I
BFEIC-C $25 . . $5.5:02 2,
Screw with a hexagonal drivin Al o
hole(with dent endgJ ¢ | 9 :z_')' |~0.05]B]
- M2.6 (Attached 2 pieces) 1.§/ ©
9 — 2-M2.6 7 -
2 BRI ATHSE) AN $20 70918 |05
M2.6 (21 /&E) Bl = : -
L2 Fasten Torque
6 *3008 ol EEOHRNLY
-] 0.353+0.020N-m
¢12 (3.6+0.2kgf-cm)
Unless otherwise specified tolerance is +0.5mm HBENAZE £0.5mm

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

© For special cases, please consult us.
O $5RIML#R I3 THERC 280,

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

Smart SEEE Vc::ltage
Absolute Single t H 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 amyasContact GROUP SIX email: info@grp6.com 800-433-3434



B SPECIFICATIONS
A

Purchase Source: GROUP SIX (USA)

info@grpb6.com  Call: 800-433-3434

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 PFE & KX @B & & & | (6000rpm) L3510 -
gjutput Phasejj i Pure Binary Code #i2#3—F %pera;;ng T};mp.;ang;ﬁ B -10 ~ +85°C
%}ppw Vc;};age ® E DC+5V t"g% ;Orag; Ter;:;. Rz};‘lge " 20 ~ +90°C
(Typ) Normal Operation Protective Construction Not Enclosed
Consumption Current 110mA EEEF *® & i & RS
H & g P (Typ) Battery Operation Vibration 98m/s?2 (10G) (5 — 2,000Hz) for 2hours
110uA/3.6V /Ny T 1) Eh{ERE = B | 98m/s? (10G) (5 — 2,000Hz) % 2 RS
£ s Shock 1,960m/s? (200G) 11msec, 3times
£ 3 | Line Driver ADMA485 or compatible/20mA & 2 | 1,960m/s? (200G) 11msec, & 3 H
| 4K 4N ADM 485 1H 20mA Mass Without Cable
3 E H » 0.08kgMax (. _ 5y gz 0)
Maximum Rotating Speed 6,000min -1 Max

B X B & ®E E (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.
&) - UIVIZXMERZEES, IDICKUR
ER%& B, 2.5Mbit/sec. BHFEHR.
Data Code Base Band NRZ (Bi-direction)
F - 4 3 - K| N—=Z/3> K NRZ (RAmE)

B CONNECTION TABLE

£ X

® External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V
oSHFF/Ny 71U (VB) #ERE: [REY F 7 LT ER6V]

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

Red b Vce Main Power DC+5Vx 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 TUBRE, FEE-FTT

CA—-SEBET BERICBETY,

M RECEIVING AND TRANSMITTING INTERFACE
*x/ZEEEAFT71—R

T a—-4
Encoder Side

X ar—JI
Cable

ZEMA
Receiving Side

-

ADM485 154
ADM485 or compatible

-
-

Svg
1

T

ADM485 1524
ADM485 or compatible

O—l

220Q

JAN

|—C

N

Ly

|DE

kQ
220Q
1kQ %

%Wﬂ

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.

MEERT— TG, A PE—F 2 AEMEEOHE  CRIBO L, FALTI LS,

Contact GROUP SIX

.

I SDAT: YU 7ITF—4%

email: info@grp6.com

DE

Serial Data

SRQ: V7IZX b

Request

800-433-3434 gwmugaus. 1,

ABSOLUTE

2
oc
=)
e
:
=)
=



Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-348

Smartinc

Accuracy in 17bit is gained at 11.25° Max. {100min~'(rpm) or less} after power-on.

100min” (rom) I F CRA 11.25° @& ¢ % & 17bit OFEEICED T,

APPLICATION FEATURES *Absolute Signal Output
Bg ﬁﬁ 7TV a— MEEHH
A ®17bit/Turn (At6,000rpm Max)

® For Small Middle Wattage Motors 17bit/1 A4 (6,000rpm Max)

IR E - S ® Bi-direction Serial Communication Type(NRZ)
¢ Robots WIS ) 7 LT — 25EEH R (NRZ)
.I‘j_’—k tj b Machi ® Fail-Check Operation

njection Machines H O 2 0 s

BiRERP ® Small Size ( ¢ 35)

/IME (4 35)

® | ow cost
TS5668N20 (% fiiks
S I 3 5 ® Use this one as a substitute for a high resolution incremental encoder.
- EREEA Y2V A ATy A= 2O E UTHERAT X,
Serles e HEE A v v v R T X0

L
= Section D-D
—_— Dimension mm }i% mm
3 P WiED-D
@
om Recommended
<L Dimension on encoder
o I a4 WfFHETE
¥ b
[ 2-M2.6
Wg w02
divided equally, «D|
PCD 29 125 500" , 4
o |
Electronic parts . —I_ .
B T —+E
[ ! 1 Dimension
5 ; - Aial End blay 0.1 motor shaft
L xial End play £0.1mm oy
3 514 #2521H%=0.1mm REEE RIS
Q A =" 3
[ i
R B4 | &
Section C-C |~l0.035 | @
HhEC-C 25 ' o $5.5:02 o
Screw with a hexagonal driving b
hole(with dent end) of 4| 110058
— M2.6 (Attached 2 pieces) E._
re} 2-M2.6 v 77
2 = ABRTEEDIATHSE) $20 0015 |05
2 M26(22’5’ﬁ'}§) ¢0.o1 B -0.035 —
' 2 Fasten Torque
ol FEDFINLY
673008 0.353+0.020N-m
— (3.6+0.2kgf-cm)
¢12
Unless otherwise specified tolerance is +0.5mm HBENAZE £0.5mm

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

© For special cases, please consult us.
O $5RIML#R I3 THERC 280,

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

Smart Voltage
Inc DIEHE Output phase ?Ei;lvf
Encoder Single turn 17bit ®H 4 -+
P : Pure Binary
W2

47 amyasContact GROUP SIX email: info@grp6.com 800-433-3434




B SPECIFICATIONS
A

Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

Electrical Spec. BRALH Mechanical Spec. A4
= Moment of Inertia
s % 24x10-6 kg - om?
S g | Absolute Signal 17bit/turn 18 4 B = 0.24x107"kg - cm® Typ
§ . 77V a—HMES | 17vit(1 @) Maximum Rotating Speed 6.000min -1 (Mechanical Spec. Max
o Fe & X B & & E | (6000rpm) AR AR
Output Phase . . Operating Temp. Range
O — N -10 ~ +85°
@ 5 e Pure Binary Code #i2} K B £ B E & H +85°C
Supply Voltage o Storage Temp. Range
| + N -20 ~ +90°C
g #® B E DC+5V+5% R # B E ® *
Protective Construction Not Enclosed
Consumption Current (Typ) Normal Operation ® # i & BERHEE
H & 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
£ % | Line Driver ADMA485 or compatible/20mA &\ 2 | 1,960m/s? (200G) 11msec, 75 3 [H
2 gg A KFFAN ADM 485 1% 20mA Mass 0.03kq Max Vithout Cable
3 = i # OGN TnaE L)
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
SR% 3. 2.5Mbit/sec. FHEHFHR.
Data Code Base Band NRZ (Bi-direction)
F - 4 3 - K | X=X/ K NRZ (AE)
£
R
Lead Wire 'J— K#& | Function #BE | Remark i £
White =] Vce Main Power DC+5V 5% XER
Black 2 GND —
Light Blue k& SD | .
— i SYTITF —HES
Purple e D Serial Data JUTNVT—R{ES
N = ~
*®/ZELBEAFT7—R
T a-—414 ¥ r—J S(EMA
Encoder Side Cable Receiving Side
ADMA485 184 Vo LSV ADMA485 4824
ADM485 or compatible ADM485 or compatible
Q| ke pat
1 /\ 1 .
N S— % 2200 | / \ | 2200 % L SDAT: Y U7ITF—%&
I I i
o—l | | |—C Serial Data
I I
1kQ 1 1 1kQ
I = % | . % Lc:i SRQ: UZ Ik
: — : : — Request
| DE DE

B0 B 45 R )

% Use transmission cable after verifying effects of impedance characteristics, etc.
MEERT— TG, A PE—F 2 AEMEEOHE  CRIBO L, FALTI LS,
email: info@grp6.com

Contact GROUP SIX

800-433-3434gmmgms 43

ABSOLUTE




ABSOLUTE

=
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>
=
=
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=

APPLICATION FEATURES ®Full Absolute Signal Output
g i E TLAT TV a— MEEHH

® Small Middle Wattage Motors
I~EEE-4

® Robots
TRy b

® Injection Machines

ELER WA

TS5667N420

SA 48$eries

info@g@& com Call: 86

Smart 4bs

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

®17bit/Turn,16bit Turns (At 6,000rpm Max)
17bit/1 A4z, £ [Al§x 16bit (6,000rpm Max)

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

® Fail-Check Operation
H iz it&ne

® Even during power outage, Multi-Turn data are backed up by external battery and
built-in capacitor
FERFTEIMITI NNy TV BXONET v TV T EERT -4 23y 2 7w T L
%7,

® Dedicated serial signal receiver IC, AU5561N1 (Sold separately) is available.
HH Y 7UE5%2E IC AUS561N1 (Fl58) 2D A TH D £7,

500+%°

Dimension mm ~fi& mm

Electronic parts

=

Encoder mounting surface

2-M3 I d—4W4HE

x
©
=
@
o
Hexagon socket §o
set screw +
NANRAMIEDHR L (K IFHE) Recommended encoder body mounting screw 3 Recommended
Dimensijons on shaft
M3 x3 M3 Hexagon socket head cap screw ESR Y a3
#ET > O - SAARGERGRL TR 2
M3 A RAF AR b Shaft details
BhEFHE
Unless otherwise specified tolerance is = 0.5mm HEESNAZE £0.5mm

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

© For special cases, please consult us.
O $5RIML#R I3 THERC 280,

(% & ) TS5667N420

Smart
Absolute
Encoder

10 amyasContact GROUP SIX

Cwex) SA 48 — 17/33 bit- L P S-5 V
A

Voltage
SERE BEEE
¢ 48mm Single turn 17bit Output phase 5: 45V
Multi turn  16bit p _'IﬂP jJB,*E
Total count 33bit - Fure sinary
2

email: info@grp6.com 800-433-3434



B SPECIFICATIONS
A

Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

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 = ) k V% 7 (100gf-cm) ax
§ C | 77V Va—MES | 17bit (1 E%) 16bit ($E) &5 33bit Moment of Inertia 6.5x10-6kg-cm? T
o 18 3 3 B : ypP
Output Phase . . Maximum Rotating Speed 6,000min -1/ Mechanical Spec.
Ea— = -y
# 7 18 Pure Binary Code #1231~ F 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 ANBMOHEMLE XL gﬁﬂf’cﬁm.on N
Consumption Current 60mA EBEEF sHE N 0.1° Max
H & 5 P (Typ) Battery Operation Operating Temp. Range 10 ~ +85°C
100pA /3y 7 U BhERF B O£ E E # B
£ Storage Temp. Range
Swl ! -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 BHR
35us ~ 63ps SE\ock 1,960m/sz (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 0.08kg Max Without Cable
U7 g EES 2.5Mbit/sec Start-Stop transmission. g 2 0okg (Fr—7TIEEHWV)
&) - ')77 T2 H**fﬁ’j%s&}'q':':’_‘: &R | @External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V
ERED 25Mbit/sec. MERMR. | opifirsiy 7y (V) #3t: [REYF ABit ER6V)
Data Code Base Band NRZ (Bi-direction)
F - &4 a1 - K | X—=Z/3> K NRZ (AE)

B CONNECTION TABLE

£ X

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

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,

M RECEIVING AND TRANSMITTING INTERFACE
*x/ZEEEAFT71—R

ADM485 1524
ADM485 or compatible

ZIEA
Receiving Side

-

I -4 =7
Encoder Side Cable
5V
1kQ

-

ADM485 154
ADM485 or compatible

D—l

JAN

220Q %

|—C

]

Ly

5V
1
1kQ |
1
1
1
1
1

%mg I
1

1

1

% 220Q

|DE

B ER B R B

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

MEERT— TG, A PE—F 2 AEMEEOHE  CRIBO L, FALTI LS,

Contact GROUP SIX

1kQ %

o

email: info@grp6.com

SR

DE

L SDAT: > U7IF—%&

Serial Data

Q: ) IR b
Request

800-433-3434 wmugaus. 50
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info@g@& com Call: 86

Smart 4bs

Full-absolute encoder to output data of 23bit/Single Turn, and 16bit/Multi Turn.
23bit/1 H#&s. 16bit/ ZEED 77TV J1— I -4

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 AT Y 70T — 2585 /A (NRZ)
U_/—k 7 b ) ® Fail-Check Operation
L Injelﬁctlorj Machines B O 2 ke
U LEIRRIZ ® Even during power outage, Multi-Turn data are backed up by external battery and
built-in capacitor
TS5700N420 ?fﬁf‘%ﬂh‘h‘/\“v TOBIONET YT YT BT -2 %Ny Ty T L

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

Dimension mm ~fi%& mm

Terminal NO.1
HFNO.IN
(Gold-plate contact) Encoder mounting surface
(£AyFa>2Th) i B3 S PAE SR icT]

=T = | @

n
39Max

I
' 10} 8+g.nog

5 (RUEN)EBIZRRL)
Ll
= - Recommended
Hexagon socket - ~ Dimensions on shaft
set screw _—
P - . HIZE— 28

}&1%_1/3—51 REB L Clamp details Shaft details

M3AEARFERIE —_— —_—

Pk BhEF A
Unless otherwise specified tolerance is = 0.5mm HEEHNAZE £0.5mm

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

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

(% & ) TS5700N420

(ais) 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 amyasContact GROUP SIX email: info@grp6.com 800-433-3434



B SPECIFICATIONS
A

Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

BRI

Electrical Spec.

Mechanical Spec.

ez tnjan ]

5 5 Starting Torque 9.8x10-3N-m Max
g Absolute Signal 23bit/turn and 16bit multiturns Total 39bit = ) k V% 7 (100gf-cm)
§ ﬁf 77V Uai—MES | 23bit (1 E#) 16bit (HHEE) 45 39bit Moment of Inertia 6.5x10-6kg-om? T
c FE 18 i B % ' 9 e
Output Phase . . Maximum Rotating Speed 6,000min-1/Mechanical Spec.
" e s |  PureBinaryCode M23EI-F B % B B % E| Goopm| mimis M
Supply Voltage DC+5V£5% _ Radia ey 0.05mm TIR Max
5 g g E Mounting Tolerances . Axial End Play 0.1mm Max

(Typ) Normal Operation ADBMOFEME XL gjgfﬂr?clﬁatnon -
Consumption Current 105mA BER sE 0.1° Max
H & 5 P (Typ) Battery Operation Operating Temp. Range 10 ~ +85°C

100pA /3y 7 U BhERF B O£ E E # B
£ Storage Temp. Range - o
2 5% | Line Driver ADMA485 or compatible/20mA ®R # B E #& 20 ~ +90°C
a | 4T AN ADM 485 1% 20mA Protective Construction Not Enclosed
3 & g ® m & BIE
Maximum Rotating Speed 6,000min -1 Max Vibration 98m/s? (10G) (5-2,000Hz) for 2hours
B X B & ®E E (6,000rpm) = By | 98m/s? (10G) (5-2,000Hz) & 2 BHE

35ps ~ 63ps Shock 1,960m/s? (200G) 11msec, 3times
(Note) Including time for a request. & % |1,960m/s? (200G) 11msec, &} 3 [E

Serial Data Transfer Cycle Time depends on the ID Codes. Mass Without Cable
U7 ol ok B | O S signansmission | g g | OOBaMax _Suagnuy

‘DICLURERR B, ® 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| A—Z/\2FNRZAMH)

B CONNECTION TABLE

7 X

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

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

Brown % VB Battery (Noticel) /Xy 5 1IJ 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,

B RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEAFT71—R

ADM485 1524
ADM485 or compatible

ZIEA
Receiving Side

-

I a-—-44 =7
Encoder Side Cable
5V
1kQ

-

ADM485 154
ADM485 or compatible

D—l

JAN

220Q %

|—C

]

Ly

5V
1
1kQ |
1
1
1
1
1

%mg I
1

1

1

% 220Q

|DE

% Use transmission cable after verifying effects of impedance characteristics, etc.
MEET— TG, A PE—F 2 AEMEEOHE E CHREBO L, FALTI LS,

Contact GROUP SIX

B ER B R B

1kQ %

o

email: info@grp6.com

SR

DE

L SDAT: > U7IF—%&

Serial Data

Q: )7 I X b
Request
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Purchase Source: GROUP SIX (USA
info@g@&com Call: 800-48

Smart 4bs

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

APPL'CA‘"ON FEATURES ® Full Abs9|ute SignaI:Ogtput
H% iR TLT TV a— MEFHH
A ®17bit/Turn,16bit Turns (At 3,000rpm Max)
¢ Large Wattage Motors 17bit/1 [aliz, % [6l#z 16bit (3,000rpm Max)
RERE—H ® Bi-direction Serial Communication Type(NRZ)
¢ Robots A Y 7T — 2585 /A (NRZ)
Ry b ®Faijl-Check Operation
® Press Machines (Capable of mounting vibration resistant, metal siit) B O ikkhe

7L A (HRE S MERTT) ® Even during power outage, Multi-Turn data are backed up by external battery and
® Injection Machines built-in capacitor

TR FETBIFT &AM/ 7V B KW T v 7V T BT — 2 459 2 7 v 7L

TS5667N253 9.

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

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

Dimension mm ~fi% mm

72
D

51 2-96.3ER
2 8 N
| it ¥
| Y
. i
o ;
o3| 1] 3
PR i ©
| BT
: oL N
AT
, 0.35
‘ 114
* L=500Min. " T
ol 8 an Encoder mounting surface
b ggl 8 I a-—SRAE
»| H® s
e oo ®
S
_ 2 ZL LY
ER 1.5
IR EEE
< a
7T 7777
4.5
2-M5
. Hexagon socket . .
Shaft Details set screws (attached) Recommended Dimensions on Shaft
WATE SARMELESRY T— SEHERTA
25 18
Unless otherwise specified tolerance is +0.5mm BENAZE £0.5mm

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

© For special cases, please consult us.
O $5RIML#R I3 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 amyasContact GROUP SIX email: info@grp6.com 800-433-3434



B SPECIFICATIONS

4

Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

Electrical Spec.

BRI

Mechanical Spec.

ez jan ]

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 a—MES | 17bit (1 E%) 16bit ($E) &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 7 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 ADBMOFEME XL gjgfﬂr?clﬁatnon
Consumption Current 70mA EERF sE 0.1° Max
H & 5 P (Typ) Battery Operation Operating Temp. Range 10 ~ +85°C
100pA /Ny T ) Eh{ERF B O£ E E # B
£ Storage Temp. Range
S w0 ! -20 ~ +90°C
L"og 73 | Line Driver ADM485 or compatible / 20mA ®R F R E #&
A gg 4 KF 14N ADM 485 #8 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
®E X B & ® E (3,000rpm) Shock 1,960m/s? (200G) 11msec, 3times/direction
& 2 | 1,960m/s?2 (200G) 11msec, &A[E 3 H
35ps ~ 63ps Mass 1.2kg Max Withou} Cable
(Note) Including time for a request. ] B T—IraEsw)
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]
) - UIIZXMEEEEED . IDICKY
REEE D, 2.5Mbit/sec. BHREIHR,
Data Code Base Band NRZ (Bi-direction)
¥ — &% 13 — K | A—Z/\2KNRZEHH)

B CONNECTION TABLE
£ X

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

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

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

Blue 5 SD ) _
Bluo/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,

B RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEAFT71—R

T a—414 X Ar—JI ZEMA
Encoder Side Cable Receiving Side
ADM485 4324 v v ADM485 164
ADM485 or compatible 1KQ ADM485 or compatible

D—l

JAN

220Q % |—C

]

Ly

|DE

%WQ

% 220Q

B ER B R

o

1
1
ke
1
1
1
1
1
1
1
1
1

1kQ %

% Use transmission cable after verifying effects of impedance characteristics, etc.
MEERT— TG, A PE—F 2 AEMEEOHE  CRIBO L, FALTI LS,
email: info@grp6.com

Contact GROUP SIX

L SDAT: > U7IF—%&

Serial Data

SRQ: )7 IX b

Request
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Purchase Source: GROUP SIX (USA)
info@g@& com Call: 800

Smart 4bs

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

APPL'CA‘"ON FEATURES ® Full Abs9|ute SignaI:OIl:J'tput
H% iR TLT TV a— MEFHH
A ®17bit/Turn,16bit Turns (At 1,500rpm Max)
¢ Large Wattage Motors 17bit/1 [, £ [al#z 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 siit) B O ikkhe o
7_1/ Z (ﬁﬂiﬂﬁﬁbjﬁ%i@x Uy MEHKET) ® Even during power outage, Multi-Turn data are backed up by external battery
¢ Injection Machines EBRIET AT/ Sy 7 U T BMET — 2 2/5y 27 5 T LT,
It ® Dedicated serial signal receiver IC, AU5561N1 (Sold separately) is available.
D = I, 552, f= e - .
TS5667N650 B ) 7UE5%2{E IC AUS561IN1 (B7%) #WDHizZ CTH 0 £9,
1 SA135
[
3 Dimension mm ~fi& mm
8 59
(a2 13 30
< 1 1. 2-9635R 59
~ I
[ Hexagon socket screw ~
) El RARFERI b ol o
| M4 X 20 @ g
8|S il
HIRE (-
2 . ‘ oo
=2 4 Q8
o - K
> ] AN
- 'ET 0.35 fﬂyi
= L=500Min.
: n
=
= I a—-ZWft@E
52Min.
Bl
<
Recommended
Shaft Details Dimensions on shaft
BhEF R HRE— 28
Unless otherwise specified tolerance is +0.5mm BENAZE £0.5mm

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

© For special cases, please consult us.
O $5RIML#R I3 THERC 280,

(% & ) TS5667N650

Cwex) SA 135— 17/33 bit- L P S-5 V
A

Smart SEEE Vc::ltage
Absolute Single t H 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

55 amyasContact GROUP SIX email: info@grp6.com 800-433-3434



B SPECIFICATIONS

4

Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

Electrical Spec.

BRI

Mechanical Spec.

ez jan ]

Starting Torque

98x10-3N-m

c
S %
g @ Absolute Signal 17bit/turn and 16bit multiturns Total 33bit = ) k V% 7 (1,000gf- cm) Max
§ C | 77V a—MES | 17bit (1 E%) 16bit ($E) &5t 33bit Moment of Inertia 1.21x10-%kg-m? T
a ® 18 1 B = : 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 EERF sE 0.1° Max
H & 5 P (Typ) Battery Operation Operating Temp. Range 10 ~ +85°C
100pA /Ny T ) Eh{ERF B O£ E E # B
£ Storage Temp. Range
5 & . X s -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
s~ ®®  om & 3
Vibration 49m/s? (5G) (5-2,000Hz) for 2hours/axis
Maximum Rotating Speed 1,500 min-! Max = B | 49m/s? (5G) (5-200Hz) & 2 BER
®E X B & ® E (1,500rpm) Shock 1,960m/s? (200G) 11msec, 3times/direction
it 2 | 294m/s? (30G) 11msec, &A1 3 [
35ps ~ 63ps Mass 1.5kg Max Withou} Cable
(Note) Including time for a request. " B T—TrEEsn)
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
R&R%& 5. 2.5Mbit/sec. FALHFEHIN,
Data Code Base Band NRZ (Bi-direction)
¥ — &% 3 — K | A—Z/\2KNRZEHH)

B CONNECTION TABLE

£ X

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

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

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

Blue 5 SD ) _
Bluo/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,

B RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEAFT71—R

T -4
Encoder Side

¥ r—J
Cable

ZIEA
Receiving Side

-

—
-t

ADM485 1524
ADM485 or compatible

5V
1kQ

-

v ADM485 184

ADM485 or compatible

D—l

JAN

220Q % |—C

]

Ly

|DE

%WQ

% 220Q

B ER B R

o

1
1
ke
1
1
1
1
1
1
1
1
1

1kQ %

% Use transmission cable after verifying effects of impedance characteristics, etc.
MEERT— TG, A PE—F 2 AEMEEOHE  CRIBO L, FALTI LS,
email: info@grp6.com

Contact GROUP SIX
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L SDAT: > U7IF—%&

Serial Data
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800-433-3434 gwmugaus  5¢,

ABSOLUTE

2
oc
=)
e
:
=)
=



Purchase Source: GROUP SIX (USA)

info@grpb6.com  Call: 800-433-3434
SERIAL SIGNAL RECEIVERS

Y UTIUEEZ{EAIC

— k=N

Smartceiver AU5561N1

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

IVA-ENEEREENS YY) TIES (40bit ~ 110bit, 2.5Mbit)
DI85 L ILEHE | 16bit 3 LU 32bitCPU /Y2 & %\ DSP /Y
ANDA VA —T = — AEBEE & > 72 TS5647, TS5648, TS5667,
TS5668, TS5669 HIHMD ¥V 7 ILE5%2(E IC TT,

AUS56IN1 iFEAAEE M I1E 8 > Tk D, CPU L DA
BTYT, £7-. CPUAMHETIII vy a—2F -2 a2 galt¥7-
DIZID3 (1T — 4+ 2 0fiETF—4+7 53— L) E—FDv= 2
TG AN UKERE A fif 2 T T,

SPECIFICATIONS % For details, please refer to operation manuals, 801100401E50
ik B2 AUS561NT BRIRBIBE®. (801100401E50) % BEEL 72 &L,
%’pp'yi;‘/o'tag% & 5.0V+10%
Source Current
5 = = 7 40mA Max
Perssibe Yoilage Mox:Voo  Min'Ves
Output Current/Terminal
WoH BT +24mA Max
g;rmls%ble D*lassma;&on +200mW Max
Operating Temperature o
B 1% = E -20 ~ +85°C
1S%torag%zTem;;ﬂlzlenra’(urf?g —65 ~ +150°C
OUTLINE
P4 5iA%
Dimension mm <& mm
‘ 23'210.4
‘ 20_0t0v1
80 51
ARG
81 =50 )
= <
= 2
= (<]

Index —

T
|
—

0.8%03

— 1.6

100 B = 31

EIUUUUUUUYUIJUUUUUUUU UUUUUUUE([)Ii,

0.65 0.30*"

57 amyamsContact GROUP SIX email: info@grp6.com 800-433-3434




Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434
SYSTEM CONNECTION

K — =
VAT AE o X
¢ L +sv
e16bit (32bit) CPU (£ — F&2{s#l) 26 | +3V Do F& Sy
39+ 5V D1 60
51 ]+ 5V D2 59
+5V 58
5l +5V D3 56
POWER ON RESET +5V 55
82 | | gy D5 175,
84 |+ D6 |2
85 TEST1 D7 5 DO ~ D15
86 | JEST2 D8 |92 USER DATA BUS
TEST3 49 (16bit T — KB%)
20 MH 87 | TEST4 D9 178 Bbit g
z 4 D10
e 51 % D11 45
+ 2| SYSRES Di2 45
I I 5 ABSMD Dia |44
-5 SDAT Dis |43 |
10kQ - INRQ 42
RD 69 RW D16 — 1
+5V 78 RQMODE D17 0
TS5647,TS5648 50m Max 79 | RQCo D18 g DO ~ D31
QL [FITON A‘WG24 | 81 RQCT_ D20 2L (oo T )
5 BE RQSTB 36 — FR
1 WR 70 | = TrR D21
WHT WR STRB 35
g_| Ve (UER ) €9 87 cs D22 34
BEK | aND o ] © 7218 D24 [-33
= . CPUM 32
66 D25 75—
% | eno o v8 AR [ﬁ? 651 20 D26 55—
BEIGE | vp  l—o T 38V BUS (A0 68 A2 D [28
N—2a 2 72 DMODE D29 27
LIGHT BLU 2 || DS40 24 DO ~ M39
Kes b $ F% | 8 1sra D223~ |USER DATABUS
VLT an 3 DRCONT 22 _ . .
: SD (o + ﬂ— 130 SDTS mgg 5 (vZ 27V E— RB 40bit)
TS5667N120,N420 * SN75176 6| SND M34 |23
COLOR [FUNCTION 275 GND mgg 18
| 1 B | GND 17
RED | vyee 314 GND M 16
7 50 | GND 15
g | anp 8| GND "NT (82 #piiiin
BR,ﬁ;LK @ 73 %DMODE % “L” IZ¥ 53 &, 75 gmg ~ TIMOT ?g 2ALTYI RIS
x 2| GND CPU E— K 32bit &5 4 %7, 88 | ND RQBUSY (15— EfE
BRN‘ VB 93 GND RXBUSY —— 'Exz'fﬁcp
x +—190IGND  AUS561NT
U | s
B
BENBLK| &g
58
&R
ML I : Input O : Output P : Power Supply
FUNCTION FUNCTION FUNCTION
PIN | O | NAME F%NCT'QE PIN | VO | NAME F*;NCT'C:EN PIN | VO | NAVE F*;NCT'Q';
HaaE P HaER i Ha8E ~ P
1 P Voo +5Vx10% 3 | O D22 69 I 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 ! 72 | CPUM HEES
5 | O X2 System Clock 41wy 47 3 | P Voo ‘ +5V £10% 73 | | DMODE
6 P Vss GND 40 | o D18 74 I DS40
7 P Vss GND 41| o D17 75| P Vss GND
8 O SRQ Request Signal )7 I X MES| 42 o D16 76 P Vop +5V +10%
9 | SDAT Serial Signal S 1y 7JL{EE 43 o D15 77 I INRQ
10 /0 SDTS _ 44 o D14 78 | RQMODE Control Signal
11 O | DRCONT Control Signal 45 0 D13 79 I RQCO #HEES
12 O | RQBUSY S 46 0 D12 80 | RQC1
13 | O |RXBUSY 47 | © D11 81 | | RGSTB
14 P Vob +5V = 10% 48 (0] D10 82 P Voo +5V = 10%
o] me | 0| p | ve anD B | 1 | TESTT | ) Testsgna PES
ss o J est Signa
1; 8 mgg ~ZaTAE-K 2; (F)’ \én; Lol +BV=10% g: 1 TEE‘,TZ 52 M
19| o | wmss 7 — 2177 (40bit) 53 | 0 D7 87 | - -
20 ) M34 54 0 D6 |— Data Bus (16bit) 88 P Vss GND
21 8 mss 55 8 BS F—4/NZ (16bit) | 89 | O | TIMOT |TimeOutError 44 L7 RIF—
22 32 56 4 P 90 | - -
23 | O D31 57 | P Voo Lo 4BV 10% 91 | - - -
24 | o D32 58 | 1/O D3 92 | - -
25 | P Vss GND 59 | /O D2 93 | P Vss GND
2% | P Vop ! +5V £ 10% 60 | /O D1 9 | - -
27 | O D29 ! 61 | 1O Do 95 | - - -
28 ) D28 —— Data Bus (32bit) 62 o] TNT ZHAES 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 | | Al 7 KL XSZ 9 | - -
32 | 0 D25 | 66 | A0 100 | P Vss GND
3| 0 D24 67 | | (03] Chip Select Fw FHL 7 b
34 | o D23 68 | P Vss GND

Contact GROUP SIX email: info@grp6.com 800-433-3434 zwmggaus, 58



READING FORMAT
J—K7+—<v b (TS5648 DH)

Reading Format (Encoder data map) in 16bit CPU/DSP Mode
16bit CPU (DSP) £— FF¥—4 &t L (T>3—47—4< v 7)ID0,3, DIHE

Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

Address DATA
IDNo. | ' A
/ Do D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15
A2|A1|A0 o
Transmission *(E ID 00 0 0 0 0 0 O
0|0|0
LSB Single Tum Data ¥ > 9 Mg->F—%
0|01 Control Data 3> bO—IF—% bit
20 19 18 17 16 15 14 13
Single Turn Data > P E—17—4% MSB
IDO |O|1|0 bit
12 11 10 9 8 7 6 5 4 3 2 1 0 0 0 O
011 Status Field RZ—72X7 1=V K CRC
1/10/0| 0 0O O O 0O 0 O O 0O 0 0 0 0 O O O
1joj1| o o o 0 0 O O O 0O 0 0 0 0 0 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 > 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

0o 0 0 0 1 0 0 O

bit
16 15 14 13 12 11 10 9

Multiturn Data wJLF & —>F—4% MSB

1100 bit 0O 0 0 0 0 0 0 O
8 7 6 5 4 3 2 1

1101 Alarm Data 75—LF—4% Status Field XF—%2ZX74—JLK

1(1]0 CRC Communication Error Data

DATA FORMAT

T—374—=7v b
Request Output
YIIR D

Control Field
a>r kA= 74—=ILK

CF
Data Input (Reception)

AD (BB T T T
=y | cF | sF [pFo|pF1| | DFn|cRe]
CF :Control Field 2> 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—L74—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 ] €ao | eat [ cao [car | 1

Start bit Infomation Code Encoder Alarm Communication Delimiter

Z8—hEy b 1 7+4=Y3>a-K  Ira-4 Alarm F3y4
T77—54 BET7IT—L

(3) Data Field

(3) 7—%74—JV K (DFO~DFn (Z3$i5)
| ofa[ar [ [ [da[aw[a] 1

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

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

Start bit Data (CRC Code, LSB First) Delimiter
Z4—=hEy b 7—%(CRC 3—RK.LSB 77-XH) 7Y3iva
SCHEMATIC IN 1/0 SIGNALLING (at 2.5 Mbps) I/0 (ESE£FEDREN (2.5Mbps BF)
CS
— U I
WR
" I
DATA
(Do ~ D15) 1us Max 4us
RQ
Request to Encoder
(T>a-4~DY IR ,—
DRCONT —| - - -
sb 6.4+0.2us \T‘rlanssr;\ssmn Side Waiting
Data From Encoder B V‘}’AIT
(I>3-4h507-%)
16us ~ 44us Max 10us Max
Internal Data Serial Data Reception CRC Operation 1us Max
Latching SUTINT-2%ME CRC ¥
WET - % OLD DATA NEW DATA
77 38.4us ~ 66.4us Ma
B ~ . X
& = Released after the 1st READ
__ (1 @ B ® READ THERR)
INT
50 zmyasContact GROUP SIX email: info@grp6.com 800-433-3434




B4 L —4 > X CPUE— K (16bit) DEI

Purchase Source: GROUP SIX (USA)
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TIME SEQUENCE IN CPU MODE (16bit)

(ORQ WRITE (when transmitting request)
RQ&EAA (U7 IR Mk

A0 ~2

DO ~ D15

DATA

250ns Min

100ns Min ‘50ns Min

RQ DATA

Internal Request Register

RER) 7T b

Loz4a

DRCONT

X_RQDATA

‘ 250ns Min

Received Data

Bfa7—smE X

(@RX READ (when data reception is finished)

RX 35A# (F—22EKT)

INT —|
250ns Min
os I
. 4.5ns Min
D [ —
A0 ~ A2 1 2
|

DO ~ D15

abcd, efgh, ijkl,

\

abcd

efgh
10ns ~ 50ns

50ns Min

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

TABLE OF TERMINALS/FUNCTIONS

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

Lol £ = _ - N
i EEE—&E 12 AUS561N1 I4REHBAE . TS5640 A (801100401E50) & BME< £& Ly,
TERMINAL w TERMINAL
1/0/T FUNCTION D FUNCTION
- b CODE = h
CODﬂé?% 8 % 5 PIN No. e 1/O/T' 8 % ;| 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 O (L 14bit. 13bit.
:awn;?r:s:(i)ct)t;zde when ID code is transmitted. 1 | Clock input 20MHz +/-0.05% R
s = ; . m > 20MHz +0.05Y
SDTS |IPWOIT| o\ 7 s ey s T2 b —SORAMEEDT | 1O 7877 A7) 20MHz0.05%
BT, BEISERETICO-NPEHEENZE X2 o Clock output. Inverse phase of X1. 5
ET-FZESNARET—NICE S, IDI—FERHL 78y 7 A X EBER
Bb3ERET—FICEAHED, RERMFIE HEE, Inputs serial data.
SDAT U SurnE—aAh °
To control ineractive line driver. Usually L, H is
transmitting. Open when not used. Setting Request cycle in Manual Mode.
DROONT | O | @51 > K51 /OB S . BHIE L. %M " INRQ | 1 | ==a7n%E— KB UITR M EEOANRE 77
HIZHEENT B, REABIZA 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 — QManual M=oge, C_)utp:tz1 usec L pulse. .
D15 EEIL16bit AF/S R, 7= 2 PILE— REFEAN R, | table INT 0 | ERAAENES. CORZHLICES LT —FR1EMR 62
UJIAMF -4 TREAL, BERSH To WHT %, RDETI LTS LBBEND,
DSP E— N TI&. IS+CS (LK UERR, ¥ =217 E—
Upward block of data bus. Tri-state in 32 bit mode ; See FTlE. 1psec D L/NIV R &EH A,
N.C in 16 bit mode. For output only in Manual Mode. . :
— N o 5 . = - connection Selecting L for CPU Mode H for DSP Mode.
D16~Db31 o | 3 7’%*;}3%;;?&;;; DR PIART | table CPUM | Ipu | DSP E— K#» GPU »%ERAT, 72
'ci;:ﬁ(;%%ﬁﬁ M Do V=27 BEHRE® L:CPUE—FK. H:DSP E—F
- See connection Signal to control ASIC. L to stop ASIC operation, H to
M32 ~ o lieward l3|ock of dlata bui Forﬂoutput on!y in Manual Mode. table stop I/0 operation of ASIC Transmission/Reception
M39 TSN, Y= 2T VE-FER, BHERER _ block works regardless of this CS Used to input
S ; i CS Ipu address code. 67
Inputs data mode control ; L in 32 bit mode. H in 16 -
bifmode. ASIC DHIEES. L ’C‘_ASV_ICE_{’F‘ H T ASIC & 1/0
DMODE | IPD | = _ g&_ ka3 hO—JLAH. 32bit E— KU L 73 ByfFE{EEd 5, XRMET Oy 713 CS DEMFICEIE
16bit E— K2 H # A A, BSEMET D, PRNLZXO—FNAHBEICHER,
TEST1 loy | Testterminal for simulation, Usually fixed at L. 84 ~ 87 Only on 16 bit mode (at DMODE), Request is made in
TEST2 PU ] 2 320—2 3 BF 2 MEF. BER LICERT 50 RQ | | Manual Mode with L. 78
MODE DMODE #* 16bit €— FDED A&, CDIFFELICT
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 YZaT7IVE—RUJIXANOR, LOREEZMA S
‘RXBUSY o know ASIC is receiving data. _ 13 ERDCLKDIATFY TBRAZh, BHEDY I IR b
%215 BUSY {55, ASIC "ZEFTHB_LERTE a—RKHEEEh 3,
ZHRES.
- - RQCO | Determining Request codes in Manual Mode. 79
DS40 Ipu Selecting output ~da'[a in Manual Mode. 74 RQC1 TZaTIVE—FREQUIIZAFI—RNERET S, 80
TZaT7NVE-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. N 89 P DSP E— KB, CSES EHAL T DSP OREIFA &
BALTIRIS— UZIAMEBICHL, 2UT LTfER. CPUE— REHZ L IZT 3,
WF—EPR>TIBVEH ZHT,
| 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 jpu | 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. ™ tiﬁ'dé‘, l; E-FOHICLTHS, CPUE-FTR
STRB | Ipu |DSPE—FKOE 7KLABMCHEZLEERT. 7—| 70 READ f£5 & L THiff,
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
I“lnput O :Output T:Tristate Ipu:Input&pull-up  IPD : Input & Pull-down A2 7 KL ZANHF, CPU»5DLSBRAI7 KL A% 64

Contact GROUP SIX
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Position converter (Digital converter)

Ko aarin—4 (Fq4 T F2IVEHEZR)

SEESM1T K a/A/ N -2 (HRE)

Multi-turn type Position converter (High accuracy)

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.
FHFRT TV 2—b Ly A—FHLyFEL R A T T —258E 7 (NRZ)
TRIBENBINTILE T — 2% STLILO A FIEE S RUI T 52 =9 T T,
Ny TV EFA G T AL TARERO L AR 2 W I LT T,
B SPECIFICATIONS
i
tem I H Specifications
Power supply +10°
= & DC24V *£10% 0.2A Max
Sensor Model Smart Abs or equivalent
# 2 27—k 7y  TS0667TNA20 oy i,

W

Number of axis 1 axis
Detector | #& b B # 18H

Absolute detectable stroke turns

L ES T 4,096

Accuracy

H ¥ EMEEY)

(static condition) [combined sensor]
+0.022° (FRIERF) (A€ HICLB]

Tracking speed
B {3

6,000min”" (rpm)

o B
Resolution
H 52 )i i3

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

Detectable stroke (Data increased CCW rotation)
BREANO—-7 PB29bit (CCWEIERICTT —~3Eh0)
Resolution / turn 17bit

Position output | 1 @ #5 9 # #E

ff 8 H 7 | Multi-turns countout ( 12 bit Max. in this unit whereas ) 12bit ( I a—-4HHid16bit Max TTH )
% B &EEHE the encoder output is 16 bit Max. A=y Tld12bit Max IEUET,
Data renewal cycle TYP
F— S EH A 60us

Signal output
& 5 H A

Transistor open-collector output
BIN.A—7#L 74475 DC24V  5~50mA

Operating temperature & humidity
- S

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

Mass — 0.5kg

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

o1 amyasContact GROUP SIX
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98",

3.2

Dimension mm ~fi%& mm

\\

o
MEGGERRING,

= Eg[ﬁ_lgll_ﬂ

BATTERY

170
180
190

-4 m
:I- Name plate §81R @'il
3= I
SRR
gﬂg??g&[}’}éf’; (attached)  TA4688N200E1 Applicable connector (attached)
17JE-23090-02(D8B) B a5 ()
Jbnanen | FCN-361J040-AU
N N7= or equivalent
5%32?%&*5?@ £ PACE=S S A
A% ) . Rk z
NN . applicable wire size  Max wv%{I_;i gg g?
RFATO-F  FAERYIZANG22LT 18|22
T
. N7y- ' 162 o
SEEmEe . BIS|25 ~ 77T T T 2
C7EM ! B14% 2
______ T i 2
‘} m\ S i/s ' B12]2° ’ 23
= Bgl ! B11]2° 17bit/rev 24
[ et E— — CI 2 | 1avivrev
' B8 |21 2
Re;goqunded Cable ! 872" %
#Rs—JT I : B6 |2 2
Twisted totally shield 3P (6wires) ! [B5 |2 Qutput 10
VA AT ——FES—ILE 3P (6:5) ! Az0ie] 2 S
Size : AWG20 | AR Za 1 ll-toms data
H4 X AWG20 (0.5mm?) i AT7] 21 2" g,[ﬁﬁﬁ_g
Cable Length : 20m or less(Including Detector Cable) : ATelZ0 1 L2 bt
=7 IVR20mUT REBERH BT —TIVEETD) i Atz i R
Be sure to use cable with AWG18 or more when , NEE 4,096/rev, 16 turns detect
cable length is 20-30m. : A2tz Lt
=T LB 20-30mE s BB A LI A X ' ATl pmar-s|  QERCROTEROT
AWG18(0.75mm?) BLE D4 — I IVEBRT 52, e G|z [ T
Control source TB1 o % %Z/E\(K - N
HIHER _,__l 1} 24V b | [AG]rAck
XX = + 1K A5 |RDY 2
(oc2av) - & ] - (AT - 2
ESD N Ry vy [ :
SE % 1K B4 AN Z
M3 terminal Block * 3 %% ]j__l 2:
Screw terminal OC! ——1DBc |
M3 F4 L+ BT | :24V 2;
=] 1 A2 [com ‘DCZ4V‘ %9
o Vv —{A1JCOM 3—., 50
= F.G Power supply for I/F 2!
(25—T1(2BR 5
Contacting frame 5;
ERET 0
+24V
+24V

\

Contact GROUP SIX
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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.

o3 amyasContact GROUP SIX

email: info@grp6.com

1. BRIA > DERFE

BEROPDIA VTSIV T4 VEBTRTIZLT, [6—
DY =N EFr—FLTEETELIICLTLLEEN, ¥'F
VEIAVERLSTEBLEDIZDIA VDT - T TR
RL7ZDTBEBHRICERSL ATV E—F /A4 R2HL K3
DOTHEBLAETNE LD FHA,
1O0ERE,bTya—FLTya—2LLIIHETS
BIREICERZHBT 554, B2 5 2hThilorio
BT A v eHWTEE MG T2 082 D 3, #HH
NOBTHELRBHL I VI —FICBEAHET 2 &,
BTHEEHNO OVISAD, V=XV A2k 2y a—
A OV EEID OV BB ENETH720. FREED KA
LD ET,

K- 1. X— 2 3#)

Encoder Output

I a-40Eh
Electric
D D device D @
Power
Supply & 8 S e
T BT | %8 Toaly
0V Bus

Fig2. No Recommendable Sample
X—2 FEufl

2TV RIA2ITEBRLETRCTBIL

IV EIA VIR Y- FOBBFERERL L HIEZO
B Lo NS, TV FIA Y OHEFHEHEZRe 5 &
HHESOL L~

Vi Vo= (Io+ L) Re (V)
Likb,
ZOVLHBL Y =D ALy ¥ ak—L FLNL VAL
TE&E 6K,
F72o VLA VEHISHEMIZESET /4 Zic LT & %
DT, RelFTEZ LN LATFEES KW,
EHERDOEE, ®@F4 VERTIZLETTVETA Y
LRz, A—r—7LHIZES 12075V F54 V%
BIBILEMEERD ET,

800-433-3434
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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.

Contact GROUP SIX

email: info@grp6.com

3. CASE GROUND & CIRCUIT GROUND
DI

7 A4 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 %% 3 % & Ly,
7272 L., f5ikiEREA R <. Case Ground & Circuit Ground
ERENGT 3 LOERENBEN I BER. ZOE»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 RDES
IVaA-FOB/FEIA VI, A ZTHBFELHNEK TR
BTV = R EN7ARRS T, BEAMHG L 2T ik
DEHA,

F7, VoL FIRKHIZT — 2 L CRE L BRITR 725
L% 5 &,

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

5. L2 A—SZDHEIMEBREICZ/INA 7K
PD3EE
Tyva—- 2O NHESHIZK— 3D XS &2/ 54 2 IEN
T3HA. YA ZAMXRT V=L FBTERETE /4 &
BIRIINEL 5D £ 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,

800-433-3434 gwmugas. 6.,
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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—ILRy—TIL
r 7

\
!
i

Wt

"
L

Fig.da [E-—4

IN CASE OF LINE DRIVER

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

"/ s Transmission distance 1km Max

Twisted Pair Shield Cable.
YA XMRT =L R —=T I

Fig.5 B—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.

YA XIT =V Ry—=TI
Power Supply

[ BE 7\
A ‘A B W GND -

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

1 GND L:Load
Encoder ‘ ‘ L&fr

[ A2sC3733
B:2SA1460

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

o5 amyasContact GROUP SIX
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TTL DH4

R TREEEE 3% 2m LIRS H R & 2D, HAOBRIC K
TTLIZC 777 o 10 5D £,

F—7aL 752054
F50m (12V 77w 7)) 2L o ZEF 20mA HMEETTHE
MRt R kD £,

ZERRIREEZEDORE, M—4D0&S5 &Kt 177
TOREM. AR LD/ 4 TBRFEITRE T,

A RITA4ANDGFE
ZRARERAEEL 1km & Sbh T34, FEHEHREICENT
BEAEm A TFAHZRERD 5,

ZEMOKE. M—50L51274 Ly —N"T2ELET,
BB T RE A fth, 2B TRET SO T, Mif /4 TP
REFT¥,
EIREHZROBA, EXTr— T LEHEAEDAL Y =&V 2
FMEEFoTnwEToT, Trya—gflloA - HIERRE
PEARIELAIN & 7 2 A& FANICHER L T L TS 2 &

W,

AL TURA2IVDIBE

ZRAVREREBEIE T 4 Y F oA N K DR & 328, EE
EESTHILENTEZDOT, REmBEEZ THERE &
nET,

F—=7rav s 2 X0 EEIESTTRETH 7 4 XL R
3

ZERIEF - av s ZEEE T T TORENR
HTY,

E%r — T, 4 v =2 v 2BUS 0B L Tk
by LT Exn,

It

2D

=0

800-433-3434
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HOW TO USE ENCODER CONTROL SIGNALS T > O — FZHIfE{E 5 DfELE

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

&
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 BAN
FTBZ LIk, TYa— 2O
ZCCW 2 CWAYIDIRL 2 Z LAnaE
EhDET, A mEYIDHRL S 0E
MEVWIHX, T3 27 2EI2T4L47KQ %
TLT+ 5V (BIF) ~NEHT 52, 0V
NEHHEGE LT &0,

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

F— AN, T2 9 FETHIL0
psBEELED ETOT, ZOEEERE
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.

F2F7ZIEBCD 2= Fh oYy a—glZBWTIE,
REEEPS5DT— FRWWIZT, £y PEITOEHRZ
E— FIZ$ 10ns ~ A% 10ns DEWHRELC 9,

IO, W H¥EF — 2 LB L CHHT 3854121
ZAL I COFAARIATTE 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.

Contact GROUP SIX
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ORI % 5 2 20 TL Z X0,
(F4 A2 EHETEZERDHD E£T.)
QBEWELAFUEL BV 52T A0,
(E# & B 205 £,)
REHHA YD N TVE T,

(IC FOIEH S EM & iF £3.)
OIEXBORPT. BRI IEERECE T,
(E¥afE5EREHTEY.)

@B A 15D I 4 ISP THEBL B X,
@A 7 4 ZD L IR ENEAIZERIEE L 72 X0,

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

@B DR NRD I 3= % S NTL 220,
(CABEERT 4 2271 EEEEBSH A2 T £
T)

OFFPAEEAFTEL EOMTEZEICA 20T 2 &0,
800-433-34 34 gmyas. ¢,
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MOUNTING WAY

SRR

COUPLING AND MOUNTING

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

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

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

| NP.
-

J

ﬁ \ Attaching plate

EISRPIIN

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

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

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

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

o7 amyasContact GROUP SIX
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hyFTVTERYTaT
ITya-RE3—RzK—-60nkS5ic, PRty a—4
OYNEMZCEEL £,

2O &3 BEMTHIZE N TIE, T A L2-RET
IVaA—FOr —A &R LT, M6 & DR E %R EH#
B2 enTE, WBIPET LSRN EZHQ T THX
AT, TVA-REFEETHILENTEET, £/, K-
TOXIICTYya—LOREDOARL EFH L T 54
Be b ET,

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

-7 siENR CEFAL LI - 4ORTHE

IyaA—HDA va—ifLBHBOWTCHAAZE R, 4
fRAEIZE D, H6 ~H8IZ T3 Z &ngE Luy,

oy 7V Y ERMNT B E &, EClRAENA A0 &
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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 hhyTVT

Driving motor
BEHE—%

Encoder
Ira-4%

I50Y
Fig.8 Rigid Coupling
H—-8UTy bhyTULT (BUVWE)

Mounting plate

/ﬁ BAHR

Hollow Encoder Shaft
LI -8 4T b

Motor
E—%
¥
Motor Shaft
E— 28
Encoder ltself Bearing
TA-IRE gLy

Fig.10 Sample of mounting method
K—10 v > FHEO—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.

Contact GROUP SIX
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Fig.9 Encoder case mounted on a flexible plate
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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.

¢o amyasContact GROUP SIX
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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)

JyY)a—MLlLizzva—4,
JUTIVEE 1O IRIZEZL DT - 255 %,
R 25 & H TR 5 A

FREBEDEBE LTV

1. REBEOER

S OMEIL, R1IZEBEBHOBRAICKT 5%
HOOE1ES). K22k KOBAICKHT B HHE (G
270%) OMERIZL S,

against entry of water as shown in Table 2.

Table 1 Types of Protective Structure against Entry of Solids
*£1 BEFEYORAICHT 2 REBEORER

First Coding Protection Degree

£ 18 5 * # O & E
3 (Semi totally-enclosed type) Ends of solids 2.5mm or over in diameter do not enter inside.
3 (ELEW) EE25mmELEDA E & OERNOEHPRHICBAL LV,
4 (Totally-enclosed type) Ends of solids 1.0mm or over in diameter do not enter inside.
4 (2B BEF1.0mmE EDXZE S DEFYDOEFEFATICEAL KL,
5 (Dustproof type) Dust that impairs the designed operation or safety of the rotary encoder do not enter inside.
5 (BHEEF) O—4UI -5 ORENEERVREMZHEET 2EDMEISNBICRAL BV,
6 (Dusttight type) Dust particles do not enter inside.
6 (THER) BEHFBALEL,

Table 2 Types of Protective Stucture against Entry of Water
k2 KORAICKHT I REBEDER

Second Coding

Protection Degree

£ 2 &8 5 ®R #E O E E
0 (Open type) Not protected against entry of water.
0 (BB KDBAIKL T, FHIEESI O TOEL,
2 (Drip-proof 2 type) Subject to no harmful effects by waterdrops falling at angles 15° or less from vertical.
2 (B 2 ) REH S 15° LADHREDLSET T IKEICL > THELAREEZ TR,
3 (Rain-proof type) Subject to no harmful effects by waterdrops falling at angles 60° or less from vertical.
3 (BhEEHs) MEHS 60° LMADHRASETTHKBEICE > THELHEEZIT R,
4 (Spray-proof type) Subject to no harmful effects by water spray from any direction.
4 (BiE o) EDES>BFADPSDKDREDICK>THEELHELTZ T L,
5 (Jet-proof type) Subject to no harmful effects by water jets from any direction.
5 (BEMEFERZ) EDESFREMLSDKOEHERICE >TERELHEER TR,
6 (Water-proof type) Impervious to water in strong jets from any direction. (Note 1)
6 (MKiz) EDELS BHEREDLDEOKDOEEERICE > TEHKPRALEL, (E1)
7 (Immersion-proof type) No water entering when immersed under water at specified pressure for specified time.
7 (BrEHS) BEDES - BETKPISEL THRPRAL LY,

Note (1) "Water-proof" means a structure that does not allow the entry of
water against strong water jets from any directions, but it does

BALBWVEETH 30, KhERICTHA 2BETIE &L,

not mean a structure that allows use under water.

2. Designations of Protective Structure

2. REBEDHVS

E (1) WAFE. EQOLS RFEA,SDBOKODEREERICE > TEHKD

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

In case either the first code or the second code is not
specified, it must be represented by X.

Example 1 IP 40

0—4% ) 1Y a— 2 OREMEDFUTTIE, IRiERE DI
FRCH 5 2 L amd ity (IP) , 81 as KOS 26l

FONEE T 5,

F B LIRLE B2 TVT = REL a0 gGa.

ZOiEEE X &5 5,
%11 1P 40 40

I Characteristic letters #l2 IP65 b% 255 (FAKE)
IP40  2nd characteristic numeral %13 IP4X #1585 (2FAF)
L
#l4 1P X5

Example 2 [P 65
Example 3 IP 4X

Example 4 IP X5
Contact GROUP SIX

st characteristic numeral
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OPTIONS #7'> 3>

Allowable displacement for attaching.

COUPL'NG Hy 7° J] ~/7“ Parallel displacement : 0.1mm.

Angle displacement : 0.5deg.

Bt RENL
FEITEALE 0.1mm
AEZHE 0.5deg

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

30Max

Dimension mm ~fi%& mm

Model A B

MU939N2 | ¢ 6.345%0915| ¢ g+0015
0

0

¢16
A

MU939N3 | ¢ 6.345%0915| ¢ 1Q+0018
0 0

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

\
B
16
$20Max

4-M3X5
ANARTIEHLL

Dimension mm ~Fi% mm

Model A B > .
MU1568N1 . 5400 5
® 12+o.o1227 523 g 3 2—M4 X0.7
00 || 2-M4xo7 ‘ ABRFEDRC
MUT568N2 | g ooz " S ﬁh
+0.007 ¢ = /// \ ~ 55 ©
X ey Nk
MUTSBING | g | =1\ E \g gi%
0
Twisted torque 3.3N'm
B UN IV (34kgf-cm) 27.5
Diaphragm Couplin -
ﬁ'f‘?’??%ﬁvj‘)gﬁg / 42+ Dimension mm <Fi& mm
Model A B 10,222 .10
8 8
MU714 ¢ 10*°92 | ¢ 10+0 H} ﬁ
[1] 0 _ -
10+002 6 +0.02 S —_—
MU714N4 ¢ , ¢ \ 3 § <7 gl [ iR mi §
Twisted torque 1.75 N-m/deg R y
B Ch I  (16kgf-cm)
4-M4x10,4 - M3 X10

4-M4x10
ANANRfF DL
(RAaFyhT)

RARFLEDRL
(RNEFUMT)

Dimension mm ~fi%& mm

Model A B
19105
MU1 396N1 ¢ 6+0.01 ¢ 6+0.01 7'(%7{1?]‘]}_&)#3 U
° 0 g i 4-M3X5 |+ |
MU1 396N2 ¢ 6+0.01 ¢ 8+0.01 | ‘ | | T
0 0 . j ©
| B (s}
MU1396N3 ¢ 6+00" b 4+00 <[ <|: '[ ][ I_ 1] m‘ ©
0 0 I 1
Twisted torque 3.92 X 10~ " N-m/deg —| || | |
BLORILY  (4kgf-cm) ' 2.5%s MQ
71 amgasContact GROUP SIX email: info@grp6.com 800-433-3434
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Model

¢ A

¢ B

MU1527N-

¢ 6* 0.012

0

¢ 6+ 0.012

0

MU1527N1

¢ 6* 0.012
0

¢ 8+ 0.015
[

MU1527N2

¢ 6+ 0.012
0

¢

10 +0.015
0

Dimension mm ~Fi% mm

¢B

20

Plastic Coupling
BE21THhyTVT

Model ¢di

¢d2

¢D| L

B |#lxY

MU1451N1

10

221 25.6

3.6

7.1 (M4 X 6

MU1451N2

8

19| 23.6

3.5

6.8 (M4 X 6

MU1451N3

15]21.6

2.8

5.2 M3 X 4

MU1451N4

14120.8

2.7

5.2 M3 X 4

MU1451N5

14120.8

2.7

5.2 M3 X 4

MU1451N6

13| 21

2.7

5.2 M3 X 4

Al |

MU1451N7

o OO O

13| 21

2.7

5.2 M3 X 4

>

>

¢di

-

¢d2

€

€

@D

m

loe)

MOUNTING PLATE

B{+7 5> (For OIS38Series)

P/N 603202777N40

¢$20.2%01

0.05[Al

!
2 :

42

[a\)

™

A

33402

0.0

i

P/N 603202778N40

3-¢3.5.

$28ME LE S

EESV) 6.5, RE3.5

46
0
(oot
3—-¢3.5 [t}
3 un[ézcu?e.s v i o
5 - |p28 N -
® BN o
0 +0.021
@e/ﬂs.sﬁ [LTo.01[A 920 g
> 4 = ~, 33 S
] | N BN (W75 VM) [
P/N 603202845N40
EEEOR
2 2 5.3, |12
12 73]
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CONVERSION TABLE
Binary Bit  Counts (degree) (min) (sec)
2EH HUMH ° (&) " () " ()
Evy b
7 128 2.8125 168.75 10125.00
8 256 1.40625 84.375 5062.50
9 512 0.703125 421875 2531.25
10 1,024 0.3515625 21.09375 1265.63
11 2,048 0.17578125 10.546875 632.81
12 4,096 0.087890625 5.2734375 316.41
13 8,192 0.043945313 2.63671875 158.20
14 16,384 0.021972656 1.318359375 79.10
15 32,768 0.010986328 0.659179688 39.55
16 65,536 0.005493164 0.329589844 19.78
17 131,072 0.002746582 0.164794922 9.89
18 262,144 0.001373291 0.082397461 4.94
19 524,288 0.000686646 0.041198730 2.47
20 1,048,576 0.000343323 0.020599365 1.24
21 2,097,152 0.000171661 0.010299683 0.62
22 4,194,304 0.000085831 0.005149841 0.31
23 8,388,608 0.000042915 0.002574921 0.15
24 16,777,216  0.000021458 0.001287460 0.08
25 33,554,432 0.000010729 0.000643730 0.04
26 67,108,864 0.000005364 0.000321865 0.019
27 134,217,728 0.000002682 0.000160933 0.010
28 268,435,456 0.000001341 0.000080466 0.005
29 536,870,912 0.000000671 0.000040233 0.002
30 1,073,741,824 0.000000335 0.000020117 0.001
ANGLE CONVERSION TABLE
A ERER
radlan
1272 =57.295780° = 3,437.7468' = 206 264.806”
radian
1°=.0174533 2 7. —17.45335')5/‘1 >
radian m | ra
1/ = .000290888 5> 7> = .290888 IS T
radian m ad
17=.00000484814 5> 7 > =.00484814 IS 7>
BEBSE WA—40REOHR)
afmE (RA) X (BEERA./m 2 RAHAACHEYET )Rk
10,000 % (2.8 &) 35m
1,000 % (0.28 &) 350m
100 # (0.028 &) 3.5km
10# 35km (ER—NEF) (BREH—1FF)
2® 180km (RE«—fRMH)
1% 350km (RIF+—RER)
0.6 ¥ 550km (RFE—J/\F)
0.5% 650km (BREH—/\F)
01%® 3,500km (H#«—~NbFL N/ A)
0.01 ® 35,000km (EFILBTE £ TOIER)
afE
1.7m
X PEEE

73 amyasContact GROUP SIX

email: info@grp6.com

800-433-3434



Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

MEMO

Contact GROUP SIX email: info@grp6.com 800-433-34 34 zwggaus, 7.



Purchase Source: GROUP SIX (USA)
info@grpb6.com  Call: 800-433-3434

Zamagaug, % BE )|| ¥ 8 ¥ X & 4

ZE)IIFRERTHR =

TAMAGAWA TRADING CO.,LTD.
& 4 T395-0063 REFEEREATTIFAT1-3-1
WRAXEEARS Rt : 88 - RIFR - WEE - #2)IRLR)
CHEREEM T144-0054 RRERAHEXHHES-19-9
- LBIREEF  T338-0001 HERIVVEMHRRK EEE3-8-8 NEEILSF
NEFEEFR 71910011 RERHFLHFHEFAE2-15-1 ©bFVJ1)—EI2F
- MEIIEHER  T252-0804 #E)IIRBIRMAIRAS-15-5 2F
EEAAEREAR Rt MR - HER - FAR - BERLUE
- BHEBEEM  T486-0916 RHEEBHH/\NKATS-10
CHREBEERT T444-0834 BHRMIBTHEERET210 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
- ERE B RREEMN) T144-0054 RFEAEXHHEHE3-19-9 TEL(03)3731-2131  FAX(03)3738-3134
- EHERBCLRERERAN) T338-0001 HERSW-EMhRX E7E43-8-8 /\MBEILBF  TEL(048)851-4560 FAX(048)851-4580
(spEBE PR T444-0834 FHEEBHHETRTT210 71/ M RENT173035% TEL(0564)71-2550  FAX(0564)71-2551
- PREFITEEB(RREER) T144-0054 RREAAEXHHEHE3-19-9 TEL(03)3731-2131  FAX(03)3738-3134
(BHBEER) T486-0916 SHMEERHM/\KET5-10 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

TEL(0568)35-3533  FAX(0568)35-3534

- SOEE R (RREEM) T144-0054 RREAHXHHHE3-19-9 TEL(03)3731-2131  FAX(03)3738-3134
(KBRE PR T532-0011 ABRMIE!XFERE5-6-24 KBREFEEEIL4015 TEL(06)6307-5570  FAX(06)6307-3670
- FSERE T395-0063 REFIRAREMTFIEE1-3-1 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

BEESHVEDE
T395-0063 K2 ARAMPHZET1-3-1

Y E Nl B & & X & #

A4t - 1 BHERT T395-8515 RHFRRMMAKIST9

% 2 B ¥ T 73958520 RHFEMATERE1020

B 3 F ¥ FT T399-3303 REFETHIBEBMIIETTAE3174-22

N F B % B T039-2245 BEHRENFHALA 42— TEMH1-3-47
NFEEFMEREITH T030-0811 HHRE=FESESBEAFEMMFHARPIL-1
NFEEMERF2TE  T039-0811 H7RE=FESAIHAT A FARMMFAATPILS-23
NFEEMRIRIH T033-0134 EHRE=RAAR2-100-1

W OR B AT T144-0054 EREHBAMRXHEE-19-9

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

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

ﬁ?ﬁ(\—%?é -N :E‘

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

B DIREE

RO ML —F e LE T, 222 L, BHERD
HBOS 7B RICKBME DI T2 bR E 9 Ak, B
D7D OXSIFRFEHIRIRER Th T, Wrhidag s ¢ -
Tz L g, b, BT PR & 7 Pt
[k (MTBF) 13458 TROWEDOTH D 325 Tl & h 5l
HIIFE(0)TRD D FHAOTHH RO AR ETERS
MBI E 7T ORI A ZIE ST, gl -0 L
DORERELDY 2T £ 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.
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HISTORY OF ENCODER DEV

ZEIIfsEDOI

19704 1975% 19805 1985

(S45%) (S50%F) (S55%F) (S60%F)
19715 (S46%F) 19774 (S52%F) 19834 (S58%F) 19874 (S62%F)
EEMARA-DEHEE || BEADIUXA A || XARTIFE2—2 AR > 7 UX 21
Noncontact (LED) MechanicaI_MuIti-Turn Reinforced _Incremental
15205 Series Standar Inoremental(LED) || G R0 JRes X8R 2501 500C/T

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

(for steel)

Technological Development

19725 (sa74)
77 K1 a-4

Brush Type Encoder
TS449 Series

IINREAERET TV U — 19885 (S63%)
I (LED) E—4HEAC 7Y
Small Reinforced Abso- A 2)b
19735 (s48%) lute(LED) Incremental for Motor Con-
B MREE 7T~ | TS1660 Series tro
8bit~12bit TS5146 5,000C/T

High Resolution Absolute
TS1302-1193B
19bit

19795 (S54%)

19895 (H14%)
ENEEEA U X

I
High Resolution Incremen-
tal
Ay 4T GELRIN=Y1L S N N 5 TS5410 Series
<IVFA—=2 T T a—p I O—-4 90k~480k C/T.
o &3_6659 Multi-Turn - Absolute Encoder
FB S 400 B 307
@ 169
;(\ g 300 R 123 07 g
% = 200 137 Bi e g,
3 B109 3403 5.
IR O
=8 & 100 =83
o S |{°}_1—Jb||m| I
Ha g e, || b,
g 5 19895 (H1%)
5 10 HRAIL>a—4
o ABDRIFE— Magnetic Encoder
‘g 9 Mechanical TS5270 Series
2 A5 grzoxier] uETUM 1,024 C/T
BE 1.1kg tioit

(BY) &% =

Price (¥10,000)

I 541 © ¢ 7T0XL66
HE 8 14009

FEY=INFI=0
Memory Multi-Turn
11bit

S5 © ¢ 35XL38
BE 1109

XY= INFI->
17bit Memory Mutti-Tum
= |

— .
T2
Abs - Inc

17bit) (517 © 4 35X L18

BE 1309

19804 19854 19904 1995

20004 20054 2010&

3 Zamyaug





ELOPMENT AT TAMAGAWA SEIKI

d—59HFEDHDH

19904 19955 20005 20055

(H2%) (H7%) (H12%) (H17%)
19905 (H2%) 19965 (H8%) 19985 (H10%)
SUTPNWTTID)—-X AX—h7TVI)—=X AY—hrT7TVI)=X
NYTUNYITyTIINFE—2 Ny TV I Ty TIINFE—2 NYTUNYITyTIIVFE—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

o

19915 (Has) 19965F (Hs%) 19985 (H10%)
REEA I A 2RI AX—=+ 7TV =X AX—b T7TII)=X
Hollow Shaft Incremental Ny TFUNYITyT N TFIUNYGTyTIINFE—>
OIH48 Series Smart Abs Series Smart Abs Series
100~6,000C/T Battery Backup Battery Backup Multi-Turn

N SA56 11bit SA48 17bit/Turn

16bit/Multi-Turns
19925 (H4%) 19965 (Hs#) 20014 (H13%)
FEAII-4 A=+ 7TV =X AX—=r 29I ) =X
Space Encoder NyFUNy 79T WAHBMY U T7ILT—2EEFRX (NRZ)
ETS-VI(H: i BREIEVIE) A Smart Abs Series Smart Inc Series
Bt vREIa-4 5 Battery Backup Two-way Serial Communication Type
High Accuracy Earth ‘h SA85 20bit (NR2)
Sensor Encoder SI35 17bit/Turn
for ETS-VI (Engineering
Testing Satellite VI Type)
19925 (H4a%) 1996%F (H8%) 20015 (H13%)
BRAILI—4FEmHA bl P Z2tA) AY—bT7TII)=X
Magnetic Encoder for Vehicles Y TILEBZEIC NYFUNYITyTIIVFE—>
TS5840 Series Smartceiver Smart Abs Series
Serial Signal Receiver Battery Backup Multi-Turn
AU5688 SA35 17bit/Turn

16bit/Multi-Turns

Zamygaus, 4





INCREMENTAL

A7 )X22I)0

SPECIFICATION LIST
tH—E

Applications Instrumentation Industrial Milling

A bod g B B E ¥ H % # A
Features Ultra small size SmIaII size and Wide range of resolution, a lot of options Ultra rugged Model
1 3 I N B LREL SR, BEEA TS 3 IR

Seri

., _ x| OIS28 @ 0OIS38 @ 0IS66 0IS68 0IsS128
B . | TS5150 TS5300 TS5100 TS5000 TS5080

External Appearance

4 )
Page
. 9,10 11,12 13,14 15,16 17,18
N~ = 2
Resolution (Counts/Turn)
. 100~2,000C/T 100~2,500C/T 100~5,000C/T 25~5,000C/T
2 )i Ak
Output Phase A, B Phase A, B, Z Phase A, B Phase
H ] 1 A, B A,B,Z# A B
Max R Fi
Sl A 80kHz 125, 200kHz 125kHz 25kHz
®E X & & B H %
S ly Volt
LA DC+5V DC+5~+12V DC+5, +12V DC+24v
5 P E
Consumption Current (NOTE1) (3%1)
100mA Max 200mA Max 300mA Max
H & B P
Output F Open Collector Voltage
UtpLt Form Open Collector P Voltage, Open Collector, Line Driver 9
H 2l i3 g Line Driver Complementaly
(NOTE2) | Radial 21.6N 98N 392N
(x2) | _..
Shaft Loading V7l (2.2kgf) (10kgf) (40kgf)
WO F M OE | Adal 12.7N 10.8N 127N 49N
25 bk (1.3kgf) (1.1kgf) (1.3kgf) (5kgf)
Starting Torque 2.9x103N-m 4.4x10°N-m 29x10°N-m 9.8x102N-m 0.2N-m
=) ) [N |7 9 (30gf-cm Max) (45gf-cm Max) (30gf-cm Max) (1kgf-cm Max) (2kgf-cm Max)
Protecti
rotection IP=50 IP =52 IP =57
=R # L b
Operating Temp.Range
. 0~ +60°C -10~ +85°C -10~ +70°C 0~ +50°C
B OfF R E @ H
Vibration (NOTE3) 49m/s? 98m/s?
b L] (3x8) (5G) (10G)
Shock (NOTE4) 490m/s? 980m/s?
& - (5x4) (50G) (100G)
Mass
= - 0.2kg Max 0.15kg Max 0.5kg Max 1kg Max 7kg Max

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

Actual specification allows us to recommend within 20 percents of the specification.

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

S Zamyaus,





Super Precision Machine Tools

Motor Controls

INCREMENTAL

Machine Tools

AT TR A T—2HEA TIEMmA
High resolution, high reliability and low cost HSOHOVI\II ghaﬂ Hgllo"l‘l’ ghaﬂ ':A(:g)i:’]"msrs‘?zf; Magnetic Encoder
WAL, WM. (& P o NEE TP - WoR R
0OIS85 | OIS90 OIH35 @OIH48 | OIH60 MIB0.4
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
(Ba%4256 DIHA)
A,B,Z, U, V, W Phase A, B, Z Phase A,B,Z,U,V, W Phase A, B, Z Phase
A,B,Z,U,V,W # A /B, ZH AB,Z U V,W# A/ B,Z1H
1.5MHz 500kHz 200kHz 200kHz
DC+5V
250mA Max 200mA Max 300mA Max
Line Driver
Mounting Toleraqce Air gap in Spur Wheel
19.6N 98N lﬁaﬂl:—;ﬁ’ﬁiﬁz v Y EREEDF v v 70.15£0.01mm
(2kgf) (10kgf) 1agia Allowable Tolerance
2Z7vAE 0.05mm TIR Max Y EWEOHET S TAHAMELL
9.8N 49N 252 NHH 0.2 M Radial +0.3 mm )
(1ke) (5kcai) Shaft Runout mm Hax Y EEEOHER S X NATIREX L
9 Skg B E & BOEIN 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
P =52 Electronic Circuits IP = 40 IP =50
- Disclosed - -
(BFEIEEH)
-10~ +80°C -10~ +75°C -20~ +85°C -10~ +80°C
49m/s? 98m/s? 49m/s? Full Amplitude
(5G) (10G) (5G) 2418 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
1) HEER | HANREETEEHOLIRETT,
E2) BFANEOHARESHRNETYT, REAICHVTIERED20%UNEHELET,
E3) EBY: X, Y, Z&E2Hr, Et6Hr 2B T A LERMHELAETT,
F4) ERIX, Y, ZREH3E., SHEEHET DI EEEBHELLETT,

Faygaug, O





ABSOLUTE

I IJa—hk

SPECIFL(‘:_ATION LIST Single-Turn Encoder
Ti—E Y gNE— T a-4
Applications Machine Tools Press Machines
A & TR 7L WA
Features Small & Rugged Model Rugged Model Rugged Model and Ultra rugged model with
, . , Special divisions strobe signal
ki ® ARIRAERS AL BRALTS - 155 E @R, 2 bO-TEEM. Bk
Series
. »w - =z| OAS50 OAS68 OAS66 OAS66
Model No.
v . TS5610 TS5620 TS1857 TS5607
External Appearance
5 #l
Page
- 31,32 33,34 35, 36 37,38
~N - v
Resolution . 10~12bit
" 8 bit 8~904 3| 0~359C/T
a2 .2 fE 0~359C/T
Output Phase Gray Pure Binary Gray Pure Binary BCD
H | G| g4 W2 A 2
Max Response Frequency
N 10kHz 20kHz 2.5kHz
®E XK It &2 B KB #H
Supply Voltage
X DC+5V DC+5, +12V DC+24V DC+12V
" % E
Consumption Current (NOTE1) (3%1)
. 120mA Max 250mA Max 150mA Max 300mA Max
H B B i
Output Form )
" Open Collector Emitter follower Open Collector
H 7 i &
(NO(T_§2g Radial 98N
~ 2 e
Shaft Loading ’ ZYTIV (10kgf)
WOHFE®E | Ada 49N
AZ A b (5kgf)
Starting Torque 9.8x10"3N-m 9.8x10"2N - m 2.0x10"2N-m 9.8x10"2N - m
=) ) k )] g (100gf-cm Max) (1kgf-cm Max) (200gf-cm Max) (1kgf-cm Max)
Protecti
rorection IP =50 IP=52 IP=53 IP =54
*® # % b
Operating Temp.Range
. -10~ +70°C -10~ +60°C -10~ +70°C
B £ B E #@i @
Vibration (NOTES) 49m/s? 98m/s? 176m/s? 49m/s? (5G) &k
#® )] (3¥3) (5G) (10G) (18G) continuous
Shock (NOTE4) 490m/s? 980m/s? 490m/s?
& - (3%4) (50G) (100G) (50G)
Mass
- 0.5kg Max 1.5kg Max 0.6kg Max
=1 2

NOTE 1) Consumption Current: This is a specification for no loading at output circuit

NOTE 2) The specification for shaft allowable load shall be a mechanical value.

Actual specification allows us to recommend within 20 percents of the specification.

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

NOTE 3
NOTE 4

/g,





Multi-Turn Encoder

TIFLE—2T -4

Motor control, For Robots

E—4H#EA. OFy bA

Motor control,

Machine tools

T—SHIEA. TIERK

Small wattage motor,
Serial Data transfer

NEREET-FA. VUTIVEE

Middle wattage motor
Serial Data transfer

hEEE—42H

. YU T IR

Large wattage motor
Serial Data transfer
XEEE—2A. Y UTIEE

TS5647
TS5643N110TS5667N120 TS566IN220| T55668N20| TS5667N420 TS5648 TS5667N253 TS5667N650
=
45, 47,

39, 40 43, 44 46 48 49, 50 51, 52 53, 54 55, 56
11?}%;;‘15*1”&:32‘%";.‘2';3;{‘5 17bit/turn and 16bit/Multi-Turns | 17bit/turn |17bit/turn and 16bit/Multi-Turs|20bit/tur and 16bit/Multi-Tums 17bit/turn and 16bit/Multi-Turns
(B A58 BT 1 E%517bit, % EE516bit 1E&17bit | 1 ElE17bit, HEE16bit | 1EER20bit or 16bit, HEE16bit 1[E#517bit, % El#516bit

Pure Binary
2
Absolute Signal 170kHz Absolute Sianal 13MHz Absolute Signal 52MHz (TS5648) Absolute Signal Absolute Signal
Incremental Signal 170kHz 9 13MHz 3.2MHz (TS5647) 3,000min™ 1,500min"
DC+5V
150mA Max 60mA Typ. 110mA Typ. 60mA Typ. 250mA Max 70mA Typ.
Battery operation Battery operation | /\y7Y5ER [110mA Typ.| Battery operation Battery operation Battery operation
Ny 7V EREIEE 100pA Typ. | /Vy 7 JBRENEF 100pA Typ. {100 u A Typ. Ny TV BRERE 100uATyp. | /Vy 7 BRENEF 50 A Max I\ 7 1) BRENRF 100 A Typ.
Line Driver
ANBHFEMEXL ANBHFEMEZL
5 7)10.05 mm TIR Max 2 < 7J10.05 mm TIR Max
7% 4 Jb0.2 mm Max 7 %< +JV0.1 mm Max
I & s nEho.1°
59x10"3N-m 9.8x10"3N-m 49x10"3N-m 80x10-3N-m 98x10"3N-m

(60gf-cm Max)

(100gf-cm Max)

(50gf-cm Max)

(820gf-cm Max)

(1,000gf-cm Max)

Not Enclosed

IP40
BRUEE
-10~ +85°C -10~ +70°C -10~ +85°C
98m/s? 49m/s? 49m/s? 49m/s?
(10G) (5G) (5G) (5G)
1,960m/s? 980m/s? 1,960m/s? 294m/s?
(200G) (100G) (200G) (30G)
(r=FNEERV) (r-7NEERV) (r-7NEERV) (F=TNEERN) (r=FNEERWV) (r=FNEEEV)
OkgMeax i tCable | RO Mt Cable | kO M L cutCable |00k M i ot Gable 0.6kg Max 1HgMax et Cable | O M it Gable
F1) HBER . HANRESHEOMLFEETT,
E2) BFAEEOABEEBEKIET Y. EERICSVTILIRED20%URNEHELET,
E3) IREN: X, Y, Z&E2Hr, E6Hr 2R T LA RMBHELAETT,
E4) @mEIX, Y, ZR&W3E., FHeEEHET A EERBEELLETT,

Janggaus, 8
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INCREMENTAL
LT YRAEI

APPLICATION FEATURES
A& "R
&l ®Measuring Instruments oSmall Size
- — AT /M
TT] ®Rigid Bearing
5 (L
oc
O
=
TS5150

OI SZ 8Series

Dimension mm ~Fi%& mm

15 3 45
9
o
Bk =
e
o ©

4 - M2j6 Equally U
Spaced Depth 6
L=500Min _—~

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

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

O‘IS 28 - C/T-[Cl[2]-[B]V

. : Resolution Model No. Volt
Optical Size e S BARE
Incremental # 28mm .

100 TS5150 5. +5V

Shaft 500 TS5155
Encoder 1,024 TS5158

2,000 TS5162 Output phase

H h M
2 . A, B phase
Output form
H AR

C . Open Collector

© For special cases, please consult us.

O #FAHRRIE T £ S0,

Q Jumygaug,





B SPECIFICATIONS
T4

Electrical Spec. BERHITH Mechanical Spec. #HAYHAE
Resolution Starting Torque 2.9x10"3N-m
Py @ o 100~2,000 C/T #® 85 b v 7 (30gf-cm Max)
Supply Voltage WEO Moment of Inertia 2.0x10-6 kg-m?
® # B K DC+8V=5% m o ¥ (20g-cm? Max)
Consumption Current Maximum Rotating Speed 5,000min -1
W # = * 100mA Max B8 X H & ® & (5,000rpm) =
Radial 21.6N -
Allowable Shaft Load FEHE (2.2kgf Max) =
¥ OB o®m o ®m = Axial 127N E
H 2sC1815 LG (1.3kgf Max) o
E N
E # Maximum Allowable Output Voltage Operating T:E.”‘p' Range - 0~ +60°C 5
L Open Collector BAEEHHEE 40V B O B E & >
a gl A-7>ravsz mARTE Storage Temp. Range 20~ 4857 =
g _ Maximum Allowable Sink Current ®’R F R E @&
= RAHARAER 30mA Protective Construction 1P < 50
= & 1 & -
Vibration 49m/s?
& B (5G)
Maximum Response Frequency 80KH Shock 490m/s?
B X E 5 B K H z & B (50G)
Rise time, Fall time Mass
TEN . EFYBM H 2 0.2kg Max
Ll
HABREE (5]) HALIHEZE
® Open Collector Qutput #—7">aL 7 4HA
T
Shield Cable a.b.c . dlabcd=t+T _
=Ky —=TI { 1-38 Transistor
P Suppl DC+5V:R.=220Q
/_Power Supply DC+2VA=4700 AchOuput [
/ \ TR / \ A - J_ A A7
Output signal line L B ch Out
put
— ] wrese | 4 T B i) cow
h GND — |:Load — Viewed from Shaft End
Encoder ‘>I<~Transfer distance 50m Max‘ L: &% L BET
MAREEEBESOM LT (Ic=20mA)
*Note that transfer distance depends much on ambient condition. Note) For open collector output, above voltage wave form shall be

HRRGRIEREE . FRARBICLYRZICEDNETOTITEERSC LSV,

obtained by loading a RL shown in the left figure.
F) =72 ALV aHADBES. ERREERT I EICLY LROERE
BRACEYET,

I CONNECTION TABLE
1% L i%

Lead color Function
U—Fige ® R
BLUE & A ch Output
GREEN >3 B ch Output
RED b DC+5V
BLACK = GND
B ATTACHING WAY (EXAMPLE)
Hy‘ftj-ﬁ;i (ﬁu) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm ~SFiE mm B IZ7IA4AL MNEERT 2y TU L TELE>TED>TETTOTERLTLEEW,
Driving Shaft
» X Epeeh
Driving Shaft
SR hsi A ——g ————— T+~ —
7_ %23 0.15° Max
'g_: 7'27 ’’’’’’ 20 Max Encoder )
ig — I a—%4
Plus pan-head scﬁew £7—
+FRfMF BN L M2.6 ~

Zamagaua, 10





INCREMENTAL

INCREMENTAL
LT YRAEI

APPLICATION
A&

®Robots
oKy b
®X&Y Tables
XY7T—7L
®Machine Tools

AR

FEATURES
"R

®Superior Noise Chracteristics

WrED 7 4 ERME:

®Available up to high-level resolution

EAREEE TODIA VT y T
®Rigid Bearing

Tl 3258 At

TS5300

OI 83 8Series

o

Dimension mm ~Fi%& mm

Unless otherwise specified tolerance is +0.5mm

BESAZE £0.5mm

DETAIL OF SHAFT

3-M3EZ6 17 L
3 - M3 Depth 6 .
ooDg - » KRS L 5%
45 E# 5 (N510,N512)
_ 28 N HRIc L BET
o
24 z ) 1 HRORERE . FHESECET,
o Temeo————— -
<t
. 8.5 ‘ SECTION B-B
T s,
L=500Min g ITe)
B;»

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING

HEX DR 3 EER THIEE C £ WY

OIS 38 - C/r-C181-[ v
Optical Size ?;S%I;ti%% CiIT M;geliléo. éj,;;?};
Incremental #38mm 100 TS5300 5 45V
Shaft 200 TS5301 12 1 +5~+12V
Encoder 300 TS5302
360 TS5303 Output phase
400 55320 oo
500 TS5304 3:A B, Zphase
600 TS5305 N —
900 TS5306 thgaﬁéﬁﬁ
1,000 TS5307 C: Open Collector
1,024 TS5308 L : Line Driver
1,200 TS5309
1,800 TS5311
2,000 TS5312 STANDARD ITEM 1Z#5,
2,048 TS5313 Description | Size | Resolution Ofl(‘)tr%” %Lrj\;psuet Voltage| | N-number
2,500 TS5314 S| DEEE  whmme| whde | BE N &
c 3|45V~ N510
ols 38 | [ ]Cr
L 3 +5V N512

11 amgaus,

© For special cases, please consult us.

O #FFMEHRIE TR 230,






B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 44x10"3N-m
2 % BE 100~2,500 C/T 2 ) N )12 g (45gf-cm Max)
Supply Voltage DC +5V -5%~DC+12V +5% Moment of Inertia 1.5 x10-% kg-m?
% iR £ E DC+5V £5% 18 i3 BE ES (15g-cm? Max)
Consumption Current Maximum Rotating Speed 5,000min -1
H = = * 100mA Max B X H & & & (5,000rpm) =
Radial 21.6N =
Maximum Allowable Output Voltage Allowable Shaft Load EX 10| (2.2kgf Max) =2
Open Collector RAREHNEE 40V Hi kS 2] e 2 Axial 10.8N E
e H A-7>rav7s% Maximum Allowable Sink Current LR (1.1kgf Max) [TT]
E 3 —~a 700 oc
2 bl BAHARARR  30mA Operating Temp. Range 0.cH —10~+70°C CZ)
- N=)
3w Boff R E ® B pp 0~+75°C —
3 Source Current
O g Storage Temp. Range 5
"= | Line Driver Y —ZEH 20mA Max %_; ,nEf xg ~20~+85°C
T4 REZAN Sink Current Protective Construction IP = 50
2> ER 20mA Max & # i b
Vibration 4?m/)s2
- % ) 5G
I\éllaxm;cuml;gesp;zns%ﬁe?;eng 200KkHz Shook 290m/<2
= & i & 5= (50G)
Rise time, Fall time (Line Driver) Mass
T EY . LTV OB 200nsec (51 > K5 4%) B 0-15kg Max
Ll
HABREE (5]) HAMHEZE
® Open Collector Qutput #—7">aL 7 2HAH T S
a,; b, c d a.b.c.d:ztg )
Shield Cable \ Transistor
YN RF=TN A ch Output
/ Power Supply DC+5V:R. =220Q A*EHZ':?] _,_
=5 DC+12V:R. =4700
==¥/5 8
/ \ Output signal \ine/ \ R J_ S cré(;;;g)uﬁt
— |\ ] =nEsa | 4 T . e=Tt]
- L:Load Z ch Output | \
Encoder * Transfer distance 50m Max L: &7 28 cow
HARXIEBESOMEL T (Ic=20mA) —— Viowed from Shaft End
) ) _ L N s L WRT
® Line Driver Output 24 > K5 A /\H7 Note) For open collector output, above voltage wave form shall be
obtained by loading a RL shown in the left figure.
26C31 26C32 F) A-7 AL SHAOBAES. ERREERT S EICEY LROEE
BRICEVET,
Encoder || [smmmrikmus | 7 & # &

*Transfer distance 1km Max
Twisted Pair Shield Cable.
YA XTI =IVRr—TI

*Note that transfer distance depends much on ambient condition.
MRNERERE . FRARRICLVAREEDYETOTITERC LS,

B ATTACHING WAY (EXAMPLE)

Lead color Open Collector Output Line driver Output

U—Fige A—FaL U 4HH A 2 N DAY )
RED b DC+5 ~+12V DC+5V
BLACK 2 GND GND
YELLOW # Z ch Output A ch Output
WHITE =] GND A ch Output
BLUE & A ch Output B ch Output
GREEN & B ch Output B ch Output
BROWN x —_— Z ch Output
ORANGE & — Z ch Output

s
~,
Hy‘ftj-ﬁ /£ ( BIJ) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.

Dimension mm sFE mm B IZX751 2> NIERT 2 Hy FU L IZHICE

STEDL>TEETOTERLTL LS,

Driving Shaft

o SR Ehd
Driving Shaft

SR &b

| S

0.05TIR

Plus pan-head screw
+FEARG LML M3

Encoder
Ira—-4%
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APPLICATION
A&

®Measuring Instruments

— ikl

INCREMENTAL

FEATURES

R

e®\Wide ranging resolution

VR 7 5 fi hg

®A |ot of options
HELAX T gV

TS5100

OI S 663eries

5001

Unless otherwise specified tolerance is =0.5mm

1840 54
4-MAaRE7 s
4 - M4 Depth 7
L]
o
3| el = F
e =g
=
L =500Min _— Q

IBESAZE £0.5mm

Dimension mm ~Fi%& mm

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

OIS 66 -
Optical Size ?;S%I;ti%g CIT M;geliléo.
Incremental ¢ 66mm 100 TS5100
Shaft 200 TS5101
Encoder 300 TS5102
360 TS5103
500 TS5104
600 TS5105
900 TS5106
1,000 TS5107
1,024 TS5108
1,200 TS5109
1,500 TS5110
1,800 TS5111
2,000 TS5112
2,048 TS5113
2,500 TS5114
3,600 TS5115
4,096 TS5116
5,000 TS5117

13 amgaus,

C/T_

Vv

1

Voltage
BREE
5 +5V

121 +12V

Output phase
H h M
3. A B, Zphase

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

STANDARD ITEM 1E#G

Description | Size | Resolution Oflc‘)tl%” cF)’lrJ\gpsuet Voltage| | N-number
SRz | DEREE |wmapme| whke | BE N
5 N132
C 3
12 N632
ols 66 | [ ]Cmr T 3 5 N102
12 N602
L 3 5 N122

© For special cases, please consult us.

O #FRfEHRIE TR C 230,






B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 2.9x10"3N-m
Py - & 100~5,000 C/T 2 E) r M 2 (30gf-cm Max.)
Supply Voltage VB B Moment of Inertia 3.0x10-6 kg-m?
= B = K DC+5V £ 5% DC+12V+5% 18 i - = (30g-cm? Max)
Consumption Current Maximum Rotating Speed 7,200min -1
W = = * 200mA Max B8 X H & ® & (7,200rpm) -
- - <
Maximum Allowable Output Voltage Radial 21.6N [
Open Collector BAHSHATE 40V Allowable Shaft Load FREM (2.2kgf Max) =
—-7>raviv 4 Maximum Allowable Sink Current FOE @ w0 = Axial 12.7N g
" BAHARAEHR 30mA A E (1.3kgf Max) =
% Operating Temp. Range —10~+70°C o
LL 3| voltage Output H=DC+2.4VMin | H=DC+10V Min B O R K LZ)
2 52| 8 HE H A1 | L=DC+0.4VMax |L=DC+1V Max Storage Temp. Range =
= 2 N -20~+85°C
S " B E ®
= Source Current Protective Construction IP = 50
Line Driver SN75113 Y —ZEHR 40mA Max = # 1% b B
4 RKZ 4N Sink Current Vibration 49m/s?
2B 40mA Max iR B (5G)
Maximum Response Frequency 125kHz Shock 490m/s?
& K I & B B B & %2 (50G)
Rise time, Fall time (Voltage Output) (Line Driver) Mass 0.5ka Max
T bW . X F YR M | 1psec(BEHA) 200nsec (51XK54/) | | H 19
Ll
HABREE (5]) HALIHEZE
R T
® Open Collector Qutput #—7">aL 7 4HA T,T
Shield Cable a b i C d |abcd= s Transistor
Y= RKF—=TI
- A ch Output
P S | DC+5V:R. = 220Q
i OW;rF oAy DC+2V:R. = 4700 A fHH _ I
SR
/ \ Output signal \ine/ \ R J_ B ch Output
— \ ] wmEse | ] o] B Lt N
* GND ¢ ¢ e=T+5
- L:Load 2
Encoder 1>2<~Transfer distance 50m Max! L&% Z ch Output
S AEEIERESOMELT (Ic=20mA) Z At ‘ e ‘ ccw
® Voltage Output BEHD ‘ ‘ ;;‘?Lﬁd, Kg; Shaft End
Shield Cable b
S RE=T I Note) For open collector output, above voltage wave form shall be
/ Power Supply . obtained by loading a RL shown in the left figure; )
_ E) A—=T ALV AHADEES. ERREERTSIEICLY LROERE
Prsi AN
/ \ Output S|gnal hne/ \ J_ YL &Y.
H:%'/'Jf.:. 15 L]
L\ s \ g | o] B CONNECTION TABLE
‘ ) ‘ L:Load
Encoder ‘ % Transfer distance 2m Max | L: &7 E e i%
MARXIERE2MELT 5 Tl
— e pe— N en Collector ; :
® Line Driver Output 4 > KT 1 /\HA Il‘ead color Vc?ltage Output Line driver Qutput
Twisted Pair Shield Cable ) — KiRe A=72aL) apsUBEHA | 7 TF FT1/3HT
7S
SN75113 ) IARINT % )7l/)|l~/ SN75115 RED # | DC+5V | DC+12v DC+5V
BLACK 2 GND GND
YELLOW # Z ch Output A ch Output
WHITE =] GND A ch Output
Encod ‘ ) - » i BLUE &5 A ch Output B ch Output
neoder ‘ %Tra'nsi?‘rlmstance Tkm Max GREEN & B ch Output B ch Output
MARKIEEE 1 kmL T BROWN % 7 ch Outout
*Note that transfer distance depends much on ambient condition. = — ¢ uipy
HRTERERG . EAERICLUAECEDY ETOTIREC AL, ORANGE _ # — Z ch Output

I ATTACHING WAY (EXAMPLE)
Hyf‘:rjji% (15']) Note that attaching alignment can be changed by th

Dimension mm sFE mm Bt I X751 A2 MNIERT 2 H Yy 7Y IZICE

Driving Shaft

- SRENEH
Driving Shaft

BR Ehe

0.05TIR

Plus pan-head screw
+FERMFENRBL M4

e couplings when coupled to the driving shaft.
STEDL>TEZEFTOTEBLTLERL,

T~ T T T
20 Max Encoder
] I a-4
™~
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APPLICATION FEATURES
A& B R
3:' eRobots oRigid Bearing
E gk b fhsz5RAb
] eX&Y Tables eDust-Proof construction
= XYTF—7L B EE A it
E eMachine Tools e®Available up to high-level resolution
S K HAREEETOIA YTy T
TS5000
OI S 688erles
Dimension mm }i% mm
2005 70
68~ 1,126
56 4454 3.6
15

N.P.

56101
68+
050 80
012
[—]

910 Bom
L9,
|
|
|
|
|
|
|
|
b 66Max

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

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

OIS 68 - C/r-13]-[ v
Optical Size ?;S%I;ti%ré Ci M;geliléo. %j;g;
Incremental ¢ 68mm 100 TS5000 57 45V
Shaft 200 TS5001 12 1 +12V
Encoder 300 TS5002
360 TS5003 Output phase
500 TS5004 i o A
600 TS5005 3. A B, Zphase
900 TS5006
1,000 TS5007 Output form
’ HARRE
1,024 TS5008 C . Open Collector
1,200 TS5009 T : Voltage
1,500 TS5010 L . Line Driver
1,800 TS5011
2,000 TS5012 STANDARD ITEM 1Z2#5
2,048 TS5013 Description | Size | Resolution Of"(‘)trfr’#t %ﬂg’slg Voltage N-number
2,500 TS5014 ® ® S| DEEE  whmme| whde | BE N &
3,600 TS5015 5 N532
4,096 TS5016 ¢ 3 12 N632
5,000 TS5017 [o][S] 68 | [ JCmr 5 N502
T 8 12 N602
L 3 5 N122

O For special cases, please consult us.

15 amugeus, O 1B HIE THH EE L,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 9.8x10"2N-m
Py - & 100~5,000 C/T 2 E) r M 2 (1kgf-cm Max)
Supply Voltage V5 V5O Moment of Inertia 3.0x10-6 kg-m?
= & = K DC+5V+5% DC+12V 5% 18 i - = (30g-cm? Max)
Consumption Current Maximum Rotating Speed 7,200min -1
M B ® % 200mA Max. 8 X B & % & (7,200rpm) -
- - <
Maximum Allowable Output Voltage Radial 98N =
Open Collector BAZFAHAEE 40V Allowable Shaft Load FEHE (10kgf Max) =
-7 avrv4a Maximum Allowable Sink Current = kS L] bei = Axial 49N g
" RAHARAER 30mA B]Am (5kgf Max) o
% Operating Temp. Range —10~+70°C o
L 71 | Voltage Output H=DC+2.4V Min H=DC+10V Min B fF B E CZ,
2 52| 8 HE H A | L=DC+0.4VMax |L=DC+0.4V Max Storage Temp. Range =
=i N -20~+85°C
S " # B E ®
= Source Current Protective Construction P =52
Line Driver SN75113 Y —ZEH  40mA Max 7R # % b
4 KT A4N Sink Current Vibration 98m/s?
&R 40mA Max i ) (10G)
Maximum Response Frequency 125kHz Shock 980m/s?
& K I & B B B & %2 (100G)
Rise time, Fall time (Voltage Output) (Line Driver) Mass 1kg Max
I EW . XTF W BB | 1psec (BEHA) | 200nsec (51 KF1N) g =
Ll
HABREE (5]) HAMHEZE
T
® Open Collector Qutput #—7">aL 7 4HA T.T
Shield Cable a,.b 0. djabed=zg Transistor

Y= REF—T I

A ch Output
P Suppl DC+5V:R. = 220Q
L OW;r.ﬁ ——— DG+2V:R. = 4700 A B
EiR
Outout signal li R. B ch Output
/ \ utpu S|g:nz me/ \ J_ B 1AHI
—« | ) HA1ESH \[} ] eTsl
® L:Load 2
Encoder ‘XTransfer distance 50m Max ‘ L: &% Z ch Output
SSREIEBES0mMIL T (Ic=20mA) Z 1% | e | S_CW o St En
iewed from Shaft En
® Voltage Output EBEH A Rk WRT
?hield S)able ) Note) For open collector output, above voltage wave from shall be
YoV RT—TN obtained by loading a RL shown in the left figure.
/_Power SUPD'V ) A—TFT ALY AHHINBAES. ERREERT 5 LICEY LEOBE
4 BRICEVET,
/ \ Output S|gnal Hne/ \ J_
\ ) (e SR \ 4] a7 Il CONNECTION TABLE
~ — L:Load
Encoder ‘ *Transfer distance 2m Max ‘ L& 1% ML i%
HRRIER2MEL T Lead color Open Collector Line driver Output
® Line Driver Qutput 4> K4 /\HH - K8 Voltage Output S
Twisted Pair Shield Cable ' 172755 SVBERN
= ST b
p—— CECIGT; JoLE SNTS1T ZEADCK ; DC+5V GLDDcnzv D:;gv
YELLOW # Z ch Output A ch Output
WHITE =] GND A ch Output
> 7, BLUE &5 A ch Output B ch Output
Encoder ‘ s Transfer distance 1km Max GREEN & B ch Output B ch Output
I e N
MAREEEBEE 1 km LT BROWN % - Z ch Output
*¢Note that transfer distance depends much on ambient condition. B
— o RANGE =y e
HERERIER . BAERICEYAZ CEDYETOTIRET AL, ORANGE Z ch Output
Hy1¢7§->£ (15']) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm s E mm B IRT7IA4 A MIERTBH Y TU L THEILE>TED>TEETOTEREL T L&,
Driving Shaft
BREEh
Driving Shaft
LN L N D Y S -
N |
o 20 Max Encoder .
— I -4

0.05TIR !

Plus pan-head screw
+FRA LML M5

Zamagaua, 16
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APPLICATION
A&

®|ron Steel Line

FEATURES
"R

oUltra Rugged Type

Bgko4 v R
®Machine Tools eWater-Proof (IP=57)
TAEAE ik (IP =57)
®Paper Producing Line
KT A

TS5080

Mount Type

OI S 12 S%Series

DJ5A28S4
JIS B 1301
Accessory:Parallelkey

BT 75—

Dimension mm & mm

Water tight
cable gland
BiEe¥ (A20C)

5x5x28

Cable gland AC25C
D is available on
request.
QE; (Total body length
28

shall be increased.)
i@ (AC25C)
ISBIISRIBE, 72721
ERTENREY
E3

129
1

$16 3on
n

82

6-M8 Depth 22 167+
6-M8 ZFEE22% 5 4-99%5

PCD100\ 112 PCD140 37

16442

Water tight

cable gland
BiEe¥ (A20C)
Cable gland AC25C
is available on
request.

(Total body length
shall be increased.)
Hile (AC25C)
(CHXISATBE, 772U
ERTENREY
E8

Flange Type

75 TR

ot
ZJ %
g
N

]

vat B

N

éha
$70h7
uih‘e

]

]

28
Water tight E’
cable gland —

@£ (A20C)

T

¥

4-C8
BESAZE +0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
X DR 3 AR THIEE C 23 WY%,

Unless otherwise specified tolerance is £ 0.5mm

OIS 128- C/1-[[2]-12alv
. : Resolution Model No. Voltage
tical Size e C L e oltag
:Jp - tal 128mm 2B E " 2 BRBE
ncrementa [ 25 TS5080 24 1 +24V
Shaft 200 TS5081
Encoder 300 TS5082
600 TS5083 Output phase
900 TS5084 \ _EA ’B'J h*ﬂ
1,200 TS5085 - B phase
1,500 TS5086
2,500 TS5088 Output form
’ HARE
5,000 TS5090 T : Voltage Output
STANDARD ITEM 1E#% P Complomentay
Description | Size | Resolution c}gtr?];’t %}’g’slg Voltage| | N-number
E45iz SERE HAREE| HAHE EE N % © For special cases, please consult us.
p— T > NTO O BRI TR &0,
128 CJom P 2
oIS [ - : 24V N100
IR N310
C/T
120 - P 2 N300

|7 amagaus,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 0.2N-m
Py @ & 25C/T ~ 5,000C/T = ) k ) g (2kgf-cm Max)
Supply Voltage o Moment of Inertia 5.0x10-5 kg-m?
2 # ® K DC+24V= 20% m o o E (500g- om? Max)
Consumption Current Maximum Rotating Speed 2,500min -1
H B % ;75 300mA Max B X BH & ® K (2,500rpm) =
Radial 392N [
) Allowable Shaft Load FEHH (40kgf Max) =
Voltage Output H=DC+24V=20% Hi kS 2] e 2 Axial 49N E
- g8 E H £ L =DC + 0.5V Max B A M (5kgf Max) E
£ Operating Temp. Range
N 0~+50°C
£ 7 B B E @ M + S
2 Storage Temp. Range —20~+85°C =
S " # B E ®
= Complementary Output H=DC +24V=20% Protective Construction IP =57
~ ~ ES pY--3 =
AX TV A ST L=DC+1.1V Max & = " e
Vibration 98m/s?
& B (10G)
Maximum Response Frequency 25KkHz Shock 980m/s?
B XK & & B B # & % (100G)
Rise time, Fall time Mass n =~
bW R Y OB 5psec Max " g 7kg Max /{E&E#R!, 8kg Max,/ 75> &I

Il OUTPUT PHASE SHIFT
HARLHEZE

M CIRCUIT AT OUTPUT STAGE (EXAMPLE)
HARE R (B])

® Voltage Output BEHA T
Shield Cable I.T
Y= RF=TI a_.b } c,djabcd=z*g Transistor
/ Power Supply A ch Output
. =5 AtBHR
/ \ Output signal \ine/ \ J_ B ch Output
\ ) waese | 4| O3] BB
S GND $ s ccw
L:Load i
Encoder ‘%Transfer distance 50m Max ‘ L: & g;;;id,)f;r; Shaft End
MARKEEBESOMELT
® Complementary Qutput I 77U X > 2JVHA u CONNECTION TABLE
Twisted Pair Shield Cable. 1% L EE
YA RRINRT Y=V Rr=TJIb T
nction
A:25C3733 Power Supply . IAE
B:2SA1460 N BERE PIN W B
A e W GND € nFES Voltage Output Complementary Output
‘ ™ P BEHSD AC T X ZIVHFA
Output signal line| 3
B, e | |mniES| N ! 1 DC+24V DC+24V
|:1:| 2 GND GND
Encoder ‘ GND - ‘ L:L.oad 3 GND Ach Output
‘ | L: & %7 4 Ach Output GND
3% Transfer distance 500m Max. 5 Bch Output Bch Output
AR IERE 500m LITF 6 GND
*Note that transfer distance depends much on ambient condition.

MRRIEEEE(Z., FAREBICEYAZLLZETHYETOTITEELEE L, 3% Output cable is available upon request.

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

MHERT—TIVETERICE U HERETY .

MIHFARNDORARSABERTFRIL EM 4 & AFHA L, HN—ZBSLIT>TLEE W,
o AN-BIEHCIZOU > JEFERICEHEA L. RV M EHHT M LY
A4kgf- cm THIFIF TS 2 &L,

Bl ATTACHING WAY (EXAMPLE)
BfFHE (B)

Dimension mm ~Fi%& mm

Mount Type
Driving Shaft BEE
BREhe _

Flange Type

S5 R Driving Shaft
T s VE

BB Eheh

0.15° Max
: B e
— 18- — i ~

777

M8 Hexagon head cap screw
RARFARIL b M8

0.05TIR

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

BEIZRTIA 22 MIERTE2H Y TY L TEHELEL>TED>TEETOTERL T LR,

Zamagaua, 18
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INCREMENTAL
LT YRAEI

APPLICATION FEATURES
A& B R
®AC Servo motors ®High Resolution ®Low cost
ACH—FKE—4 15 73 i BE (KA
®High Speed responsibility ®High reliability
IS EE Sk
®Easy to attach
U RS
TS5170
OI S 85Serles
a_o55ERE ‘ 22 - 70Max. Dimension mm ~Fi%& mm
PCD100 | L2 s
S I
o N\ Nl
1707< Z %43710.2
\
K < Ty e 1 <
@ ‘ 5+g.05 \/ 2-M4 i 302 @ © 27.5 ‘
' |

[
97F3102E22-14P (DDK) /

Unless otherwise specified tolerance is + 0.5mm

B /

BEINAZE £0.5mm

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

C/T-[LI[6]-[B]v

O‘IS 85 -

!

1

Optical Size Resoluti(irll CiT Mosiel No. Voltage
S @ B ® R EESE
Incremental ¢ 85mm 0,600 TS5179N60 5: 45V
Shaft 25,000 TS5170N60
Encoder 50,000 TS5178N60 Output phase
B M
6:AB.Z ppaee
u.v.w

19 amgaug,

Output form
H AR
L © Line Driver

© For special cases, please consult us.

O #FAHRRIE T £ S0,






B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 2.0x10"2N-m
2 i3 BE 9,600~50,000 C/T #z )] N )7 v (200gf- cm Max)
Supply Voltage o Moment of Inertia 2.0x10-5 kg-m?
i 5 E DC+5V=5% 18 {3 13 = (200g- cm?2 Max)
Consumption Current Maximum Rotating Speed 5,000min -1
M = = * 250mA Max 8 X BH & % & (5,000rpm) =
Radial 19.6N -
Allowable Shaft Load FEHM (2kgf Max) =
¥ OF W # B Axial 9.8N E
" 26LS31 A ™ (1kgf Max) wm
e -
£ Operating Temp. Range oc
N -10~+80°C
£ H | Line Driver ™ omam B ff B E B * =
a | 21T FI74N o mA Max Storage Temp. Range 20~ +85°C =
E N # % B E ®
ae ink Current - -
SUUER 20mA Max Protectlve_ Construction " IP =52
= & 1 &
Vibration 49m/s?
& B (5G)
Maximum Response Frequency 1.5MHz Shock 1,960m/s?
B K I &% B B B ) & - (200G)
Rise time, Fall time Mass
TEN. TFYBM 200nsec H 1 1kg Max

M CIRCUIT AT OUTPUT STAGE (EXAMPLE) Il OUTPUT PHASE SHIFT
HARE R (B]) HARLHEZE

® Line Driver OQutput 14 > RS 4 /\HAH
A ch Output |

Twisted Pair Shield Cable. A BHEA |
JAZXMTI=IL R T

26531 TE50 261532 1
B ch Output a.b.cd= 7%g

B A7) L o raT

a ‘ b|c|d T2

Output D e i Viewed from Shaft End
. ZehQu gL RT

Encoder ‘>I<'Transfer distance 1km Max ” Z fdh CCW

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

MRRERIERE R, FRARRICLVRECEDYETOTIERS LS,

U ch Output —l ,—l
U HHh
,_

Il CONNECTION TABLE V ch Output — ——
iR x " ‘r:f&m Viewed from Shaft End
ch Output im LR T
97F3102E22-14P w 5 | | [ - ccw
PIN Function PIN Function K LS mnp.g = 30°£ 12
A A ch Output K V ch Output
B A ch Output L V ch Output
C B ch Output M W ch Output {l\ BT IDx—Ehil & DIRE 115°
D B ch Output T W ch Output 5905
F Z ch Output ) DC+5V
G Z ch Output R GND
H U ch Output — —
J U ch Output N Case GND
B ATTACHING WAY (EXAMPLE) eAlign the center of key groove with motor Zero point
BT hE (%) A o -
Dimension mm ~f3% mm 0T I—4NX—ERLEE—INEREAHETLEEL,

Plus pan-head screw
+FERFLENNMAL M5

\Bv 7 TR AR

Zamagaua, 20
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INCREMENTAL
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APPLICATION FEATURES

A& Bk

®Measuring Equipment oUltra-High Resolution oLow Cost
Al 5 7 i RE (A

®Machine Tools ®Transmittable for Long Distance
T AR RPHHEE 2 A W] BE

®Robots ®Rigid model fully responding to industrial use
oKy b TS FE 0 RIS T BE Z i BR B AR AL I

TS5410

OI S 9 OSeries

Unless otherwise specified tolerance is £ 0.5mm

EBESAZE £0.5mm

3-M4 RE8 37'6; 56z 100Max Dimension mm ~Fi%& mm
3-M4 Depth 8 10\ .4
L
< -
o
25 Z
© R |
hG >
<
Connector
MS3102A20 - 29P (1H4)
\M33106820 -298 (A 7> 3)
Unless otherwise specified tolerance is = 0.5mm HEESAZE £0.5mm
I/F UNIT 50 a%n;?‘;tglr:m 120 Dimension mm % mm
MRP - F102 to2
MR - R 80
(AHAD ‘ Connector
Input & —©- MRP - 20MO01
B R ‘ 2 MRP - M102
e ‘ 4 MR-R
; o (| A1)
‘ = Output
o g
R = R e
8- ‘ B
2-M2 4-045

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HEX DRI REER THEMEE S 128 LY

°|V

OIS 90 - C/1-
Optical Size ;‘fs‘:;“"ﬁ’é CIT M;ge'i"éQ
Incremental # 90mm 90,000 (9,000) | | TS5410N1 | 3¢
Shaft 360,000 (9,000) TS5410N3
Encoder 100,000 (10,000) | | TS5420N1 | 3%
400,000 (10,000) TS5420N2
120,000 (12,000) TS5430N1 |
480,000 (12,000) TS5430N2

21 amygaug,

The parenthesis shows the resolution for disk.
() AT 1 R P HERE
KENIVF 1=y FRETY,

Output form
HARRE

. Line Driver

L

Voltage
BREE
5. +5V

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

O For special cases, please consult us.
O AR THERC 230,






B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution 90,000C/T, 100,000C/T, 120,000C/T Starting Torque 9.8x10"2N-m
2 .2 BE 360,000C/T, 400,000C/T, 480,000C/T e ) N ) v (1kgf-cm Max)
Supply Voltage Moment of Inertia 3.0x10-5 kg-m?
= & ® & DC+5V=5% N T (300g: cm? Max)
Consumption Current Maximum Rotating Speed 5,000min -1
W # = * 500mA B8 X H & & & (5,000rpm) =
Radial 98N -
Allowable Shaft Load FREHE (10kgf Max) =
# 5 m B B Axial 49N —
. 261531 W5 M (5kgf Max) =
E 5 Line Driver \Source _Current gﬂperaft';ng T}n%mp.;ange —10~+75°C 5
E._ w| 71T K740 /- ARR 20mA Max Storage Temp. Range 20~ +85°C Z
S . R # B E #
O g Sink Current
- LB R 20mA Max Protective Construction IP =52
= & s &
Vibration 98m/s?
# ) (10G)
Maximum Response Frequency Shock 980m/s?
' ENENEE S00kHz w = (100G)
?{simxz, falli_tl{m% S 200nsec Max éass - 3kg Max
Bl CIRCUIT AT OUTPUT STAGE (EXAMPLE) Il OUTPUT PHASE SHIFT

HAER B (61) H A ZE

> . k) c L y c L k) c
® Line Driver Qutput 54 > NS4 /\HA 90,000 %/r, 100,000 /1, 120,000 %/r

A ch Output
Twisted Pair Shield Cable A TBHH LT |
26LS31 /‘y’fZ TS —IVRT—T
LS31 26L.532 B ch Output J | | | | | | I_
A s B 1S
( ‘(<__ Z ch Output
Z AN Viewed from Shaft End
CW «—|— CCW 'iEW
Transfer ” HimLWRT
Encoder | * Transfer distance I/F Unit distance @ 360,000 /1, 400,000 /7, 480,000 C/1
100m Max 100m Max M N
YT y—— " A ch Output
HIEHIERE100mELT AT 00mAL T A fBHT L=
*¢Note that transfer distance depends much on ambient condition. B ch Output |_| |_|
SRR . BAESCLAECEDY ETOTIRBC AL, B 17
Z ch Output I I
z CW ~——| ——~ ccw Viewed from Shaft End
s LW RT
B ATTACHING WAY (EXAMPLE) 17

Hyf‘-]-ﬁ;f (ﬁlj) Note that attaching alignment can be changed by the couplings when coupled to the drive shaft.
Dimension mm & mm  BAIZ7IMX> MIERTEH Yy TV THLE>TED>TEXTOTERL TS EEL,

ENEhEh Driving Shaft
Driving Shaft

SREh - S G 1l - _
1+ N E .
P e 20 Max

Plus pan-head screw
+FERAF LML M4

Il CONNECTION TABLE
E L i%

@Please consult us how to connect.

@ ERBHVEE LT,

Encoder
Ira—4

0.05TIR
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INCREMENTAL
LT YRAEI

APPLICATION FEATURES
A& B R

&l ®Brushless DC Servo motor control ®Easy to attach
= AC.DC & — &l B 1 A5
< eUltra Small Size
E /M
oc
(&)
=

TS5200N300

OI H 3 5Series

Dimension mm ~Fi%& mm

R14.5 +0.5
(Eiﬁﬁll?’éﬁn [ ﬁ) S
PCD 297 i B
Recommended screw hole - |

— A\ \ on installation side :
Hexagon e Y] !‘ﬂ PCD 29" . 7,7,3 8
socket set screw 3 4 / £ — / <
2-M2 % & o |
RARNMLEHRL < — Z A1
2AfTE =
90°
31.5
02 [
Encoder mounting surface 77L J:
I a-SRfME \ B
93 -
2 — N I I
cos5 g N e —
4,+f - °s 23.5 Max o
) A—— -
Nl SN\ A EER I SN . z |
s bevry B :
TR ST IRSESYY I RARMAL  M25
105 | o F - EhESER
087 o Lo Recommended screw:
. g Hexagon socket head cap screw.M2.5 ~._L=500Min
) Recommended A Plain and Spring washer is used.
Shaft De{aﬂs Dimensions on shaft
oLtk E— 28R A
Unless otherwise specified tolerance is +0.5mm HEENAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

OIH 35 - P[ |-[LI[6]-[56]v
. . Resolution Model No. TsOOOONOOO Pole Volt
Optical Size " , e oltage
P SERE Cm| | B R | 448 | 6iE | 81E B H BREE
Incremental # 35mm 500 TS5204 4448 5 45V

Hollow Shaft 1,000 TS5207 6 : 618
Encoder 1,024 TS5208 88t Output phase
2,000 TS5212 |N300|N310|N330 H:" 7
6:A,B,Z
2,048 TS5213 U,V, W #
2,500 TS5214 —
3,000 TS5231 Output form

HARRE

L © Line Driver
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B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 59x10"3N-m
2 i3 HE 500~3,000 C/T #z )] N )7 v (60gf - cm Max)
Supply Voltage o Moment of Inertia 1.0x10-6 kg-m?
2 # ® K DO+5V 5% m o o E (10g-cm? Max)
Consumption Current Maximum Rotating Speed 6,000min -1
W = = * 200mA Max 8 X BH & % & (6,000rpm) -
— <
adial Play |
. ST TIVEED 0.05mm TIR Max
Mounting Tolerance Axial End Play =
ADBFRALCE XL | BMFEASZ 0.2mm Max L
=R Shaft Inclination E
" 26C31 wE N 0.1° Max o
€ 0 ;
£ perating Temp. Range (s REO o
 H | Line Driver \Sjour;e%q;rrent SomA M B O£ B E & 20~+85°C CZ,
2| 74K A4N o mA Max Storage Temp. Range o =
5 i ﬁ # N=] g fﬁ -25~4+85°C
O g Sink Current -
o SUOBR 20mA Max Protective Construction IP = 40 Electronic Circuits Disclosed
= & s & - (BFEEEH)
Vibration 49m/s?
# L) (5G) (HEF1G)
Maximum Response Frequency Shock 490m/s?
BN EEEE 200kHz Max i ] (506)
Rise time, Fall time Mass
- ’ - 3 = .2kg M
TEY . LT Y RM 100nsec. Max u 0-2kg Max

M CIRCUIT AT OUTPUT STAGE (EXAMPLE) Il OUTPUT PHASE SHIFT
HARE R (B]) HARLHEZE

® Line Driver Output 51 > K5 1 /3HH T T T T
a, b _c_d| abed=ztg 3

Twisted Pair Shield Cable

\
AP IAVAOZD AN I__l I_
26C31 48 ZimPllg 261532 1854 Ach Qutput g : From Uch (rise point)

A HBHEH to Zch center

E Bch Output I_l I_ tE1°
B HHHAN CZMEFDEUME GIEY)

v t+1°
Encoder ‘>Z<Transfer distance 1Tkm Max 7;7 Zch Output | |
P iRk EEEE Tkmil T Z #8HH e |
* Note that transfer distance depends much on ambient condition.

MRRNGRIER S, FRAREICERZI(EDYEFTOTITERC LS, ‘ g

B ATTACHING WAY (EXAMPLE) whowput [ 1 [

U A
B{FAE (Bl) Veh Output —— | | L Pole
Dimension mm ~Fi& mm v 1R — | 8% | klmnpg | r
2_M2x3 Wch Output _I__I I 4 30+1.5 180
Hexagon socket set screw (Cup point) W BB k 1| m[n; plg 6 20+1.5° | 120°
/ﬁﬁmﬁimnu (K 13 &%) M2x3 (27) ' ' 8 15+1.5° | 90°
CCwW
Viewed from Mounting side
MftEELWRT
T % # X
— R © Hexagon wrench
I;égz;;g shaft j T RmERINF Lead color Line driver Output
| i g’— U—Fig& A A PAY: -]
— K RED 7 DC+5V o
M2.5 Hexagon head socket cap screw BLACK & GND -
RARMHRILE M25 BLUE & AchOutput
K—LRA L hLFHL IR BLUE/BLACK &/B Achoutput -
RABZINF & EOEIC
. GREEN B ch Output
. MIULTHALTEE L, # B ch Dutput_7
Please process and use the GREEN/BLACK #®/®& B ch Output
ball point wrench or hex YELLOW = ZchOutput o
wrench as shown in figure. YELLOW,/BLACK & /2 Zch Output ]
B SPECIAL REQUIREMENTS o . oo
. BROWN,/BLACK %/ & U ch Output
For special cases, please consult us. GRAY % ¥ ch Output
F3l : BB CERT IO - = ]
_ R AR =T GRAY,/BLACK /B V ch Output
* With cover HIN—1F
+ Open collector output (5V,12V) #—7>2aL 7% (5V,12V) WHITE B ﬂ ch Output
- Less wiring type BRI 21T WHITE/BLACK H/2 W ch Output -
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INCREMENTAL
LT YRAEI

APPLICATION FEATURES
A& R
&l ®Brushless DC Servo motor control ®Easy to attach
= ACDC=E- 4 il B0 (HF 255
=
TT]
oc
(&)
=
TS5200N500

OI H 488eries

Dimension mm ~Fi%& mm

L = 500 Min
~ 5

Mounting plate details

35 Mt iE stk

Encoder mounting surface

I a—-4ZBftmE

)

-0.008

0

\}
¢ 8 +8.015

gx @ -
33 ¢ 4|» 0
R e -
% L =
<
2.5 2-M3
7 e P
Recommended Dimensions on shaft Hexagon
E- iR Shaft Details ~ SOoket set screw
otk (Attached)
E— NRARMLED
Unless otherwise specified tolerance is +0.5mm HEENAZE £0.5mm BU2ARE

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

O‘IH48— - PL |-LLI[6/-[5]V

i . Resolution Model No. TsOOOONOOO Pole
Optical Size SR O/ S pra e pr 5 = %(J,;;?}ei
Incremental ¢ 48mm 1,000 TS5207 4 4B 5" 45V
Hollow Shaft 1,024 TS5208 6 : 618
Encoder 2,000 TS5212 88t Output phase
2,048 TS5213 Ho7
2 500 Ts521a N500| N510 |N530 6:AB,ZH
’ U,V,W#
3,000 TS5231
5,000 TS5217 Output form
6,000 TS5233 HARRE

L © Line Driver
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B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 9.8x10"3N-m
Py - & 1,000~6,000 C/T g ® + 7 (100gf- cm Max)
Supply Voltage o Moment of Inertia 6.5x10 -6 kg-m?
2 # ® K DO+5V=5% m o o E (659 -cm? Max)
Consumption Current Maximum Rotating Speed 6,000min -1
W = = * 200mA Max 8 X H & E & (6,000rpm) =
Radial P!
_ sSSP 0.05mm TIR Max E
Mounting Tolerance Axial End Play 0.2mm Max
AhwmpEELEXL | WRAE : Ll
" 261531 184 ih 0.1° Max E
€ 0 :
£ perating Temp. Range (s REO o
 # | Line Driver \Sjour;e%;rrent SOmA M ® O£ B E & 20~+85°C CZ,
a | 721> F74N o mA Max Storage Temp. Range 05 485°C =
3 . ®’R F R E @&
O g Sink Current
= LB R 20mA Max Protective Construction
7 % I & IP =40
Vibration 49m/s? (5G)
# B (HBF2G)
Maximum Response Frequency Shock 980m/s?
BN EE 200kHz Max w » (100G)
Rise time, Fall time Mass
¥ EW . % F VOB 100nsec Max = g 0.3kg Max

M CIRCUIT AT OUTPUT STAGE (EXAMPLE) Il OUTPUT PHASE SHIFT
HARE R (B]) HARLHEZE

® Line Driver Qutput 4> KRS 4/\HH T

INE
I+
@i+
NI

d a.b.cd=

Twisted Pair Shield Cable.

YLRIRT IR
26LS31 484 / F—J) | 26LS32 #HY A ch Output _I I__I g : :From Uch (rise point)
A fHED to Zch center

B ch Output pE1e
‘DZ B BN —l I_l I_ g:ZMFE UM (ZEY)
1+1°
Encoder ‘>:<~Transfer distance 1km Max e Z ch Qutput | R |

| AT E 1kmL Z HBEA . | CCW
fRREER 1km L ‘ Viewed from Mounting side
WM\ELVRT

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

XRERMERIERE . EARBEICEVRE(EDYETOTITEFECLEL,

B ATTACHING WAY (EXAMPLE) U i I
Bt ()

9

le—Z !

V ch Output | | |
Dimension mm ~Fi% mm v ifgﬂfﬁ L | % | k,l,m,n,p,q r
4 30+1° | 180°
2-M3x3 wehoutput I | 1 I 6 20+1° | 120°
Hexagon socket set screw (Cup point) w B A ki l|mlni.plq s 1521° 90°
/mr\mtm U (< i#%) M3x3 (27) ) -
e 1 %
Driving Shaft[™ | Lead color Line driver Output
EREh { U—KE SAL RS 5HH
i A RED 7 DC+5V
BLACK = GND
M3 Hexagon head socket cap screw
ABAHFL N M3 BLUE = A ch Output ]
BLUE,/BLACK &5/2 A ch Output
GREEN & B ch Output —
- GREEN,/BLACK /B BchOutput -
YELLOW = Zch Output o
YELLOW,/BLACK % /8 Z ch Output -
M SPECIAL REQUIREMENTS o - G o]
- BROWN,/BLACK %*/8 U ch Output
For special cases, please consult us. GRAY R V oh Outout
e IR C utpu
HER R BRI CERTSO Vch Output 4
GRAY,/BLACK R/B V ch Output
+ Open collector output (5V,12V) #—7>23aL 7% (5V,12V)
* High resoolution 24,000Max.  =%#28E 24,000C/Ti2 WHITE B ECh Output
. Less wiring type BRI 1T WHITE/BLACK B2 W ch Output -
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INCREMENTAL
LT YRAEI

APPLICATION FEATURES
A& R
&' ®Brushless DC Servo motor control ®Easy to attach
= ACDC=E- 4 il B0 (HF 255
=
TT]
oc
(&)
=
TS5200N400

OI H 6 OSeries

Dimension mm & mm

42

0.2

N.P

460

I O—9BHHE
25Min. \N

.y
LJIEE%J .
ABRHIEDRC
&35

2
Shaft Details Recommended Dimensions on shaft
IR HEEE— 28

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

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

O‘IH60— - PL |-LLI[6/-[5]V

. . Resolution Model No. TSOOOONOOO Pole
Optical Size ARREE /T % % |44 ol | sl & %?},;;Sei
Incremental $ 60mm 1,000 TS5207 4: 448 51 45V
Hollow Shaft 1,024 TS5208 6: 618
Encoder 2,000 TS5212 88t Output phase
2,500 TS5214 R
5000 TS5217 N400| N410 | N430 6:A,B,Z
d U,V, W
6,000 TS5233
8,192 TS5246 Output form

HARRE

L © Line Driver
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B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 9.8x10"3N-m
2 i3 HE 1,000~8,192 C/T #z )] N )7 v (100gf- cm Max)
Supply Voltage V5O Moment of Inertia 6.5x10 -6 kg-m?
2 # ® K DO+5V=5% m o o E (659 -cm? Max)
Consumption Current Maximum Rotating Speed 6,000min -1
W = = * 200mA Max 8 X H & E & (6,000rpm) =
S g 0.05mm TIR Max =
Mounting Tolerance Axial End Play 0.2mm Max =
AhmHELEXL | BIANE : —
" 261531 184 ih 0.1° Max E
£ perating Temp. Range (s REO o
@ 1| Line Driver \Sjoir;e%q;rrent pomA B % B E & 20~+85°C CZ,
2| 74K A4N o mA Max Storage Temp. Range o =
s 7 B B B E & -25~+85°C
O g Sink Current -
- LB R 20mA Max Protective Construction
& & W B IP =40
Vibration 49m/s? (5G)
# B (HBF2G)
Maximum Response Frequency Shock 980m/s?
BN EE 200kHz Max w » (100G)
Rise time, Fall time Mass
IOE Y. TV OB 100nsec Max = B 0.5kg Max
Ll
HABREE (5]) HALIHEZE
® Line Driver OQutput 14 > RS 4 /\HAH T
bod= 1 +1 e=Tzl
a, b,c,d a"°"4—3 €= -2
I

Twisted Pair Shield Cable.

/AR INT S =)L R
26LS31 484 F—J) | 26LS32 #HY A ch Output _I I__I g : :From Uch (rise point)

A fHED to Zch center
B ch Output | | | pE1e
‘E B BN —l g:ZMFE UM (ZEY)
1+1°
Encoder ‘>:<~Transfer distance 1km Max e Zch ;)u‘l:tljp;;:} | R |
\ Mm% ) Z 18 ccw
MARXIEE  km LT | Viewed from Mounting side
*¢Note that transfer distance depends much on ambient condition. g BEELRT
NRRGRIEHIE . FRARBICLVRZ(EDVETOTITEERCES L, “—'

B ATTACHING WAY (EXAMPLE) U i I
Bt ()

V ch Output |
Dimension mm ~Fi& mm Vi *EHE?J L — | 8% | kimnpa| -
4 30+1° | 180°
2-M3x3 wechouput I | 1 I 6 20+1° | 120°
Hexagon socket set screw (Cup point) w HEHE A ki llm|[n plag 3 15210 90°
/mr\mtm U (< i#5) M3x3 (27) ) ) =
| = 5 %
Driving Shaft [~ | —] Lead color Line driver Output
BR U— N 5S4 RS CNHA
RED 7 DC+5V
- BLACK = GND
BLUE & Ach Output
M3 Hexagon head socket cap screw BLUE,/BLACK &5/2 AchOutput -
o 5
ARBRFFN b M3 GREEN 7 B ch Output
BN GREEN,/BLACK /B BchOutput -
YELLOW = Zch Output o
YELLOW,/BLACK % /8 Z ch Output -
M SPECIAL REQUIREMENTS o - G o]
. BROWN,/BLACK %/ & U ch Output
For special cases, please consult us. GRAY R V oh Outout
HER R BRI CERTSO Vch Output 4
GRAY/BLACK  [R/& V ch Output
« Complemental output (12-15V) 2> 71 X > &ZJLHA (12~15V)
+ Less wiring type HER21 T WHITE B Weh Output -
WHITE/BLACK H/2 W ch Output -
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INCREMENTAL
LT YRAEI

APPLICATION FEATURES
R & "R

®Machine Tools ®Strong resistance against vibrations
T AR AREIPEC B, SHEA S,
®High speed response
IS E

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

4 f5mIE% 2 R LTI DR D 4 50750 Z % )

TS5270 (BHHEEY 2 —L=04)

MIiBO0.4

=
|
=
1T,
=
(1T
oc
O
=

Dimension mm }i% mm
Max. inalignment between sensor and wheel center
L = 3500 Min 2-05.3 | LY EEEO L 2T NFEEE0.3
\ E _‘f i Y
~| 8 2 b i
<
+= > I S <D B
on e g
& R pan T ] T O/\ 3
e e B
oSN 12y H
Cg HH'" «.lQ 5001 ! o~ />/ 'g v
o| 0¥ S | - &S
2y ! S
2 f Spur wheel ‘ éfﬁ_l
oh (Spur wheel is not included.) 0
o e ! P
< (REIIHFBLTWEEA) Y Spur wheel for
[} .
: N // -0.04 Z-phase signal
] - i = Vi ZiBFEE
i g@
= 18
o4 \
N
1 3 'iﬁ
=] | Bl
© = )7 ==
i A 1 #
: ML — < i
I i J
; 40 Max
A
o Al
. 1]oo2|A
Recommendable pilot diameter for motor ¢ 122
Unless otherwise specified tolerance is =0.5mm HEESAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HEX DR (3 RER THEMERE C £ & LY,

MIB 0.4~ C/T-[L1[3]-[B]v
]
. Resolution Model No. ‘ Voltage
Magnetic C/T % B O
| tal S B Output phase BREE
nerementa 1,024 3% TS5270N15 WA 4 5: +5V
Built-in %No. of teeth=256 3. A, B, Zphase
Encoder KEH256DI5E
Output form
Module of Spur wheel H AR RE
AR 12— L : Line Driver
i':i%(;i:)% za=h © For special cases, please consult us.

O #FAIH#RIE S 20,
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B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution (No. of teeth=256) Air gap between Sensor & wheel
&l = - 9 o .15 +£0.01
# ® ge | To2eom (EH256D52) T Y EEESNOF ¥ v T 015 =0.01mm
Supply Voltage 5% Radial Inalignment btwn Sensor & wheel .
B i % 3 DC+5Vigs, Y EEES Y TINHIER L *0.3mm
Consumption Current Axial Inalignment btwn Sensor & wheel .
H R B % 300mA Y EWERS R MEEMERL *0.5mm -
Onerat <
perating Temp. Range 10~+80°C -
“ 261531 B £ B B & o =
£ LU
£ Storage Temp. Range o0 o
.u'? 7| Line Driver \Sjoir;e%(?;rrent SomA Max ] =& B E @ 20~+100°C E
a | 71T K740 o Protective Construction oc
£ w ® % e - IP =50 (&)
O g Sink Current ki = =2
= 3,8 = > Vibrati Full Amplitud —
v IR 20mA Max yébra on 8 | 2mig  1.5mm 0.5Hr (5~500Hz2)
Maximum Response Frequency 200kH Shock 294m/s? (30G) 3 axes 6directions. 10 times each
B A B 5 A B % i ] B | fimsec 3867 £108
Rise time, Fall time Mass
TEN., TFYBM 8 ] 0.5kg Max
L
HAERERE () H A ZE
— = ¢ T
® Line Driver OQutput 54 > KZ M4 /\HH T.7T T
a|bjc|d a.b.c.d=zi§ e=-%3
Twisted Pair Shield Cable. !
sl JAAMT =L W A ch Output
26LS31 18 =70 | 26832 1Y A A _,__\_ _| et

[&] [4]
Te S I S ey I
: ovﬁ
Encoder ‘>< Transfer distance 1km Max 7 Z ch Output it e
R EE T kmEL T ZABH 7 T

cw
CW rotation viewed from magnetic sensor side
B AR 7 Y & ) R CRET AR EERRE

* Note that transfer distance depends much on ambient condition.
MRNERERE. FRARRICEVAREEDYETOTITERC LS,

Il CONNECTION TABLE Il SPUR WHEEL SPECIFICATION
¥ e & HAE U lRELE
Lead color Function ® Spur wheel of A-Bch Signals ~ A#8. B#iEFIsEE{Hik
U —KNige& #® BE g)'()f Te%h 256
RED b DC+5V Module 0.4
BLACK = GND Va0 :
BLU E/ E/i Ach Output ’I;’T!es;;re éngle 20°
BLUE,/BLACK B8/ 7 A ch Output Accuracy _
GREEN #® B ch Output Lis} i1 JGMAS~ 4%
GREEN/BLACK #&/2 B ch Output ,T—;°th Thickness 8mm
YELLOW ® Z ch Output Outer Dia.runout against Inner dia. 0.02TIR Max
YELLOW,/BLACK &/2 Z ch Output REICHT 2SR i
Shield pantiaN Case GND @ Spur wheel of Zch Signals ~ Z #EFAsEE 4%
No.of Te%h 1
i3]
B SPUR WHEEL (Separate Sale) Moduie o
HeE (B15E) BT :
Pressure Angle 20°
E 7 A
Model No. No.of Teeth Outer Dia. Inner Dia. Tooth Thickness
B B EESME HEERE E 4mm
MU1528N45 256 $103.2+0.02 9 45 +001 ® Placement of Zch wheel vs Ach Bch wheel
MU1528N50 256 0103.2+0.02 0 50 *%1 ZHHEEE A, BHEEEOMERR

Index for Z ch
R ZHREA Ty I X

e : ;
K
Wheel for A.B ch
A A BEE®RE
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ABSOLUTE

I IJa—hk

APPLICATION

A&

®Measuring Equipment

FEATURES

R

®Small and Light weight

A IR o /N R
®Machine Tools ®Rigid Bearing
TAERE M L B
®Robots ®Low Cost
gy b {ECAT A%
TS5610

OA S 5 OSeries

4001

ABSOLUTE

3-M3 &Z6
3-M3 Depth 6

Unless otherwise specified tolerance is + 0.5mm

60

I'—«»—
Bm

0452
| 032 80

$50

J.

BESAZE £0.5mm

LJ

Dimension mm ~Fi%& mm

% ~_L=500Min

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

8

bit

C

5

Vv

O;f\S 50 —

Optical
Absolute
Shaft

Encoder

Size
¢ 50mm

Resolution bit Model No.
2 @B OB Y
8 TS5610

31 amygaug

|

Output form

C : Open Collector

Voltage
5145V

Output phase
H A M
G : Gray

L4

HARRE






B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution 8 bit Starting Torque 9.8x10"2"N-m
e % B ' g ® b N7 (1kgf- cm Max)
N . i .0x10~6 kg - m?
gjutput Phasejj " Gray Code LA T— K 1l\éoment ifﬁlnema - $ (?3%); .Ocmz I?Aar:)
- - —
Consumption Current Radial 98N
b - B P 120mA Max Allowable Shaft Load - 221G (10kgf Max)
OB W o® B Axial 49N
#wrm (5kgf Max)
Operating Temp. Range o
TD62503F 10~
g = Maximum Allowable Output Voltage B Off B K B B 10meree
2 A Open Collector *HFRHAEE ? 24V ¢ Storage Temp. Range
= BAHFE EE 4 : —20~+ 85°
2 *—-7ravv 4 ®r F# A E 20~+85°C
g ’ Maximum Allowable Sink Current Protective Construction
& BAHARAER  80mA & & om & IP = 50
Vibration 49m/s?
& B (5G) w
Maximum Response Frequency Shock 490m/s? =
I ENEREE 10KHz ® = (50G) =
Rise time, Fall time Mass (@)
T Y. LT M u ] 0.5kg Max @
N [ =
Ll
HABER (B) HAMHEZE
® Open Collector Qutput #—7">aL 7 4HA ® Gray Code JL4a—FK
—CCW Vviewed from Shaft End
?hle)lﬁl Eiifbl_e.j_)b #in L WRT
; S | DC+5V:RL=220Q
/ Power supply DC+12V:Ri=470Q ot
ES e
/ \ Output signal Iine./ \ J_
3
— e | 47 2
- ~ L : Load 22
Encoder ‘>< Transfer distance 50m Max ‘ L& —\—,—\_
|

B (=% ERES0m LT (Ic=20mA)

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

o[1]2]3]4]s]6]7]8]o10lt1[12]13]14]15]16]17]18]19]20]21]22

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

HEREEAREL, ERVOBERFEERLERTT.

Il CONNECTION TABLE
E L i%

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

(HAES I, HAESRICTHAEE TR Z80)

Lead color Function Lead color Function Lead color Function
U— NigeE - - I — Nig& w8 U—Nige& w8
BROWN B3 1 ST Digit (MSB) 27 || GREEN & 5 TH Digit 23 || BLACK = GND
RED i 2 ND Digit 26 || BLUE & 6 TH Digit 22 || WHITE =] DC+5V
ORANGE & 3 RD Digit 25 || VIOLET % 7 TH Digit 21 - —
YELLOW = 4 TH Digit 24 || GRAY S 8 TH Digit (LSB) 2° - I
m{#ﬁ}ﬁ (@J) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm s E mm B IRT7I54X2 MIFERTBH Y TU L THEILE>TED>TEETOTEREL T L&,
Driving Shaft
EREhdn
Driving Shaft 7
X N -
l = . 0.15deg Max
—5 v
N < N S T Encoder
= 20 Max Ioa—4
=}
p= B=

Plus pan-head screw
TFARENMIL M3

Zamugaua, 32





ABSOLUTE

ABSOLUTE

I IJa—hk

APPLICATION

FEATURES

A& B R
®Measuring Equipment ®Rigid type

Al b 2 BRERILIE
®Machine Tools oLow Cost

TAERE (A4
®Robots

=

TS5620

OA S 688eries

Dimension mm ~Fi%& mm

1 93Max
7.6
5801 By 25 4+
9 3-M3 R&7 = |45 64
3-M3 Depth 7 - "
<
/—é@\ I_I )
4 s
=z
3 2 3
S| o & | = ] L
g g = 2 5
=S o = é
0
=
x
% A B
Connector E
SRCN2A25-24P ~
“_SRCN6A25-24S (# 73 3>) -
Unless otherwise specified tolerance is = 0.5mm BEINAZE £0.5mm
ODESIGNATE THE NAME OF FUNCTION WHEN ORDERING
VAR ap =4 | =Y | A
EEX DR 3R THEMEE C 728 LY,
OAS 68 — bit —[C| -]V
. . Resolution . Model No. Voltage
Optical Size 5 @ g bit B TR
Absolute ¢ 68mm 10 TS5620 545V
Shaft 11 TS5621 12 +12v
Encoder 12 TS5622
. Output phase
~ %
0~359C/T (1) TS5626 WoH 48
(3 1) 0~359 resolution shall be for P I Pure Binary
OAS68-360C/T-CG-5V only. BL2iE
S HRBE0~359( OASE8-360C/T-CG-5V G: grlf{r
DHEBNET,
Output form
AR
C : Open Collector
STANDARD ITEM #1Z#&
Description | Size | Resolution Ofgtr%‘t IODLrJ]tapng Voltage| | N-number
' ® S| DERRE wnpee| wohdE | BE N &
5 N131
G 12 N231
OAS 68 bit C
p 5 N132
12 N232

33 amygaug,

O For special cases, please consult us.
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B SPECIFICATIONS

4%

— CW Viewed from Shaft End

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution . . . Starting Torque 9.8x10"2"N-m
PN @ & 10bit, 11bit, 12bit, 360C/T i ) r W 5 (1kgf- cm Max)
Output Phase Pure Binary Code, Gray Code Moment of Inertia 3.0x10-% kg -m?
H ] # f2¢a3—K, JL/a-F 18 i3 :3 % (30g - cm? Max)
Supply Voltage 5O L EO Maximum Rotating Speed 5,000min-"
® B 2 ® E | DCrVEs® DO+12V=8% 11 g x B & % & (5,000rpm)
Consumption Current Radial 98N
b ® z i 250mA Max Allowable Shaft Load FEHE (10kgf Max)
s W O w B Axial 49N
A @ (5kgf Max)
Operating Temp. Range - o
£ H _ TD62503F B £ B E B B -10~+70°C
S % o Collector Maximum Allowable Output Voltage Storags Temp. Range
= pen BANAHAEE 24V : —00~4 85°
Syl A-7ravss _ _ ® % B & 20m85°C
8 ] Maximum Allowable Sink Current Protective Construction P <52
U] BRAHARAER 80mA ® % ® & =
Vibration 98m/s?
& B (10G)
Maximum Response Frequency Shock 980m/s?
B AKX B OH B 10kHz & B (100G)
Rise time, Fall time Mass
I kW XTFYUBHE et B 1.5kg Max
Ll
HAOERERE () HAAMEE (F])
® Open Collector Qutput #—7">aL 7 4HA ® Pure Binary Code #i2¥—FK ® Gray Code L4 d—FK

— CCW viewed from Shaft End

Shield Cable. " PRy ) s
S RE—T (Reverse "Open", "5V") #ifid 1) R T Eim L WRT
/ Power Supply DC+5V:RL=220Q o o
— DC+12V:Ri=470Q
B8 I
/ \ Output signal Iine./ \ J_ 2 2z |
— waEssn |\ 41 z 2 —
~ . 2! 2 — —
Encoder ‘ ¥ Transfer distance 50m Max ‘ t Loadﬁ . (S B I B R . 1 [l
Bz < EEBE50m LT (Ic=20mA) SN pEp il Wl i I Bl T N e T s I e N B
o[1]2]3]4]5]6]7]s]o[1o]t1[12ta14]1s]16]17]1e[1ofool1] o[1]2]3]4]5]6]7[8]o1o[t1121af14]1s]16]17]18]19[20f21]2]

*Note that transfer distance depends much on ambient condition.

NRNERIERE R, FRARRICLRECEDYETOTIERS LS,

Bl CONNECTION TABLE (EXAMPLE)

(%1)

i S

ABSOLUTE

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

(HAESF. HAESRICTHEE

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

CHERRC 2E W)

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

Note) In case of pure binary code,Count increasing direction Can be changed by applying 5V or 0V.

x

M OUTPUT SIGNAL TABLE (EXAMPLE)
HAEEER ()

) M2¥EI—-NDIHAE.

“BV7 F /-3 “OV” EEIMY B LICKUEMAMEEADEPTEET,

Note that attaching alignment can be changed by the cou'élings when coupled to the driving shaft.
BEIZRT7IAA MNIERTEHY T THEILL>TED>TEERTOTERELTLLES L,

Resolution $ME&BE Digit #i 1ST 2ND 3RD 4TH 5TH 6TH 7TH 8TH 9TH 10TH 11TH 12TH 13TH
10 bit 29 28 27 26 25 24 28 22 21 20
11 bit 210 29 28 27 26 25 24 23 22 21 20
12 bit 211 210 29 28 27 26 25 24 23 22 21 20
. Driving Shaft
B ATTACHING WAY g / e
(EXAMPLE? 7::5 ' % ’’’’’ D 0.15deg Max
5% (B) A
. . [S] Encoder
Sigersion IR e e o 5





ABSOLUTE

ABSOLUTE

I IJa—hk

APPLICATION
A&

®Machine Tools

AR

TS1857

FEATURES
"R

e®Specially divided

REER oy
®Rigid type
BREERALIE

OA S 6 6Series

24.6"

Dimension mm ~Fi%& mm

71Max

¢ 6080

Unless otherwise specified tolerance is + 0.5mm

i

~

o
|‘,Am
B w

3
I 1 > -2
< ©
=
LED for displaying
]\ the marker signal

~—H{ESF/RLED

%} . L=800Min

BESAZE £0.5mm

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

E

24]y

OAS 66 — -
A

Optical Size ?}esﬁﬁ%g M;geli'éo.
:::;Iute #66mm 8 gViSi%‘ TS1857N8
Encoder 12 gViSi;; ToteeTNI2
16 ?}ivisi;; TS1857N16
20 ?}ivisigj‘ TS1857N30
60 ?}ivisigj‘ TS1857N60
?}ivisigj‘ TS1857N90

35 amygaug,

Voltage
BAEE
24 1 +24V

Output phase
Hoh M
P : Pure Binary
#23&

Output form
HARRE
. Emitter follower
‘IIv4a7407

O For special cases, please consult us.

O $FAHRRIF T 20,






B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution 8~90 Division Starting Torque 2.0x10"2N-m
2 % BE | #E )] N )7 v (200gf - cm Max)
Output Phase . N . Moment of Inertia 3.0x10-% kg - m?
i ad—
0 5 i Pure Binary Code #f 2 K 8 e 8 = (30g - cm? Max)
Supply Voltage Maximum Rotating Speed 5,000min-"
] DC + 24V 5% o g ©pe
L i B E retime B X B & % K (5,000rpm)
Consumption Current Radial 98N
b ® z i 150mA Max Allowable Shaft Load FEHE (10kgf Max)
s W O w B Axial 49N
A @ (5kgf Max)
Operating Temp. Range - o
1S Hi Maximum Allowable Output Voltage B £ B E & H ~10~+60°C
L-'-? 71| Emitter follower BEARSHAERE 50v Storage Temp. Range —20~+85°C
E— | TIvVE74HT Maximum Allowable Sink Current kR # & K
3 - BAHEARAER 200mA Protectivtf Construction IP =53
= G # # &
Vibration 176m/s?
& B (18G)
Maximum Response Frequency 20KkHz Shock 980m/s?
B XK & & B B # & % (100G)
Rise time, Fall time Mass
TEN. TFYBM H 2 0-6kg Max

M CIRCUIT AT OUTPUT STAGE (EXAMPLE)
HARE R (B])

IIyv47407HA

Sh|e|d Cable.
=LK —TIb

/ Power Supply
DC+5V:RL=220Q
Output S|gnal line. DC+12V:Ru=220Q

\
| mpeme | gileZ O]
|

® Emitter Follower Output

—

L: Load
‘X Transfer distance 50m Max

Encoder L: B
B {m% IEBES0m LT (Ic=20mA)

* Note that transfer distance depends much on ambient condition.
MRNERERE . FRARRICEVARE(EDYETOTITERC LS,

Bl CONNECTION TABLE (EXAMPLE)

Il OUTPUT PHASE SHIFT (EXAMPLE)

HAMEE (6)

Division Viewed from Shaft End
*125zi COW g 1) R <

0° 90° 180° 240° 3607

0 1 2 3 4 5 6 7 8 9 10 11 12

Strobe Sig.[ LI LI LI LI LI LI L L L L L L

20| M1 1 1 1 1 |

2' || L1 | I

22l 0000 orruvUrure ]

28 | |y Iy Iy

Parity Sig.[ 1 L1 gl I

Marker Sig.[— —

Division Viewed from Shaft End
*16 53 COW siz xR T

0° 90° 180

° 240° 360°
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16|

Strobe Sig.[ L L L LM LT LU LT LU L L LT L UL

& & (B)

2|l Mmoo |

2 ! ! ! il gy Bl
-5 IR e I I W e N s I s s o B
Lead color Function Lead color Function 2
. ) . & I Iy Iy 6 oy 6y
I —Nig&e # BE —Nig&e # BE Parity Sig.
VIOLET % DC+24V RED 7 20 Marker Sig.ry iy
1
WHITE 2 GND ORANGE & 2 *The logic shall be negative and above figures shall show
GRAY 3 GND YELLOW = 22 voltage wave-forms.
BLACK =2 Parity Sig. GREEN % 28 HERIBIIBREL, ERVOBERFERLEZRTT,
BROWN % Storobe Sig. *For other details, please refer to individual Specification.

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

Y —NEBIELEDRRODA TESHAEhE A,

B ATTACHING WAY (EXAMPLE)

Hyf‘-]-ﬁ;f (ﬁlj) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm sFE mm  BAIZ7IMA> MIERATEDy TV THLE>TED>TEXTOTERL TS EEL,

77 Driving Shaft
Attaching plate (P11712) Optional Driving Shaft EREhEh
WA (P11712) B ma | - B SN
2-045 ‘ - \ 015 Max
] e
b
o| O =)
20Max .
[l
N\
0 2 Plus pan-head screw ’
3.2% FFEAMLENNLL M4
20 5.2%. =
: Attaching plate (P11712) 3places (Optional)
B (P11712) 3EFr (BIFE)

XZOMEFRISERNERCIUET,
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ABSOLUTE
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APPLICATION FEATURES
R & B R
®Detection of press eVibration-proof = ®With BUSY signal
crank angle it BUSY {55t
TV A2 5 VoA e®Shock-proof
i e
®Water Drop proof
Pttt
TS5607
24.6* 66Max Dimension mm & mm
7.6 3.3
3
=
HINIEER
=2 P4
15 ‘
=
g\ Cable
r—7J  L=800Max

Unless otherwise specified tolerance is +0.5mm

IBESAZE +0.5mm

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

360

O;f\S 66 -

!

C/T—[Cl[Bl-12)v

Optical
Absolute
Shaft

Encoder

Size
¢ 66mm

Resolution Model No. Voltage
o2 B R S EEEE
360 TS5607N4 121412V

37 amygaus,

Output phase
H # M
B : BCD

Output form
H AR EE
C : Open Collector

© For special cases, please consult us.

O HFAIERRIF T 20,






B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resoluti tarting T 9.8x10-2N -
a  m B 0 ~359C/T R (1kgf- om Max)
. i .0x10 - ¢ kg - m?
gjutput Phasejj . BCD Code BCDZ— K 1l\éoment ifﬁlnema - $ (?3%); .Ocmz I?Aar:)
- - —
;Supply Vt;};age ® - DC+12V=10% éaxm;?m R@otatlrég Sp:d & ?éogg(?:;]m)
\ Py 52 ’
Consumption Current Radial 98N
b - B i 800mA Max Allowable Shaft Load FEHE (10kgf Max)
FOE @ & = Axial 49N
A @ (5kgf Max)
Operating Temp. Range - o
1S Hi Maximum Allowable Output Voltage B £ B E & H 0~+50°C
"-'-? ] Open Collector BARSHAERE 28v Storage Temp. Range ~10~+70°C
E— i A-=7rav7s 4 Maximum Allowable Sink Current R # & K
S g BAMARAER  50mA ;:otecnve;E Constru;%ion N 54
- % =
Vibration 49m/s? (5G) &t 98m/s? (10G) 5~500Hz
& By 3EE1H w
Maximum Response Frequency Shock > =
= . . _ 490m/s? (50G) 11 . 36 3
B X 5 Z B § M 2.5kHz & = m/s? (50G) 11m sec. 38675 A% 3ME 3
Rise time, Fall time Mass N (@)
. ’ - . - X — 7 VIR
T EY . TTFYEE 1.5 sec Max o - 0.6kg Max (7 — 7 IVIZE<) 8
<

M CIRCUIT AT OUTPUT STAGE (EXAMPLE) I OUTPUT PHASE SHIFT
HARE R (B]) HARLHEZE

® Open Collector Qutput #—7">aL 7 4HA —+ CCW Viewed from Shaft End

Shield Cable. #him &R T
= Rr—=TJW 2510
/Power Supply DC+5V:RL=220Q X
DC+12V:Ri=220Q
EZd 2°x10 — T R
/ Output signal Iine./ \ J_
—K | ) H1ESE | 4% 2 L] L]
- ~ L: Load 2
Encoder ‘>< Transfer distance 50m Max ‘ L: éan 2 | L
PrfEXBEBES0mEL T (Ic=20mA)’ o
[ SN S

*Note that transfer distance depends much on ambient condition. )
MRRERIER(E . FARRICEVRE(EDYETOTITERC LS, 2

o[1[2][3]4]s]e]7[8]o]to[t1]r=]13]14]1s[16[17]18] 10]20]21]e2

. CON NECTION TAB LE *The logic shall be negative and above figure shall show a voltage wave-form

E & i% KERIBIZARE L, ERVOBEREFEEZRLARTT,

Lead color Function Lead color Function Lead color Function

U—Fige - - J—FigeE W BE U—Fige L -
BROWN 3 B2 (x200) (MSB) BLUE &5 A1 (x10) WHITE/VIOLET HB/% DC+12V
RED b A2 (x100) VIOLET %% DO (x8) WHITE/GRAY  HE/IR GND
ORANGE & D1 (x80) GRAY 73 CO (x4) WHITE/GRAY  HE/IR GND
YELLOW = C1 (x40) WHITE =] BO (x2) BLACK 2 Reverse Count
GREEN o B1 (x20) WHITE/BLACK H/2 A0 (x1) (LSB) WHITE/BROWN B/3 Busy Signal

B ATTACHING WAY (EXAMPLE)

Hy‘hrﬁ;ﬁ (@J) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm & mm  BEIX7SA42 MEERATEH Y TU L TELE>TED>TEETOTERL T L &L,

Driving Shaft

Attaching plate (P11712) Optional Driving Shaft % ER DN
AT (P11712) Bl5E ER B l ] 7i7
LA .
=+~
—| - [F—E—
o R
[
8
o 7
[l
2 Plus pan-head screw
% TFEARGLENNL M4
0
5202 Attaching plate (P11712) 3places (Optional)

WAF (P11712) 3 &R (BI5E)
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Smart Abs’

APPLICATION FEATURES eSmall Size
2 BE W
®Serial Data Transmission
®For Small Wattage Motors Y TILTF — AERHR
INERE— X ®11bit/1Turn,Multi-Turn,13 bit.
®Robots 11bit/ 1 [lfx, Z[al4K13bit.
= ®Fail-Check Operation
E 2 bring
®Built-in capacitor makes it possible to work
during power failure
IS ot SINIHIY BEENT 8 SME/ Sy 7 ) 5 KO ¥ 7Y 4T

SA35S - LT — A h Ny 2T 9 T LET.
eries

Dimension mm ~Fi%& mm

(18}
-
>
-
o
n
m
<

15+

Hexagon socket set

= screws (attached) |
oc RARMIED AL (K IZH5E) !
o) M3x3 (2&fHE) |
i 1
5
) Encoder mounting surface 41 Max
S I a-—ABH&E
go 3.310.2 g ’? 4»747(1)
© © o3 .15~20 7 0.2 Electronic
< < i I
E1 - _ parts
N etzIVIZ o 887 722279 U A -
o 4 —J—ftjco2|7| “& [+~ — i 1 BT
oy Tz 77, < o { TLZZ777777) | | ‘
§ 0 T I e
] [Sch I ——
10.2 (1.6) v o o R:@ [ [ '8
257 N(3.4) Joint recess Recommended + | J: T 14 :
) 4 >0O—%f Dimensions on shaft | i i L
shaft details 06.3 E— EpHEE 14 ‘
BHEEHAE
Unless otherwise specified tolerance is = 0.5mm BEINAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

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

Smart Size Resolution Model No. Voltage

Abs P W R R BEEE
¢ 35mm .

Encoder Single turn  11bit 5:+8V

Multi turn 13bit | |TS5643N110 i -
S | Serial
Total Count 24bit

Output phase
H H M
P : Pure Binary
2

L : Line Driver

© For special cases, please consult us.

O HRIHHEE B 230,
39 amygaug,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
5 & Absolute Signal 11bit/turn and 13bit/8,192 tumns (total 24bit) Starting Torque 59x10"3N-m M
B & 7TVYa—MMES | 11bit(1HE), 13bit (8,192HE) &5t24bit g ®B O~ L4 (60gf-cm) ax
§ N Incremental Signal 2,048C/T, 2-Phase output 1C/T, Zch. Moment of Inertia 1.0x10-6 kg - m? T
€ BB| (25U IER | 2,048C/T, 248H A, 1C/T, ZHIMH 8 It £ &= (10g-cm?) P
Output Phase . . Maximum Rotating Speed 5,000min -1 (Mechanical Spec.
: a— o g op€ M
i 7 s |  PureBinary Code #2iE3—F 8 x B & & & | (5000mm) | mEmtg |V
Supply Voltage DC+5V+5% Radial Doy » 0.05mm TIR Max
B iR % E Mounting Tolerances Axial End Play 0.2mm Max
- ANBOBSHEX L | WrEAS :
Consumption Current 150mA EEEI R wEn o oen 0.1° Max
e - R Battery Operation -
H B =z i) o :100pA Max Operating Temp. Range -10~+85°C
B £ E E &
£ Source Current Storage Temp. Range o
5 N -20~+90°C
i % Line Driver ooz L AER 20mA Max R # B E #
3 gé 4K 4N Sink Current Protective Construction Not Enclosed
e S UBER 20mA Max 1 Ei 1 & BIRHEE
Absolute Signal Vibration 98m/s? (10G) (5-2,000Hz) for 2hours
Max Response Frequency FIFTIYa—h 170kHz & B) | 98m/s? (10G) (5-2,000Hz) &&Eh28ER w
& K & & B K ¥ | Incremental Signal Shock 1,960m/s2 (200G) 11msec, 3times =
L2URT B 170kHz & 2 | 1,960m/s? (200G) 11msec, &A3E =
Serial Data Transfer Cycle Mass Without Cable (@)
SUTFTLE XA N 84ps H 1 0BkGMaX (4 S ag ko) @
I?flta Code Manchester code ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <L
F - % 12 = K R~ F 1 XA 4FE ®Fully absolute data of 11bit shall be output by turning
the input shaft by about 1.9° after the power supplied.
. CONNECHON TABLE OHFIF/Ny 7 (VB) HEERS [REY F7 LEHERGV
ORI I—4(3, BRBA®R. AD#MEMN.S EEGILEDI LK,
s E E2MbHFTY U1 hF— SHHNENET,
SONAL | FGNCTION | CoLOR Il SYSTEM CONNECTION
BRN
Rx Serial Data * %ﬁw]
A SUTNT =4 | BRN/BLK I . =
X %12 ; N OC
Incremental Ach BLU ! |
A POY IR & : Clock 58 AU5688 47 Frame Reception completed |:_>
— L AIES BLU/BLK ! TU-LEEETHA 1 R
A A 1 HR ! 54 I(;I;K EOS 24 Carrier Sensing Signal | [
B Incremental Bch GRN ! CRS x4, y7+t 228 ! -
1 ;;{;ix - 1? ! EoP 45 Parallel Signal Renewed | i)
- L AIES RN/BLK ! 46 NIVIVENEHES i
B __B tﬁ|z . %ﬁ ! CRC [——"CRC Error , : =
ncremental Zc | Chip-select input _ CRCI7-H |
z 127U % ®5 ! HAEIA S 13 CS 1st Half Frame  2nd Half Frame
= CHIVES YEL/BLK ! ; 31 SEL1 AE7L—L BEIL-L
z Z 4 /= ! D_ata select input [ 5 DO |44 P B !
RED AT —2gEAAH SEL2 (SBD1 [45 712 i o
Vce DC+5V 7 ! o1 |1 W H :
7 ! . 60 D2 41 B3| |22 !
GND ov WHT/BLK 1 Mode sglect input [ 1 A0 D3 [20 s me !
= E/R ; E— FYRAN A1 D4 [39 moi| |BE
VB 2attery ! D5 [38 75 T2 |
Ny FY =] | +5V 7z IS !
S BLK ; % D6 [37 Joil |52
ND o = ! 59| ot D7 [36 T b
RST Reset GRY TS5643N110 | 25 D8 [34 g liomy b
Uiy b 3 ST =R |Serial | w e RX 32 I P
Case Ground GRY/BLK JUTIES S-enal ' 26532 8 Kt D9 : 72 |
iround — Signal! D10 |31 wlZ2 =N
CASE GND 255K TRIE % RX AN 30 2"y [ES 25 !
Shield Shield Shield ! % D11 21 g = 220
=LK =LK =LK %,/ 2 RX ! A D12|29 & S5
~ | 28 | Q@ !
1 23 D13157 a8V |7
| 33 Vss Dl4i5e—=2" " &t 2 1
1 (MSB)D15 F=———=Frame Address 5 —, |
! 8 7KLR]
| 43 i
B DATA OUTPUT SEQUENCE i = 1] 3
! Vop |92 Vee+5V !

F—AHH B3I (ERERD)

1st Half 2nd Half 1st Half
Frame Frame Frame

Jame «piame , lame. M CIRCUIT AT OUTPUT STAGE (EXAMPLE)
EOP MM HAEBEE (F)

D15 1 ® Line Driver Qutput 4 > NS4 /\HA
Frame Address (7L —L7 KL X)

TS5643 Twisted Pair Shield Cable.
JAZXITI=ILR
2603“1' / F—F)  |26LS32 1A
LEE N\ " AU5688

L Wy

5] AEN

Encoder ‘>< Transfer distance 50m Max ”

D mREERE50mELT

Zamagaua, 40





SERIAL SIGNAL RECEIVER
U TINES=ERIC

AY—bFI =N\

Smartceiver (ausess)

2% — k¥ =3kt SmarkAbs (2w —+ 7 7V) VA —HZhbiT
YV F 2 ALFFEALRENY ) 7GR A ST VLERIZARL, 3 27— b
EB L LCCPUNZIZHETE 9,

Bk

0V — 7 TINGHMNENE VY TGS (25bitD~ ¥ F = Z A FFHLFEY U 7UES) &/55 LGRS 4R,

= @271 - LTHEENTL BTy I—XOUNERE, WHET v FT2 7L — ARMHZEHTX 3,
| ®CSERIZkD. 16bith 7427 — FHNERETE, CPUNRISHFHTE S,
O
@
=4 [l SPECIFICATIONS
%’pp'y%mtag{% E 5.0V £10%
Consumption Current
5 = = b +40mA Max
;: rr%ss;lzle;;olt%ge’i Max : Vbp Min : Vss
= Output Current/Terminal
% WA ER BT +24mA Max
'T ::rmlsgble D*gsma;&on 100mW Max
l: Operating Temperature o
- ] 1 B B -20~ +85°C
= ?%torag%TemE;ratug 55~ +150°C

. CONNECTION TABLE *For details, please refer to Specification,056880001S47
ik BHIIAUSGBBHLIE® (056880001547) £ B a0,
Pin Terminal Code Pin Terminal Code Pin Terminal Code
W F AW W F AW W F & W
1 Al 21 NC 41 D2
2 NC 22 NC 42 D1
3 SEL1 23 Vss 43 Vss
4 NC 24 CRS 44 DO
5 SEL2 25 RX 45 EOP
6 NC 26 D15 46 CRC
7 NC 27 D14 a7 EOS
8 NC 28 D13 48 NC
9 NC 29 D12 49 NC
10 NC 30 D11 50 NC
1 NC 31 D10 51 NC
12 NC 32 D9 52 VbD
13 CS 33 Vss 53 Vss
14 NC 34 D8 54 1A1
15 NC 35 Vss 55 Y1
16 NC 36 D7 56 NC
17 NC 37 D6 57 Y2
18 NC 38 D5 58 CLK
19 Vbbp 39 D4 59 RST
20 NC 40 D3 60 A0

41 anggeus,





M QUTLINE (AU5688)

5 K
17,6004 Dimension mm <Fi& mm
#IW} 0.8
= i o
= == s
= == g
= 2= ~
= = S o
. = == s
o = ndex =5 eo\ R e e e N
~ = 12T 972 = T (J;t 1/<F0~100
= A \ = S \L 04
= <H> ‘ == 18 | | ©85.,
= ==
=123 =
AH 0.35tﬂ.1
14,002 |
Ll
-
-
Bl TIME SEQUENCE 3
ALY =R @
<
Stop bit
ZhyTEY b
25us 25us
1st Frame / 2nd Frame
RX —— RiE7L—L - BEIL—L
EOP I I =
Hiz 1st Frame (Data) 2nd Frame (Data) oc
DO ~D15 0 X F¥ETL—LT—5 BETL—LF—4 |:_’
1
5
@ 1 Frame mode D
17L—LE—R E
25us 25us
‘_.1_5_‘_":[3_'"[‘9_ ‘ ‘ 2nd Frame ‘ ___________
R dmEruoal Te¥oUroal
EOP I_l
cs | |
SEL1 ,—\—
Hiz 1st Frame (Data) 2nd Frame (Data) Hiz
DO ~ D15 7L -17 -4 XV -b5-5
@2 Frame mode
27L—LE—FR

I GLOBAL CLOCK CIRCUIT (EXAMPLE)

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

I a—4EDA2T7 11— ()

1A1 Y1 Y2
N o | AUs6ss [— > CPY
Encoder bus
XTAL : SEIKO EPSON T a4

I /O3-S E Line Receiver

XTAL MA-406 8MHz F4LT—NN
R1:1MO 26LS32 1A

ct T 1,62 10pF (+5%)

A
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Smart4bs’

APPLICATION FEATURES ®Full Absolute Signal Output
g % E TIAT TV 2 — MaFh

®17bit/Turn,16bit Turns (At 6,000rpm Max)
17bit/ 1A%z, % [Al#L16bit (6,000rpm Max)
®Bi-direction Serial Communication Type(NRZ)

®For Small Middle Wattage Motors
IN~hBREE—4

° . o
e RIS ) 7 07— 2515 A (NRZ)
" ®Fail-Check Operation
®Machine Tools B
T AR e )
eInjection Machines 05;/;2 Cciituor:ng power outage,Multi-Turn data are backed up by external battery and built-in
o IR

ERERETEIMII N TV BLONKT Y 7V 4T ST - 453Ny 279y TLET,

TS5667N120

SA 3 5Series

60 *13 J’u? Dimension mm ~Fi& mm

(18}
-
>
-
o
n
m
<

ja
@
Hexagon socket set ‘
=2 screws (attached) o !
& ARRMIED AU (< BHE) - % :
=) M3 x 3 (24 &) o !
= 2-M3P=05 !
- N ' Electronic
[ ] X SIN.
=l Joint recess 2= parts
=2 $6.31>O0—3klf Encoder mounting surface <—»‘ SRR
I O—4Zf
= 3.4) 20 SA—SBHE i
/ = I
(1.6) 10.2 =§ i
; .. L b
) s mo ozl | i
of too e =TS Sy * e
Ay - Hrrme— S 15~ 20 "36 !
B % - SR
© ©
| g T Recommended
3.370,2
) Dimensions on shaft
. 9 2—-M2.6 Depth 4
Shajt details T afIEt M2 6Z X2
BRI 14
Unless otherwise specified tolerance is = 0.5mm BESMAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

SA 35 — [17/33| bit —|L]||P|[S]-[5]V
I I 1

Smart Size Resolution Model No. Voltage
¢ 35mm .
Encoder Single turn  17bit 5:+45v

Multi turn ~ 16bit | [TS5667N120 ) -
S | Serial

Total Count 33bit

Output phase
H H M
P : Pure Binary
2

L : Line Driver

© For special cases, please consult us.

O HRIHHEE B 230,
43 unggaus,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
5 5 Starting Torque 59x10"3N-m Max
5 Absolute Signal 17bit/turn and 16bit multiturns Total 33bit i ) S L 7 (60gf-cm)
3 ? 77V a—-MES 17bit (1[E1%5) 16bit (% El%5) A5133bit Moment of Inertia s 2
L B 18 m & = 1.0x10-%kg-cm? Typ
Output Phase . . Maximum Rotating Speed 6,000min-" (Mechanical Spec.
O 7 g | PureBinaryCode #E2Ea—F A o v L
Supply Voltage DG + 5V £ 5% Radia) Play 0.05mm TIR Max
B B B E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ANBOFFEMLEX L ngffﬁr?ciation i
Consumption Current 60mA EERF E h 0.1° Max
H & =z picd (Typ) Battery Operation Operating Temp. Range ~10~+85°C
100pA /Ny 7 U BpfERF B O B E # @
£ Storage Temp. Range - .
i % Line Driver ADM 485 #8% 20mA r # B K ~207+90°C
F gé 4 KT 4N m Protective Construction Not Enclosed
3 = 7R # B & BREE
Normal Operation Vibration 98m/s? (10G) (5—2,000Hz) for 2hours
Max Response Frequency 13MHz @B & ) | 98m/s? (10G) (5—2,000Hz) &&Eh2RERH 1)
B XK v &5 A K Battery Operation Shock 1,960m/s? (200G) 11msec, 3times =
138MHz /X v 5 U EiERs & % | 1,960m/s? (200G) 11msec, &FH3E =
35us ~ 63us Mass Without Cable (@)
(th)te) Incltding time for a request.. 1 B O0skgMax (4 — g L) ‘£
Serial Data Transfer Cycle Time depends on the ID Codes. ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
U7 N g x B H 2.5Mbit/sec Start-Stop transmission. OSFF /Ny F U (VB) #2EE [HZY F9 LB ER6V
E) -UIIXMNEEZEET, - IDICKY
RE&R8#% 3, 2.5Mbit/sec. SR
Data Code Base Band NRZ (TWO-WAY)
F — & 3 — K | X=Z/\>FNRZ(WHM)

=
Il CONNECTION TABLE &=
E e .EE L
Lead Wire U —K# | Function ## 8t | Remark i E l:
Red b Vce Main Power DC+5Vx 5% FER g
Black = GND —
Brown *x® VB Battery (Notice1) /N 5 UEJE (1)
Brown/Black %/ & GND —
Blue =5 SD ~ B
Bluo/Black &/ B 5D Serial Data JUTILF—-2EE
Gray & CASE GND —

Notice 1 : Battery Power is necessary during Power Outage.
F1 Ny TFUERIE. FEE-FTCI I-428ET 258 ICLETT,

B RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEA 2T 11—

T a-—%1
Encoder Side

20
Receiving Side

-
T

—
-t

ADM485 1824 v ADM485 1824
ADM485 or compatible 1kQ ADM485 or compatible

L SDAT: Y U7IF—%
Serial Data

1
% 220Q
% 1kQ

SRQ:JJ7IX b
Request

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

DE DE

B B 45 R 1)
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o T
ShartAbs® E&

APPLICATION FEATURES ®Full Absolute Signal Output
g % E TIAT TV 2 — MaFh

®17bit/Turn,16bit Turns (At 6,000rpm Max)
17bit/ 1A%z, % [Al#L16bit (6,000rpm Max)
®Bi-direction Serial Communication Type(NR

®For Small Middle Wattage Motors
IN~HRRE—4

it WIS ) 7 07— 2315 H 3% (NR2)
" OFaiI Check Operation
®Machine Tools D2 i ds
.Ijéfjfﬁ Machines OEven during power outage,Multi-Turn data are backed up by external battery
ﬁﬁ@ﬁgﬁ R TEIMIT Ny TV T BT — 2% Ny 2 7y T LET,

TS5669N220

SA 3 5Series

Ll
F . - . s,
) Section D-D Dimension mm ~Fi& mm
| ) N.P =D T—
o Mount Hole Detail ¥rED-D
R NG M
(5] —_—
(o'a]
<< Recommended
Dimension on encoder
0 o
+— < I a—-ZBUFHEE
Cc 2-M2.6
PCD 29 *$2
Divided equally
2-BFRN FH +50
5° 5007
PCD 29 125° 4
= Electronic parts
e TFBE
= -
: imension
—_ Axial End play +0.1mm ¢’ motor shaft
': R T X b H+0.1mm 56000 E—a8tE
o A 0015 _
L - ©
Section C-C 0.035 T
K& C-C $25 . o $5.5:02 2w
Screw with a hexagonal driving izl =
hole(with dent end) 3 ﬁ ~[0.05[B]
— M2.6 (Attached 2 pieces) 1.§/ ol
[T} 2-M2.6 Z
& — 1 AARHzszs (7#3%) A 420 —g 915 o
M2.6 (2AfHE) = -
© Fasten Torque
$6+5008 o WO hLY
0.353+0.020N-m
$12 (3.6+0.2kgf-cm)
Unless otherwise specified tolerance is = 0.5mm BESMAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

SA 35 — [17/33| bit —|L]||P|[S]-[5]V
I 1

Smart Size Resolution Model No. Voltage
¢ 35mm .
Encoder Single turn  17bit 5:+45v

Multi turn ~ 16bit | [TS5669N220 ) -
S | Serial

Total Count 33bit

Output phase
H H M
P : Pure Binary
2

L : Line Driver

© For special cases, please consult us.

O HRIHHEE B 230,
45 unggeus,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
c Moment of Inertia
S & " . -6kg-cm?
S g | Absolute Signal 17bit/turn and 16bit multitums Total 33bit 1 i B % 024x107kg - cm® Typ
§ T 7IVYUaA-MES 17bit (1E1#5) 16bit (% Eléx) &5+33bit Maximum Rotating Speed 6,000min~" [ Mechanical Spec. Max
¢ B B X B & % & | (6000rpm) |\ A
Output Phase . . Operating Temp. Range o
1 a— . -10~+85°C
W 4 e Pure Binary Code i 2 3£ K o £ 8 E & B +
Supply Voltage +10 Storage Temp. Range o
| DC +5V % N -20~+90°C
= & = E TV -5 ® % B E ® *
(Typ) Normal Operation Protective Construction Not Enclosed
Consumption Current 110mA BEEF 7R # % b BARUEE
H & % i (Typ) Battery Operation Vibration 98m/s2 (10G) (5—2,000Hz) for 2hours
110pA/3.6V /Ny 5 1) EjfEREF & ) | 98m/s? (10G) (5—2,000Hz) &Eh2RFRE
£ " Shock 1,960m/s? (200G) 11msec, 3times
o . . -
Line D & %2 |1,960m/s? (200G) 11msec, &FHH3E
S A e ADM 485 4834 20mA :
3 gg 4K 4N Mass 0.03kg Max Without Cable
3 & # & SN (r—Tnagw)
Normal Operation ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V
Max Response Frequency 13MHz E@EEF OSHFiF/Ny T (VB) $#3ER [REY F LEith ER6V] Ll
B XK W & B B ¥ Battery Operation =
13MHz /3y 7 U BhfERF 3
35us ~ 63ps (@)
(Note) Including time for a request.. &?
Serial Data Transfer Cycle Time depends on the ID Codes. <
U7 N g x B H 2.5Mbit/sec Start-Stop transmission.
E) - UVIIZXMEEEED, - IDICKY
R&8#% 3, 2.5Mbit/sec. ISR .
Data Code Base Band NRZ (TWO-WAY)
F — & 3 — K | X=Z/\>FNRZ(WHM)
=
Il CONNECTION TABLE &=
5 % 2
: - : p ==
Lead Wire U—F#& | Function # 8k | Remark i E il |
Red b Vce Main Power DC+5Vx 5% FER g
Black = GND —
Brown X VB Battery (Notice1) /N 5 UEJE (1)
Brown/Black %/ & GND —
Blue =5 SD 1 ~ B
— i < 7 7 — =2
Bluo/Black &/ B ) Serial Data SYTIVTF—-2{EE

Notice 1 : Battery Power is necessary during Power Outage.

E1INYTFUERER., FEE-NTI -4 28MET 25EICHETT,

B RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEA 2T 11—

20
Receiving Side

T a-—%1
Encoder Side

—
-t

-
T

ADMA485 1824 Vo LSV ADMA485 4824
ADM485 or compatible 1kQ : : 1kQ ADM485 or compatible
| VAN I . —
— ! ! L SDAT: Y U7IF—%
220Q 1 220Q Serial Data
| |
I I
1kQ ! 1 1kQ
R % 1 1 % SRQ: V7 IX b
— — : : — — Request
DE DE

B B 45 R 1)
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Smartinc

APPLICATION FEATURES ®Full Absolute Signal Output
A& i B TNT TV 2= MEFH

®17bit/Turn (At6,000rpm Max)
17bit/10]#% (6,000rpm Max)
®Bi-direction Serial Communication Type(NRZ)

®For Small Middle Wattage Motors
N~ ERE -4

it WIS ) 7 07— 2315 H 3% (NR2)

OM;u\:h/ine Tools ®Fail-Check Operation

T eHh SR

®Injection Machines .Sm?" Size (4 35)

A "M (4 35)

TS5668N20
S I 3 58 eries
Section D-D . . s
’t—D ﬁ Dimension mm ~}i%& mm

Recommended
Dimension on encoder

I a—-ZmHERE

Ll
-
>
—
o
%))
o
<<

¢ 20+g.02
$35

2-M2.6

PCD 29 *52

Y 77T 777777 1
2

2-¢ 3% 5
divided equally
PCD 29 50075 4
= EFER SR |
x Electronic parts I L
S s S e = Y .
E L I ] Dimension
$ - motor shaft
i g ! Axial End play +0.1mm Fpprrerd
H S 51 - #25 Z kH 2£0.1mm . v
) Q A 1 3
= [ 3
Sk B4 | &
Section C-C 0.035 . @
¥rEC-C ) o $5.5:02 TR
Screw with a hexagonal driving bei =
hole(with dent end) S § 710.05]B]
— M2.6 (Attached 2 pieces) ©
0 — 2-M2.6 4 77
2 AARMEDES (FFI%) 42079015 |05
M2.6 (2AfTE) B 0088 |+
Fasten Torque
ORI MLy
0.353+0.020N-m
(3.6+0.2kgf-cm)
Unless otherwise specified tolerance is = 0.5mm BEINAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

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

Smart Size Resolution Model No. Voltage

Inc 2 BB A EREE
¢ 35mm .

Encoder Single turn  17bit | | TS5668N20 5:+45v

Output phase
HoHh M
P : Pure Binary
2

L : Line Driver

© For special cases, please consult us.

O BRI THBS EE W,
47 unggaus,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
c Moment of Inertia
S & " . -6kg-cm?
5 @ Absolute Signal 17bit/turn 18 13 AE B3 0.24x107"kg - em® Typ
§ T 7IVYUaA-MES 17bit (1E%5) Maximum Rotating Speed 6.000min~" [ Mechanical Spec. Max
¢ B B K B & E & | (6000pm) | {EHELE
Output Phase . S Operating Temp. Range P o
W 4 e Pure Binary Code 23— F o £ 8 E & B 10~+85°C
Supply Voltage Storage Temp. Range o
o DC +5V =59 . -20~
£ # B K +oV=5% B % B E ® 0~+90°C
Protective Construction Not Enclosed
Consumption Current (Typ) Normal Operation * # % & FRiEE
H =4 £ P 110mA Max Vibration 98m/s2 (10G) (5—2,000Hz) for 2houers
& ) | 98m/s? (10G) (5—2,000Hz) &Eh2RFRE
£ " Shock 1,960m/s? (200G) 11msec, 3times
o . . -
LL 5 | Line Driver - & % | 1,960m/s? (200G) 11msec, &7 R3E
ERE AN R ADM 485 #A 20mA Mass 0.03ka Max WithoUt Cable
3 & # & SN (r—Tnagw)
Max Response Frequency L
B k& B R m| 1M =
>
|
35ps ~ 63ps (@]
(Note) Including time for a request.. &?
Serial Data Transfer Cycle Time depends on the ID Codes. <
U7 N g x B H 2.5Mbit/sec Start-Stop transmission.
E) - UVIIZXMEEEED, - IDICKY
R&R8#% 3, 2.5Mbit/sec. ISR
Data Code Base Band NRZ (TWO-WAY)
F — & 3 — K | X=Z/\>KFNRZ(WHM)
=
Il CONNECTION TABLE &=
2 5 % 2
: - : p i~
Lead Wire U—F#& | Function # 8k | Remark i E il |
White =] Vce Main Power DC+5Vx 5% FER g
Black = GND —
Light Blue Xe& sD . . -
— i < TILTF — =2
Purple % 55 Serial Data DUTINT—2EF
A = ~
K/ ZEREA 2T 11—
I -5 =7 SEM
Encoder Side Receiving Side
ADM485 4324 v v ADM485 4324
ADM485 or compatible KQ 1kQ ADM485 or compatible

1
% 220Q

%WQ

T<H

B B 45 R 1)

L SDAT: 2 UT7INTF—%

Serial Data

SRQ:JJ7IX b
Request

DE
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ABSOLUTE

=
oc
>
=
=
)
=

Smart4bs’

APPLICATION FEATURES ®Full Absolute Signal Output
=y B E TLTTVY 2— MESHH g

®17bit/Turn,16bit Turns (At 6,000rpm Max) =
17bit/118]4%, % [8]4£16bit (6,000rpm Max)
eBi-direction Serial Communication Type(NRZ)}
Ty WIS ) 77 — 2 5f5 47 A (NRZ)
e ®Fail-Check Operation )
®Machine Tools IO 25 e b N\, o s
R iz Wi He
.Ijéfjfﬁ Machines ®Even during power outage, Multi-Turn data are
J backed up by external battery and built-in

st A% capacitor

TS5667N420 EERT AT/ Yy 7 U B RO v 7

s A 4 8Series ST BT — 4 k50 5T 9 T LET,

eSmall Middle Wattage Motors
IN~hEEE -4
®Robots

Dimension mm & mm

Electronic parts

Encoder mounting surface

I a—4BfE

)

-0.009

0005 0
0014
8g6 ~hé

38Max

o
Hexagon socket §
set screw 72
RARFMFIEDHR U (K IFH% Recommended encoder body mounting screw 2 Recommended
M3 x3 M3 Hexagon socket head cap screw %T?%E)nsﬁgrlﬁg‘;ft
! HIRT > O— AAFET L T
M3 ARAF A I b Shaft details
BhEFHE

| Unless otherwise specified tolerance is + 0.5mm IBESMAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

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

Smart Size Resolution Model No. Voltage
¢ 48mm .
Encoder Single turn  17bit 5:+45v

Multi turn ~ 16bit | [TS5667N420 ) -
S | Serial

Total Count 33bit

Output phase
H H M
P : Pure Binary
2

L : Line Driver

© For special cases, please consult us.

O BRI SRR F v,
49 amygaug,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
5 5 Starting Torque 9.8x10"3N-m Max
5 Absolute Signal 17bit/turn and 16bit multiturns Total 33bit i ) S % 7 (100gf-cm)
3 Eﬁ 77V a—-MES 17bit (1[E1%5) 16bit (% El%5) A5133bit Moment of Inertia s )
L B 18 e & = 6.5x10-%kg-cm? Typ
Output Phase . . Maximum Rotating Speed 6,000min -1/ Mechanical Spec.
B 7 s |  PureBinary Code #2iE3—F £ % B B | (sooopm  mmmis )M
Supply Voltage DG + 5V £ 5% Radia) Play 0.05mm TIR Max
B B B E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ADBMOFELEX L ngffﬁr?ciation i
Consumption Current 60mMA B EEE i 0.1° Max
H & =z picd (Typ) Battery Operation Operating Temp. Range Z10~+85°C
100pA /Ny 7 U BpfERF B O B E # &
£ Storage Temp. Range - o
i % Line Driver ADM 485 4224 20mA r # B K ~207+90°C
2 gé A4 KI AN m Protective Construction Not Enclosed
3 = 7R # i & BREE
Normal Operation Vibration 98m/s? (10G) (5-2,000Hz) for 2hours
Max Response Frequency 13MHz @B & ) | 98m/s? (10G) (5-2,000Hz) &Eh2RHME 1)
B XK v &5 A K Battery Operation Shock 1,960m/s? (200G) 11msec, 3times =
13MHz /5 v 5 ) Bh{FR$ & = | 1,060m/s? (200G) 11msec, &H I3 =
35us ~ 63us Mass Without Cable (@)
(th)te) Incltding time for a request.. 1 B O08kgMax (4 Jag L) ‘£
Serial Data Transfer Cycle Time depends on the ID Codes. ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
U 7 g %X A S 2.5Mbit/sec Start-Stop transmission. OSFF /Ny F U (VB) #2EE [HZY F9 LB ER6V
E) - UVIIZXMEEEED, - IDICKY
RE&R8#% 3, 2.5Mbit/sec. SR
Data Code Base Band NRZ (TWO-WAY)
F — & 3 — K | X=Z/\>FNRZ(WHM)

=
Il CONNECTION TABLE &=
E e .EE L
Lead Wire U —K# | Function ## 8t | Remark i E l:
Red b Vce Main Power DC+5Vx5% FEEIR g
Black = GND —
Brown *x® VB Battery (Notice1) /N 5 UEJE (1)
Brown/Black %/ & GND —
Blue =5 SD ~ B
Bluo/Black &/ B 5D Serial Data JUTILF—-2EE
Gray & CASE GND —

Notice 1 : Battery Power is necessary during Power Outage.
F1 Ny TFUERIE. FEE-FTCI I-428ET 258 ICLETT,

B RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEA 2T 11—

I a-—41 =7

Encoder Side

ZIEMA
Receiving Side

—
-t

-
T

ADMA485 1824 Vo LSV ADMA485 4824
ADM485 or compatible 1kQ : : 1kQ ADM485 or compatible
1 /\ I N —
JE— [ [ —— SDAT: U7 IF—%
220Q : : 220Q Serial Data
I I
1kQ ! 1 1kQ
— | 1 SRQ:J7IX b
— — : : — Request
DE Bl & 45 R 1 DE
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Smart Abs’

APPLICATION FEATURES 16bit.20bit IN A SMALL PACKAGE
2 %R /I T 16bit. 20bitD & 73 R HE [
®Machine Tools (KBl 1 3,000rpm) AE 5 )
TR ®Serial Data Transmission
®Robots (Bi-direction Serial Communication)
gk b ) TIUT = ZRRSTA T IAELE)
.Measuring Instruments .20, 16bit/ 1 Turn, MUlti-TUrn, 16bit.
B Rl 20, 16bit/ 1 [l#x, % [H]4£16bit.
®High-accuracy Angular indexing Equipment ®Fail-Check Operation
FJRE #1 J62 8 o i H iz rbsne
®Semiconductor Manufacturing Equipment ®Even during power outage.Multi-Turn data are backed up by

TS5647 TS5648 external battery and built-in capacitor
s FERETEIMTT Ny T U BLOWE T Y 72 T, ST -2
= BNy O T T LET,
A 5 6Serles

L
P s,
3 Dimension mm & mm
(@)
n
[aa]
< Electronic parts
EF B
66 “i
75¢ i
o W
= 9 19 - 8
ik | &
= AHP ‘
= (1) ‘
= = =
i ] N 065
= 2-R2.25 ,_%3/ _]. o3
5' 30 39 Max o | P
o
= 2-m3 3 3|l e
] =)
Hexagon socket set - J ©
screws (attached) o 4 MW v
AERMIEDRL (CEaE) S 108 _ f
M3x4 2A&RE) Joint recess
g8 1> o—kif
) = 1.6 34 083
ismi?gf;}c—;i;; 8 18 Effective length
SN AT < G7TENE X
Unless otherwise specified tolerance is = 0.5mm BEINAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

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

Smart Size Resolution Model No. Voltage
¢ 56mm .
Encoder Single turn  20bit 5:+45v
TS5648

Multi t i

Total Count 36bit

Output ph
Single turn  16bit ;puj]p :Ese
Multi t 16bit TS5647 oo
ulti turn i N100 _ﬂu;eﬁ inary
Total Count 32bit

L : Line Driver

© For special cases, please consult us.

O HRIHHEE B 230,
51 umagaus,





B SPECIFICATIONS
T4

20 or 16bit/turn and 16bit/65,536 turns
(total 36 or 32 bit)

Before the shaft turned by about 0.6° after power supplied,

effective resolution remains 5bit only.

Electrical Spec. EXMILH / Mechanical Spec. kIt
5 4 @20 or 16bit % EEEH R 16bit (65,536H%)| | Starting Torque 49x10"3N-m Max
S 4 | Absolute Signal #5136 or 32bit g ® ~ L 7 (50gf - cm)
§ " 77IVa-hES (%ﬁ&l&#@ﬁ%ﬁﬁﬁ%bitmo.e" [EEcH 6) Moment of Inertia 1x10-5 kg - m? Max
S e Z &IV, 20bit or 16bit SMEEABIT 18 14 BE % (100g - cm?) a
Output Phase . . Maximum Rotating Speed 5,000min -1
g a-— = ~ ¥
W 4 p Pure Binary Code i 2 3 K E x B & ® & (5,000rpm) Max
Radial Pla
S_upply Voltage ) DC+5V 4%, S 0.05mm TIR Max
& IR B E Mounting Tolerances Axial End Pla
- o oo R Oy Y 0.2mm Max
Consumption Current 250mA E‘f“ejﬁ)oﬁ?;;g;f;% A ATEBOHFRMLEXL g{;ﬁif 0
N - v F & 50pA Max nclination °
H ® B i Max  {sm% 7B 300uA Typ N 0.1° Max
£ Source Current Operating Temp. Range
5 N -10~+70°C
2 | Line Driver onesciies J—AEH  20mAMax || B ff B K @ B *
2 ifé 4 K 4N Sink Current Storage Temp. Range 20~ +85°C
s & L BR 20mAMax || & # B &
Max. Response Frequency Absolute Signal 52MHz (TS5648) Protective Construction Not Enclosed
B K B B KB B | 77v0a—-1 3.2MHz (TS5647) & # 1# & FRUEE
38.4p5~66.4s Vibration 49m/s? (5G) (5-2,000Hz) for 9hours
(Note) Including time for a request. & B | 49m/s® (5G) (5-2,000Hz) 9FMH (1T
Serial Data Transfer Cycle Time depends on the ID Codes. Shock 980m/s? (100G) 11msec, 18times [y
U 7 g %X A S 2.5Mbit/sec Start-Stop transmission. & & | 980m/s? (100G) 11msec, 18[H] 3
) - UIIZXMEEEES, - IDICKY Mass e)
RERED, - 2.5Mbit/sec. AHRHN. B g 0.6kg Max b7
m
®External Battery (VB) recommended : TOSHIBA Lithium Battery ER6V ®Fully absolute data of 20 or 16bit shall be output by turning <L

o5 TNy T (VB) #EER [REY F) LEHMEREV], the input shaft by about 0.6° after the power supplied.
ORI I—HITEHAL. ANEMEMN0CHESIEIZLICLY ., BLE

20bit/16bit 7 7V ) 21— hF—AHFHASIET,

B OTHER FUNCTIONS M CIRCUIT AT OUTPUT STAGE (EXAMPLE)

=1
" 8 HA B (5]) =
Data Output Following data are serially output in accordance with the ® Line Driver Output 4 RKS4 /\‘H:l‘jj (WA IAGEE Y ) 7 L) oc
according to Request Codes IDO~IDF. o |
Request Codes IDO~IDFICIEU 27— 2% 2 U7 IVHA Twisted Pair Shield Cable.
20 i~
U2 b 3 b= ol N Single-turn Multi-turn SN65C1168 4 YARMT Y=V Rr=J)b & SN75176 il
WLETF—42HA | - 1EHET—4% (200r16bit) + HEEHET —4 (16bit) s 7 s [
* 10 consecutive re i b ’ | AUSS61N1 —
quests of ID7 shall reset error signals. ‘ ‘ :
+ 3 consecutive requests of IDC shall clear Multi-turn data z ( ) ><><>O< ( )
Reset and reset error signals. 1. E
U & v b 8| -D7EEROEYIIANTBEIT Uty b, \W \./
-IDCEEEIAMY VT M2 ESAKT -2 VT HLY *Transfer distance 50m Max
I5-Utvh, NAREIERE 50m LT ‘
- - - - Encoder I |
Battery E Error signals to notify data destruction due to malfunction of
ry_=rror = battery. etc.

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

Vo5 R LT — & p HEAT S —{22 ) e ‘ ]
1T URRRELY TS PRRENIRAL D —RE R LD TGRSR RARAICL A ECEDY ETOTIRR LV,

External Battery Alarm
ABNyTIT 77— 4

Error signal to notify external battery's voltage gets below 3.25+0.15V

B 3.25+015V MU FIc & > -8 AT 5 — (=2 % HH, *¢Receiving IC AU5561N1 is separately necessary.

Please refer to the operation manual for AU5561N1.
HEMAREIC AUSSEININBEEL Y ETOT, BlEBRH LT,
F 7-F#lISAUS561NTEURERBAE (801100401E50) Z#BHR £& L),

Error signal to notify single turn or multi turn data has been
abnormal.

1BET -4, $E&ET - SPBRRBICE> BT 7 —E5EHA.

Data Error Check
F=HIYG=TFw YY)

I CONNECTION TABLE

Il SERIAL DATA (EXAMPLE)
?& L ﬁ

DUTINTF =45 ()

COLOR FUNCTION
" & B
BEIGE Idle | 16~44us (40~110 bit - 2.5M bit /sec.) | Idle
ne VB (Battery) TARW(H) | n 1 74 Kb (H)
LIGHT BLU Serial Data
SD : CF | SF | DFO | DF1 DFn | RF
ke [:/uwﬁ—a] | | | | // | |
GRY Control Field = Status Field Data Field . ns7 | CRCField
" CASE GND AO-NT4-WK Z7-8274-WR PRy CRC 71—V
AT ATTIAJATAT
BLK GND >—4ID | DFO | DF1 | DF2 | DF3 | DF4 | DF5 | DF6 | DF7
W%;T ¥—#4ID0 | ABSO | ABS1 | ABS2
& DC+5V 7—#4ID1 | ABMO | ABM1 | ABM 2
BRN F—#4ID2 | ENID
* GND F—#4ID3 | ABSO | ABS1 | ABS2 | ENID | ABMO | ABM1 | ABM2 | ALMC
VLT SD [?e”a' Pata ] ENID : Encoder LD ABS : Single Turn Data  ABM : Multi-turn Data
% JUTPNTF—=4
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Smart Abs’

APPLICATION FEATURES eFull Absolute Signal Output

Ag S TNT TV 2= Mg

eLarge Wattage Motors ﬁ ®17bit/Turn,16bit Turns (At 3,000rpm Max)
KA — 4 17bit/ 1[4z, 2 [l§x16bit (3,000rpm Max)

.Rcﬁ;ﬁs ®Bi-direction Serial Communication Type(NRZ)
—_— KA ) 7IILF — 25812 178 (NRZ)

eMachine Tools ®Fail-Check Operation

T o sl

A . ®Even during power outage, Multi-Turn data are
®lnjection Machines I
WIS b backed up by external battery and built-in
HIRPIED capacitor
TS5667N253 FEETYIMITI N T VB KON v 7
S q 100 T\glﬁlﬁﬁ?“‘ﬁ%/\“‘77777obiﬂ_o
Ll
'5 30 Dimension mm ~Fi% mm
— . 20
o 51 2-$6.3ER
N ‘
- LI . s BN
| < A
s |
|
S| o <
glg| {3
] L
| e
: 3 LU
e na
= 1 0.35
% ‘ 114
et * L=500Min,~~
5 |
) ol B n Encoder mounting surface
= B 2B g I a4 E
2 88 g \
<] 50Min.
_ FZ ALY 2; r‘—>
g | 1.5 é I
3| [15115)15]1l[ 6 <
- T
IILLIZLA]
4.5
2-M5
: Hexagon socket . .
Shaft Details set screws (attached) Recommended Dimensions on Shaft
3 RENFELEDHRY — Iz
otk e T SEhiERR
Unless otherwise specified tolerance is = 0.5mm BENAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

SA 100 — 17/33| bit —|L]|P|[S]-[5]V
I I 1

Smart Size Resolution Model No. Voltage
Abs o B R 2 X EEEE

Encoder ¢100mm .
Single turn  17bit 5:+5V

Multi turn 16bit | | TS5667N253

Total Count 33bit

Output phase
H #H #H
P : Pure Binary
2

L : Line Driver

O For special cases, please consult us.

O HAHRIE SHBC £,
53 amygaug,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
5 & Starting Torque 80x10"3N-m Max
g @ Absolute Signal 17bit/turn and 16bit multiturns Total 33bit i ) S % 7 (820gf-cm)
F F77VYa—MES | 17bit(1EE) 16bit ($EE) A5t33bit Moment of Inertia
7 - =a _6 2
L B 18 m & = 150x10-6kg-m? Typ
Output Phase . . Maximum Rotating Speed 3,000min"(MechanicaI Spec.
1 - = = M
B 7 s |  PureBinary Code #2iE3—F 8 x B & & & | Gooopm| mEmtg |V
Radial Pl
Supply Vgltage DC + 5V 5% 5%‘;'%11,? o 0.05mm TIR Max
B B B E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ANBMOHKBMLE XL gZﬁzjc;aﬁon
Consumption Current 70mA EERE #HEh 0.1° Max
H & =z picd (Typ) Battery Operation Operating Temp. Range ~10~+85°C
100pA /Ny 7 U BifERF B £ B E & @A
£ Storage Temp. Range o
E \ - -20~+90°C
@ % | Line Driver ADM485 or compatible / 20mA ’R # R E
3 gé 4 KNF AN ADM 485 18 20mA Protective Construction IP = 40
3 = 7R # 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) & 28R w
®E X B & X E (8,000rpm) Shock 1,960m/s? (200G) 11msec, 3times/direction =
i 2 | 1,960m/s? (200G) 11msec, &A3HE =
35us ~ 63us Mass 1.2kg Max Without Cable (@)
(Note) Including time for a request. " 2 (F—7ra%sw) &?
Serial Data Transfer Cycle i ID Cod . ithi
Serial Data Transfer Cy Time depends on the ID Codes. ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
U T v E XA H 2.5Mbit/sec Start-Stop communication. O4HFiF/Ny F 1) (VB) 328 [RZ U Fry L Ejth ER6V |
E) - UIIZXMEEEED, - IDICKY
R&EkL 3, 2.5Mbit/sec.AFHRIEAX
Data Code Base Band NRZ (Bi-direction)
F — & 3 — K | X=Z/\YFNRZ(WHM)
E2PROM Accessible Address 8bitX0~79 Address
E2PROM7 7 + X Al gE &5 B 8bit X0~79% i
=
Il CONNECTION TABLE &=
B 15 % =
: - : p i~
Lead Wire U—F#& | Function # 8k | Remark i £ |
Red b Vce Main Power DC+5Vx5% FEEIR g
Black = GND —
Brown * VB Battery (Noticel) /X 5 UEBJE (1)
Brown/Black %/ & GND —
Blue = SD ) )T LS e
Bluo/Black &/ B 5D Serial Data SYTIVTF—-2{EE
Gray & CASE GND —
Notice 1 : Battery Power is necessary during Power Outage.
F1 Ny FUERIE. BFEE-FTI>I-4%8ET25EICLETT,
A = ~
K/ ZERE 2T 1—R
I a-—-41l =7 S
Encoder Side Receiving Side
ADMA485 1824 Vo LSV ADMA485 4824
ADM485 or compatible 1kQ : : 1kQ ADM485 or compatible
1 /\ 1 N
RS 1 1 L SDAT: > UT7ILTF—%
220Q 1 220Q Serial Data
1 1
1 1
1kQ 1 1 1kQ
— | 1 % SRQ: UV I X b
— — : : — — Request
DE [ BB R ] DE
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Smart Abs’

APPLICATION FEATURES ®Full Absolute Signal Output
A& i B TNT TV 2= MEFH

®17bit/Turn,16bit Turns (At 1,500rpm Max)
17bit/1A]#x | £ [Al#£16bit (1,500rpm Max)

e®Large Wattage Motors

o3 EL —
.é‘:gﬁf Z ®Bi-direction Serial Communication Type(NRZ)(i
B b M5 ) 70T — 215 S (NRZ) /

oFail- .
®Machine Tools ga%g\%;%ﬁ(gperatlon
5 iz Wi He
.ﬁfﬁﬁ Machines ®Even during power outage, Multi-Turn data are y
) backed up by external battery e

HIRIPR BT 8IS 7 ) T BN — 4 %

TS5667N650 w27y T LET,

SA135

Ll
'5 Dimension mm ~}i%& mm
= 59
o
172] 13 30
A 1 111 2—$6.3F" N 20
N !
[ Hexagon socket screw = =
QELJ p REARRERIL | o
| M4 X 20 | 9| g
Tl B ~
glgll- 1IHS IO D
3= < W\ |
1 8 @©|
PR 2|8

I a—-SBfFE

52Min.

=
oc
>
=
=
)
=

ol ]

©

-

Recommended
Shaft Details Dimensions on shaft
BhEF R HARE— S8

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

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

SA 135 — [17/33| bit —|L]||P|[S|-[5]V
I I 1

Smart Size Resolution Model No. Voltage
#135mm .
Encoder Single turn  17bit 5:+sv

Multi turn 16bit | | TS5667N650

Total Count 33bit

Output phase
H oHh M
P : Pure Binary
2

L : Line Driver

© For special cases, please consult us.

O HAHRIE SHBC £,
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B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
5 5 Starting Torque 98x10"3N-m Max
g @ Absolute Signal 17bit/turn and 16bit multiturns Total 33bit i ) S % 7 (1,000gf - cm)
F F77VUa-MES | 17bit(1EEs) 16bit($EER) A533bit Moment of Inertia
[72] . [=N-] -3 . 2
L B 18 m g = 1.21x10-%3kg-m? Typ
Output Phase . e Maximum Rotating Speed 1,500min -1 Max
" 4 e Pure Binary Code 23— F E x B & ® & (1,500rpm)
Radial Pl
Supply Vgltage DC + 5V 5% 5%‘;'%11,? o 0.05mm TIR Max
B iR % E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ADBMOFELEX L ngffﬁr?ciation
Consumption Current 70mA B E h 0.1° Max
H b= (S pid (Typ) Battery Operation Operating Temp. Range 10+ 85°C
100pA /Ny 7 U BifERF B £ B E & @A
£ Storage Temp. Range o
S . - -20~+90°C
@ 53 | Line Driver ADMA485 or compatible / 20mA R # B K
3 gé 4 74N ADM 485 tH24 20mA Protective Construction IP =40
3 %= *® & 1 &
Vibration 49m/s? (5G) (5 - 2,000Hz) for 2hours/axis
Maximum Rotating Speed 1,500 min-! Max = B | 49m/s? (5G) (5 - 200Hz) & Eh2RFR w
®E X B & X E (1,500rpm) Shock 1,960m/s? (200G) 11msec, 3times/direction =
& % | 294m/s? (30G) 11msec, &FF3HE =
35us ~ 63us Mass 1.5kg Max Without Cable (@)
(Note) Including time for a request. " = (F—JraEswn) &?
Serial Data Transfer Cycle i ID Cod . ithi
Serial Data Transfer Cy Time depends on the ID Codes. ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
U7 N g x B H 2.5Mbit/sec Start-Stop communication. O4HFiF/Ny F 1) (VB) 328 [RZ U Fry L Ejth ER6V |
E) - UIIZXMEEEED, - IDICKY
R&EkL 3, 2.5Mbit/sec.AFHRIEAX
Data Code Base Band NRZ (Bi-direction)
F — & 3 — K | X=Z/\YFNRZ(WHM)
E2PROM Accessible Address 8bitX0~79 Address
E2PROM7 7 + R FIRE& B | 8bitX0~79%iH
=
Il CONNECTION TABLE &=
£ % =
: - — =
Lead Wire U —K# | Function ## 8t | Remark i £ -
Red b Vce Main Power DC+5Vx5% FEEIR g
Black = GND —
Brown * VB Battery (Noticel) /X 5 UEBJE (1)
Brown/Black %/ & GND —
Blue = SD ) )T LS e
Bluo/Black &/ B 5D Serial Data SYTIVTF—-2{EE
Gray & CASE GND —
Notice 1 : Battery Power is necessary during Power Outage.
F1 Ny FUEBERIE. FEE-FNTCI O-4 28T 2 58ICLETT,
s = ~
K/ ZERE 2T 1—R
I -4 =7 S
Encoder Side Receiving Side
ADMA485 1824 Vo Losv ADMA485 124
ADM485 or compatible 1kQ : : 1kQ ADM485 or compatible
1 /\ 1 -
| ! ! L SDAT: Y U7IIF—4
220Q 1 220Q Serial Data
| |
I I
1kQ 1 1 1kQ
— | 1 % SRQ: UV I X b
— — : : — — Request
DE B}z 95900 DE
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SERIAL SIGNAL RECEIVERS
U TINES=ERIC

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, Multi-
turn data, & Alarm)

IVaA—Zh6akEhbY) 7ILES (40bit~110bit, 2.5Mbit)
DI8T LIV L | 16bitds X UB2bitCPU/ S Z & % WM ZDSP/Y 2\
DA VB —T x— AR % & 5 7=TS5647, TS5648, TS5667 , TS5668,
TS5669H D > ) 7 IILE5ZEICTY,

AUSS6INTIZEIDAAFE S 1% 8 > Tl D, CPUL D[RIMIA W HE
T, 72, CPURMHEFICZI Y -2 F -2 &atati§7-0
IZID3 (1 MiEF — 4 +LRisF— 4475 —4) E—FD~v=2
TILG AN UBREE i 2 T E T

O
?:IF;EQIFICATIONS *¢For details, please refer to operation manuals, 801100401E50
ok FFlIZAUS561N1ERIREREAE . (801100401E50) % HHEL 2 &1,
Supply Voltage
= & = T 5.0V+10%
Source Current 40mA Max

H & B &

Permissible Voltage
HEANEE

Max : Vbp Min : Vss

Output Current/Terminal

.':Hjjg}iﬁ‘./ﬁ? +24mA Max
;;rmlsgble D*gsma;:n +200mW Max
%perat{l,r;g Tegpera’;;re —10~+85°C
{S%torag%Tem%?raturé —65~+150°C
B OUTLINE
e45 A
Dimension mm ~Fi& mm
| 23.2+04
‘ 20'0i0.|
80 51
I
81 = 50 o1 &
= | sl
= 3| § — A
Index g 3 ,’: W\: 0.8:03
100 L. = 31
UUUUUUUUYUUUUUUUUUU I
1 30
H 0.65 0.30*1
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B SYSTEM CONNECTION

v A T -L\ EH}L
4
) . o 14 +5V
16bit (32bit) CPU (£ — K Z{E) 26 | *5V po F&L- Sy
591 +5V D7 |60
51 | +5V D2 59
+5V 58
ST 45V D8 56
POWER ON RESET 26 {5V D4 55
o +5V Do 54
TEST1 53 |DO-~D15
85 | TEST2 D755
86 D8 USER DATA BUS
87 | TESTs Do 42 (16bitE — K&%)
20 MHz 4 D10
X1 47
- > X2 D1 a6
st 5| SYSRES Di2 45
e = 5 | ABSMD Dia 44
SDAT 43
77 D15 /
10kQ o INRQ 42
y oo B cre H
+5 RQMODE 40
TS5647,TS5648 50m Max 79 | RAco D18 (3¢ DO ~ D31
COLOR [FUNCTION| AWG24 80 Ract D1 a7 USER DATA BUS
R B | K% &E ‘ ‘ o 5| BQSTB D57 |36 (32bitE — KBF)
MG Ve oo (1558, (G9 67 185" D22 |35
T DECODER 71| % D23 [-22—
BLK IS 33
2 | GND + 22 | CpuM D24 1732
o | i s (12— e o
R = 36V : 64 D27
BEIGE T BUS LA0 A2 28
~N—Ya| VB [° z 78 | DMODE D28 27
LIGHT BLU 3 - DS40 24 DO ~ M39
sb o 8 D32
i);ﬁ 3 ‘——<F? | 11 ggg ONT D31 _gg J | USER DATA BUS
S0 o ; 10 M32 (¥ =27V E— FES40Dit)
= s g 3 | SDIS M3 (2]
TS5667N120,N420 R 6| SND M34 [-22
7 M35
COLOR [FUNCTION Z— GND M35 5
T R 31| GND M37 (L
RED
# | Veo 50 | SND mag (1
g | anp 85| GND "\NT B2 #1377
—E @73EDMODE% “L” IC¥3&. | 75 | SND TIMOT (-89~ % f L7 hT5—
Zx GND CPUE— R32bit& ) £, 88 | 2ND RQBUSY [—5— &5+
BRN VB 93 | 2ND RXBUSY °— =5
% 100/ GND  AUB561N1
BV sp ”
— ]
FEVELK| sp

I CONNECTION TABLE
ST S

| - Input O : Output P : Power Supply

FUNCTION FUNCTION FUNCTION
PIN | /O | NAME %NCT'%’Q‘ PIN | /O | NAME ';%NCT'%E' PIN | /O | NAME F%NCT'%’;'
HEBER o HERER © HERER ’ =
1 P Vop +5V+10% 3 | O D22 69 I RW
2 | | SYSRES | System Reset Y ATLUtyh| 36 0o D21 +—— Data Bus (32bit) 70 | STRB
3 P Vss GND 37 | O D20 7 —%/NZ (32bit) 71 I s Control Signal
4 | X1 System Clock 7R 7 38 (e} D19 ! 72 | CPUM #HEHES
5 o) X2 System Clock ZEy % 39 P Voo | +5V£10% 73 | | DMODE
6 P Vss GND 4 | O D18 74 I DS40
7 P Vss GND 41 o D17 75 P Vss GND
8 o SRQ Request Signal YZIZXMES | 42 o D16 76 P Voo +5V+10%
9 | SDAT Serial Signal S T7ILES 43 | O D15 77 I INRQ
10 110 SDTS E— 44 [¢] D14 78 | RQMODE Control Signal
11 O | DRCONT Control Signal 45 | O D13 79 I RQCO HEHES
12 | O |RQBUSY #HEES 46 | O D12 80 I RQCH1
13 | O | RXBUSY 47 | O D11 81 I RQSTB
14 P Voo +BV+10% 48 | O D10 82 P Voo +5V+10%
15 | O M39 | —— 49 | O D9 83 I | ABSMD Control Signal #lf{ES
16 | O M38 50 P Vss o GND 84 I TEST1 J Test Signal
17 | o M37 A FLE—F 51 P Voo L1 4BV+10% 85 I TEST2 2 M
18 | O M36 — ; 52 | O D8 86 - -
19 | o M35 7= %7 (40bit) 53 | O D7 87 | - -
20 | O M34 54 | O D6 — Data Bus (16bit) 88 P Vss GND
21 o M33 55 | O D5 F—%JNZ (16bit) | 89 | O | TIMOT | Time Out Error 24 LT hIF—
2 | 0 M32 56 | O D4 A 90 - -
23 | O D31 57 P Voo Lol 4BV+10% 91 - - _—
24 | O D32 58 | I/O D3 92 - -
25 P Vss GND 59 | I/O D2 93 P Vss GND
26 P Vop | +5V+£10% 60 | 110 D1 94 - -
27 o D29 I 61 110 DO 95 - - —_—
28 o D28 Data Bus (32bit) 62 o INT EAEE 96 - - _—
29 | O D27 | F—&INZ (32bit) 63 P Vss GND 97 - - _—
30 o D26 | 64 1 A2 Address Bus 98 - - _
31 P Vss ! GND 65 | A1 7 KL XN 99 - -
32 | O D25 | 66 | A0 100 | P Vss GND
33 | O D24 67 | cs Chip Select v 7L 7 b
34 | O D23 68 P Vss GND
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Il READING FORMAT
J—RKT7+—7v b (TS5648ND %)

Reading Format (Encoder data map) in 16bit CPU/DSP Mode
16bit CPU(DSP) €— F7¥— 4 L (T>a—47—%< v 7)ID0,3,DiHE

Address DATA
IDNo.| "
7 FL'Z| po D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15
A2|A1|AD -
Transmission *{51D 0O 0 0 0 0 0 0 O
0|0]|0
LSB Single Turn Data &> 4 4—>5F—4
0(0|1 Control Data 3> bA—IF—% bit
20 19 18 17 16 15 14 13
Single Turn Data &>V a—1F—4& MSB
DO jo|1]0 bit
12 11 10 9 8 7 6 5 4 3 2 1 00 0O
0|11 Status Field X&—7ZX74—JLF CRC
110]0 0O 0 0 0 0 0 O O 0O 0 0 0 0 0o O O
1101 0O 0 0 0 0 0 O O 0O 0 0 0 0 0 O O
110/ 0 0 0 0 0 O O O Communication Error Data
0|0]|0 Transmission ID *1E 1D 0 0 0 0 0 0 0 O
LSB Single Turn Data 3, 4, 4—>5—4
0|0|1| ControlData 2> kO—ILF—% bit
20 19 18 17 16 15 14 13
Single Turn Data > 44— F—4 MSB
0|1]|0 bit
12 11 10 9 8 7 6 5 4 3 2 1 0 0 0 O
D3 Encoder ID (10) 1> a—4ID(10) | LSBMultitum Data <) ¥4—>F—4
011 bit
0 0 0 0 1 0 0 0 | 4515 14 13 12 11 10 9
Multiturn Data <)L ¥4 —>5F—4 MSB
1/0|0 bit 0O 0 0 0 0 0 O O
8 7 6 5 4 3 2 1
1101 Alarm Data 75— 5n5—4 Status Field 25—%&274—JL K
11110 CRC Communication Error Data

B SCHEMATIC IN 1/0 SIGNALLING (at 2.5 Mbps)

B DATA FORMAT
T—374—=<v b

Request Output

UJIXMEA

Control Field

CF .
a>hA=ILT 4 —ILR

Data Input (Reception)

Ah (g @ —— T
i | cF | sF [pFo|oF1| | DFn|cRe]
CF :Control Field 3> hA—ILT 4 —=JL K
SF : Status Field XT7—2X71—JLK
DFO ~ n: Data Field ~7—%74—JLK
DF iEn=7

I FIELD FORMAT
BI4—=IVRKTH+—7v b

(1) Control Field
(Hya>ra—=b74—=ILK

_| 0 | 0 | 1 | 0 |ccO|cc1|ch|ccS|cc4| 1 I

Delimiter
T34

Start bit Sync Code
A4—hNEy b =t
(2 ) Status Field

(2)AF—=8ZA T4 =LK

"] o [opo[pot[op2]pps]eao [ eat [ cao [cat | 1

ID Code
IDI-F

Start bit Infomation Code Encoder Alarm Communication Delimiter
2%—hEy b A2T3A-Y3>a-F  Ir3-4  Alam TUvs
771 BETT—L4

(3) Data Field
(3)F—%74—JLK (DFO~DFnZHi5)

_|0|d0|d1|d2|d3|d4|d5|d6|d7|1I

Start bit Data (LSB First) Delimiter
Z2—hNEy b F=4(LSB77—Z ) PURPE
(4) CRC Field

(4)CRCZ71—JVK
_| 0 |rcO|rc1|r02|rc3|rc4|r05|r06|rc7| 1 I

Data (CRC Code, LSB First)
7-4(CRCI-FK.LSB77—Zh)

Start bit
28— hEy b

Delimiter
PURLE

I/OEE2AFDRN (2.5MbpskF)

Cs
- u I I
WR
" I e
DATA
NEW NEW
I L) \oaTA/ @_
- 1us Max 4‘ 4us
RQ
Request to Encoder m_ﬂ_l
(I>a=4ADJIIZN) _,——|
DRCONT 6.4+0.2us Transmission Side Waiting
SD T EERAIWAIT
Data From Encoder §
(I>a-4n507-4%) |_|
16us ~ 44us Max 10us Max
Internal Data Serial Data Reception CRC Operation 1Us Max
Latching S)TINT — 225 CRC#EH¥
WHE;;; OLD DATA >< NEW DATA
38.4us ~ 66.4us Max
Released after the 1st READ
NF (1E B OREAD CZER)
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I TIME SEQUENCE IN CPU MODE (16bit)
B4 L —H > X CPUE— K (16bit) )

D RQ WRITE (when transmitting request) (@RX READ (when data reception is finished)
RQEAA (U7 I X MxHR) RXFEA#A (F—2=REHRT)
A0 ~2 DATA. NT
250ns Min I—
250ns Min
CcS — cs I

=y | 4.5ns Min
WR —I RD |—,—

100ns Min FOns Min

| A0 ~ A2 ‘ 1 2
Received Data I
DO ~ D15 RQ DATA . . =
ALl B2 7 — 2R bed, efgh, ijkl
Internal Request Register =& QW”B:>< a T . S19N, 6,
WEBY 7T b X_RQ DATA 50 - D15 —ea ot
LI R4 . - Nl
‘M‘ 50ns Min__| | | | 10ns ~ 50ns
I I
Access Time 77t2X%4 Lx 50ns Min
DRCONT

. TABLE OF TERMINALS/FUNCTIONS s For details, please refer to operation manuals, 801100401E50 for TS5640

Ly £ BEE
P & *%HE'—% SEMIFAUS561NTERIREHEAE . TS5640/ (801100401E50) % BHEC &L,

TERMINAL FUNCTION TERMINAL " FUNCTION
1/o/T" - PIN No. CODE 1/0/T' = PIN No.
CODE%¥% # & @ @ 0 e OB B B °
SRQ o Outputs Reﬂ_uest data.Open when not usued. 8 Reception 21, 20, 17, 16bit encoder's signal are in H
YUY IZXMF—4HAH, REAEEF—T>, ABSMD | mode. 14, 13bit encoder's signal are in L mode. 83
Outputs communication direction of Serial data/ “0)_"75?73‘”)\?3—(;3:65%’;‘ 21bit, 20bit, 17bit.
Request. Usually in reception mode ; turns to be in 16bitT > 3 —Z DRAE. LORFI14bit, 13bit,
Lranﬁmissi(;n m(:jde when ID code is transmitted. 1 | Clock input 20MHz +/-0.05% 4
when not used. . 28 %7 AF120MHz +0.05%
SDTS  |IW/OIT| o ) 7 — 5 E U 7 T X FF— 2 ORBME HHT 10 — ji —
BT, EREEIRERETICA-FFEHENDEE X2 o) ock output. Inverse phase of A1. 5
—FEBShBEET—FICA3, IDI— FEEM LK 78y 7 HHX1 L
bhBERET—RNICELSHE D, REAKFIIHERE, SDAT | Inputs serial data. 9
To control ineractive line driver. Usually L, H is trans- SNTNT—EAN
mitting. Open when not used. Setting Request cycle in Manual Mode.
DRCONT | O | mms 4> K54 AOMEMIES . EREL, %Ed| 1 INRQ V'l rza7uE— KB, U2 IR NEBOASRE i
BHEHNT 5, REAKEA—T 2, - I
Interrupt signal. L when data reception is finished.
Outputs bus signals in Manual Mode ; otherwise fun- | See con- Fell\:asedlvl\\’/lheg ogpt“‘ (:at1a or RDLareIaccessed.
ctions as 16 bit 1/0 bus.Request data are written here. | nection — n Manual Mode, Outputs 1 usec L pulse. _
DO~D15 | VO | S 255 T Wngtiihys 2. WAIZ16bIAHINRo| table INT O | BABHAES. COEBFLCEBEF—SBERT. 62
UIIZRF -SRI CTHEALD, BEREE HAT -4, RDET 725 LMEIREND, DSPE
—KTIE, IS+CSICK R, Y= a7IE—-RNTU.
Upward block of data bus. Tri-state in 32 bit mode ; See con- 1psecDL/NIV A EHT,
N.C in 16 bit mode. For output only in Manual Mode. h Selecting L for CPU Mode H for DSP Mod
DI6~D31 | O/ | ¥—5/SA E4ifll, 32bitE— KORE, p51 25— | [0 CPUM | 1bu | DSPE K ACPUMERIRAS. 72
HE— KT BB, YZATLEFK | s P : S H: S
—;;’;E?J";m FCRRERLSD. BERSE LICPUE—K, H:DSPE—FK
- Signal to control ASIC. L to stop ASIC operation, H to
M32~M39 o Upward block of data bus For output only in Manual Mode. ‘Sa%elew””ec“"” stgp 1/0 operation of ASIC Trar'ln)smissior"n)/Reception
ToSNREER, TZaTNE-FTE, HHER. | sexsr . block works regardless of this CS Used to input
Inputs data mode control ; L in 32 bit mode. H in 16 Ccs Ipu address code. 67
e e ASICOFIEHES . LTASICEIE, HTASICIZVOHEE
DMODE IPD | = _gx_poy FE—JLAF. 32bitE— KIZL, 73 FIET 5, ERET OV U IZCSOEEICRIfFRE < BifE
16bitE — K IZHE AR, 5. TRLAI— FAABICHER,
TEST1 oy | Test terminal for simulation, Usually fixed at L. 8487 Only on 16 bit mode (at DMODE), Request is made in
TEST2 PU v 3aL—2 3 A7 2 M, BRELKERT 5. RQ | | Manual Mode with L. - 78
MODE DMODE#16bitE— KDEEDH. CDIHmFELICT S &
Outputs busy signal of Request. Monitor signal to DJIAMPYZaTIVE—-RELR D,
m o know ASIC is transmitting Request. 12
)9 T2 MBUSYES . ASICHR(EFTH 2 Z L &R Inputting L in a Manual-Mode Request enables to
TEZSAES. transmit a specific Request code after recognized at
trailing edge of next clock.
Outputs busy signal of reception. Monitor signal to RQ STB ! YZaTIVE—RUJIXMOB, LOREEMZS & 81
RXBUSY o know ASIC is receiving data. L= 13 ROCLKDILFY TBAZh, BANDY VI X b~
Z{EBUSYES. ASICHRIERTHB_LERTES KAEEENS,
S2RES.
- - RQCO | Determining Request codes in Manual Mode. 79
DS40 Ipu Selectg,g}f;létpur;;tjsgxgnuil\god}ek 74 RQC1 YZaTIVE-FBEOUIIZA-FERET S, 80
¥Za7 — N T2 ERER,
Used to synchronize with DSP in conjunction with CS
Time-out error. Outputs H when serial data is not 5 | in DSP Mode. L in CPU Mode. -
TIMOT o received for a Request code. e R 89 pu DSPE— KB, CSIES L HA L CDSPORIKAAE L
SARTIETTT, U;}fgﬂgfqum‘ Sy7 TR, CPUE— NEHIELICT B,
TF—APE->TIHEW o
| t " tsi | Inputs READ/WRITE signals in DSP Mode.Inputs
SYSRES | Ipu j”;‘(’ ; ZV,SJ e_b"fy’isi;'gna' 2 READ signals in CPU Mode.Usually fixed at H for
° —_ READ mode.
R/W Ipu . YoTe =T . 69
Shows address is efficient in DSP Mode. Used for in- DS:PJE -k G)B# RE_/'\D/‘NFflTEE’F eL —C%m:&ﬁ
termal data latch. Used as WRITE signal in CPU Mode. liizﬂj LE—RNOHIZLTH< . CPUE— FTIZREAD
STRB | lpu | DSPE—KOB, 7KL XBHTHSZ EERT. T— 70 B85 & LTHfE.
2NAET v FICEA, CPUE— NTWRITEEE &L T }
A0 Inputs address.Used for internal control by connect- 66
° ing LSB-side address from CPU.
Al I na: o : . 65
. . e . . 7 KL XA T, CPUD S DLSBRIT KL X % #i
I © Input O : Output T : Tristate Ipu : Input & pull-up IPD : Input & Pull-down A2 LTAZSaS hO— Lo, ° 64
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NOTICE IN TRANSMITTING

DX EDEE

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 O-40HEN
@ &) l
Power Electric @
Supply device ©
g R S BETRE Encoder
= o I a—-4

Fig.1 Favorable Sample
-1 Bufl

2. GROUND LINE SHOULD BE
AS THICK AS POSSIBLE.

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

The value of VL should not exceed Vt of threshold level
for a receiver. Re should be as small as possible since
the encoder will be vulnerable to external noise when VL
is closer to Vi.

In case of long-distance transmission, another ground
line besides the ground line paired with the plus line may
be necessary.

61 e,

1. B8R4 > DERA

BROPIA v ErI VY FI4 VEBTRTIZLTC, [6—
DY =L FTr—TLTEETEEIIILTLZIN, 77
VRIAVERSTRDIZDITA VERD T —T TR
RL7Z=DTAEBEFEICELIIEVE—F 24 XL 55
DOTHEELETNUIED FHA,

1o 0D5E ﬁ#%l/: geryva—xktIZ@fET 3
BFEEICERAMET 2046, B> 5 Zh 2o
%ﬁ74/&mw1%ﬁ%ﬁ%?éﬁﬁﬂﬁhifo%ﬁ
POEBTEBEARHLTCL Y I — X ICBEAMGET 2 &
FETREENOOVIZADA Y E—=F YV 22k >T, = a—
LADOOVEBIFROOVENZENENEC 5720, SREIEDH
KexbEd,

(X—1. M—2%H)

Encoder Output

I a-40HA
Electric
P &) device &) &)
Power
Supply © © © Encoder
5 IS L=
£ R EF | £iE Toa-4
0V Bus

Fig2. No Recommendable Sample
_2 :L,\(l\wj

2T VR4 IETEDETRCTBIL

77V 74 vz ya—-20EEERILIE M ESD
FBiloNiminb, 5V FI4 VOHEFEIIZRe 5 &
IS5 OLL N L

VuE V= (Io+Ii) - Re (V]
Likb,
ZOVLBL Y —=ISDAL vy ¥ 2 F =)L FLNIVtEEZ T
1375 56 780,
F72, VIOVHIER IEEMHB /4 DI L THL 5250
T, ReldTEA72/hEL LAaFULE S R,
BIEHEROBA, BIA VEXRTIZLET TV ETA Y
AN, 910D TV R I4 VERTEHI L M
LD 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 cir-
cuit ground is recommendable.

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

4. IN CASE OF HAVING NOISE ON
POWER LINE

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

Stable potential should be maintained by grounding the
shield.

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

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

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

6. POTENTIAL STABILIZATION FOR
AN ENCODER CASE

An encoder case must be maintained in stable potential.

3. CASE GROUND & CIRCUIT GROUND
DFEH&

J A ZBEEE L | Case Ground & OS50V LD 7 4 X
NFS>TWBES BHAR, TV I —-FOBFREPEAZD
JAZX B> CGREIET 22 d0FEd., ZOkIkk
% |XCase Ground & Circuit Ground % J8i& 4% & kv, 7272
L. Bk &< . Case Ground & Circuit Ground % %54%
T3 LR OEZENBN B HAER. L DIE 2O TR
T WBEIE, Case Ground & Circuit Ground®DIZ 7 4 X
T A LA OO LBy Fa vy F v a AT
& &0,

4. BESA N/ A XD RDIBE
IVIA—-FZDBJ/TA4 VIZiE, /A4 XTHBFELHNK DI
BV =L N SRR T, ERAME L A0k
DEXA,

72, VL RIIKMICT — A L CREGBMICIR 50T
a6 B,

IV A= ZOFET, B 2A Y — L F2 5% L an
OB 5 Z & BETT,

5. L2 -4 OHAMESREICZ/INA VKR
PN 3GE

Ty a—-ZOWNEFEIZR—3D &5 & 254 2 KR

THHE. VA A PRT V=L FETERTIUS 254 &

WX 0 5, Soike

/ ZINA Y

VLA

Fig.3 spike waves
R—3 /N1 7REF

6. L>aA—45ND4r—AERDETFEL
TV A HO Y — AR AN RO RS D £ 5,
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TRANSMITTING DISTANCE

rgesizk

IN CASE OF TTL

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

IN CASE OF OPEN COLLECTOR

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

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

Shield Cable
=LKy —TIL

:
\
I

v

Encoder
I a—4%

Output
BB

Fig.d  E—4

IN CASE OF LINE DRIVER

261531 261.532
s
)
Encoder || fretmpmmtansT |
I

%Transfer distance 1km Max
Twisted Pair Shield Cable.

YAXMRT =L Rr—T I

Figs -5

IN CASE OF COMPLIMENTARY

Twisted Pair Shield Cable.
VAR MT =V Ry—TI

1| A:2SC3733 Power Supply
B:2SA1460 NTEE
AL GND <
™ Output signal |
— utpu 5|g_na Ine 4
gp‘% | fES|
/\ —O L
GND .
1 Encoder ‘ ‘ Il:fléofaé"lg

TTLDSE

(A PTREFEEE T 2mP I B H R & e . I BICIETTLIC
TI77y 77 108D £,

F—7>aAL 752054
F50m (12V 77w 7°) 2 L 7 X BF20mAHM Ak vl HERE
HoOHREED 4,

ZA5 s I RIEHR A O A
TOREN, B LD/ 4 TRrEIC

K—4D &5 %K b HT 5
R TY,

A4 RN ZA4NDGEE

(ZATREREEE IS IkmE Shh 320, EEABERICENT
BEEmM TRAERE 2D £9,

ZEMKIZ, I—5DKI1254 YLy —=NTRELET,
G e e, 2B TRETHO T, it 4 IR
RIFTY,

AT AL BILDIEES
(EETTREREEE L T 4 Y F I AL DEL ) 232, EBE
EELTAHILENTEBDOT, MEMFE E TRH%RE &

DEg,
F—7vav s s L0 EdnsE ATl 2 4 A ER
E38

ZEDKIZA — T v av s 2R N T T TOZERE
T,

HOW TO USE ENCODER CONTROL SIGNALS

I d—FHIEEEDENS

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. AT

63 Zamygeus,

4.7kQ

REVERSEA 71

IO s~ 5 HY, L7 2AR
T2 LIk, TV a— 2O
ECCWHACWALI D2 % Z & AHEL
A0 ET, B EY DA S 0EH
HEVIHZ, 232 28I TLTRQ E A L
TH5V (W) ki 54, OVAE
Pl LT Z X,






GATE INPUT

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

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

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

T—BMAR
ZOMTFIIE» S L #ANITEHZ
LItk TVaA-FO/ET -5 bR
BLEd., (kic “H B“A1ehsZ
TTF—49vF),
F—MANI#%, F—45 9 FETHIO
SREL LD FTDOT, Z ORI BH%
T = A EHRDIAARL 7230,

CONVERSION TIME

2R

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

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

Fi2dE £ 7213BCDI— P oy a—&lZkB\WTid, &
FESF2HOT— FRZT, KLYy FREITOLEHRZ Y —
FIZB10ns~ A E10nsDENE U £ 9,
IOk, W, BUEF — 2 LI LTS 354121
AL TOFAARIF L 72 &0,

NOTICE IN HANDLING

IR EDEE

(DAvoid forcible impact to the shaft.
(The disk may be broken)
(@Apply the power supply as directed.
(Normal operation may be interrupted)
(3Operate within a stipulated temperature range.
(Normal operation for IC,etc. may be interrupted)
@Give careful consideration to resistance and capaci-
tance of transmission line to the full.
(Normal signal transmission may be interrupted.)
(BEliminate line noise from power supply at an external
place.
®In case of a higher noise level in operation area, please
contact us.
@Make alignment with shaft correctly.
(There may be cases where essential performance can
not be guaranteed)
(®Don't detach the cover unless you have a specific rea-
son.
(Normal signal may be interrupted by generating dust
on disk.)
(®Avoid providing an exceeding load with the shaft.

OB EIE A 5.2 00T 2 &0,
(FA 2V &WHTBZ B £T.)
QEWEEAFAEL BN 52T FE0,
GEH =8 & 457 £ 97.)
QUREHM A YD 5N TOE T,

(ICZH D W S ARB # i £ 3.)
OEEMOEI, BRI EENE T,
(EH LGB ERET £ T.)

QOFFIA VD ) A4 DIZIHETHEL Z X0,

ORI 7 4 XD LI ENEAIRERHEE S 72 X0,

DD 7 5 7)) v ZIFIEMER LI L E2 L TL Z &0,
(BRDVREA IR TE RN ERH D £7,)

@R HERE DI VRD HN— &S X T F XN,
(ZTABENT 4 271 L IEEBES 1215 %
3.)

OFF R EL EOREZFIIIA 20T L 22 &0,
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MOUNTING WAY

B 7%

COUPLING AND MOUNTING

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

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

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

1 Y
‘ o
b4
i - , n
1 u]
B)
T 1H J
.]iﬁ \ Attaching plate
2SRPIIN

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

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

Ample care should be taken so as not to shock a shaft
when attaching a coupling to the shaft.

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

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

65 e,

hy TV TExITaT
IVa—RE—RIK—6D &SIz, BTy a—%
DYNEZCHEELET,

ZOES BT HizknCid, HTEEEA LRET
IVA—ADr —Z%&MEIL T, MHFRE O EBE R %
BFZZenTE, @ENET LAESHPNER L T
AC, TVA—REMETEIENTEET., 72, KM—
TOXSIZT Yy a—ZORTHRO L #FH L TR 55
Eed T,

1

st

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

H—7 siENRUCZFMAL LIS OBRTHE

IyaA—4D4 v —if L BEHBOR 7EAZE R, S
fRAEIZ & D . H6~H8IZT B Z LnE Ly,

flizg o 70 v ERNT B & &, BiNCEE AN A 20K
IITERBLETNEED €A,

T A AT EKEINT T ZABTH D RO A
Mz 2EWETEILAHBOT, HERTIBEND
nET,

L7zho>TC, VT EDRIEHEIETE 5778
(-

F/o, MR IcHEL LofmE Cmb s k5% h v 7
VIR T E a0,

Thabb, TVIA—-ZOEHTFE RO LENE DI
Ay TV, WMRBEARBTY I-FITMbbE AV EK
SIZL AL TR ED EEA,





Please do not couple the encoder shaft with the driving
shaft rigidly as shown in fig.8, as the ball bearing may be
damaged due to an excessive load.

In case of direct coupling to the driving shaft,mount an
encoder case on a flexible plate as shown in figure 9.

Rigid Coupling
Doy hhyTULT

Driving motor

BEHE—2

752
Fig.8 Rigid Coupling
K-8 Uy hhyTU2T (B

Mounting plate

fzw;:/mﬁw

Hollow Encoder Shaft
I O—4Y w7 bk

Motor
E=4
A
Motor Shaft
E— 2
Encoder ltself Bearing
ToA-FKE  pyry

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

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

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

ALLOWABLE LOAD TO SHAFT

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

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

K—8D kS, HiEplicoy 3 —2Diia ) Py MIH
v TN YT LENTL E&WN, TV 3 —FOHNIE K & R
EAMDY ., WZPHETZe2bD 9,

W@ C Ty a— 2% h o ) v X E B A, K—
INEINIZTY I =Dy — 2% T LF Y TILEHRIZHEE
LEd,

Encoder
I a—-4

In Case of Hollow

Shaft Encoder

R IT L O—-ZDIGE
e

Flexible Plate
TLE Y TIEIR

Driving Shaft
B &

Fig.9 Encoder case mounted on a flexible plate
H—9I>a—-4N7r—R&7 %Y TIVERICEE

thzgififf 2 4 7OHAIIR—100 & 512, T a— X DKk
AU CIE U E . [ 2B U TR EUSHor B 28R e
TlEE T % BA7E Tl & B2 L. SR ZEE LT 7 &
W, BUHRAZEE L 2 RETHE I h CnwEd &, V0
— AT Y EK AN E 2T B0 TR B
WOBHEIZ & DA 20 £,

A E

TERRFETHN E 22 2 K ICHUFHF T 2 &0, ks, BBl
LIV a—- ORISR, By T VI REUHROBE
H, X7V Y IORFFHGELD FTOT, THEL EF X,
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DEFINITIONS

RAEDESR

Definitions of principal terminology used in this catalog are

as follows :

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

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

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

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

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

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

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

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

(9 Line driver output : Output circuit in compliance with EIA
(Electric Industries Association) RS-422A.
(Some products are excepted from the standard.)

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

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

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

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

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

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

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

(D Battery backup absolute encoder : A multiturn absolute
encoder with counter IC provided within it.
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Serial transmission : A system of transmitting many data
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

®1 ERYOBRAICKHT 2 REBEDOEE

V) a—MbLEzzva—4,

®UT7IEE 1O TIHRIZZ< DT - 255 %,
BERE2E % (Y CIER T 5 R
REBEORBELFVS
1.REBEDEE
TR E OMIZ, RN K BZEEHOR AT 54
HO(B1ERE) . RS KB KDBAICKT 2485# (F2ad
7) OMAEIZLD,

First Coding Protection Degree

£ 18 5 R E DO REE
3 (Semi totally-enclosed type) Ends of solids 2.5mm or over in diameter do not enter inside.
3 (#E£BR) BE#2.5mm% iz 5ERYDERSREICERAL KLV,
4 (Totally-enclosed type) Ends of solids 1.0mm or over in diameter do not enter inside.
4 (£FR) ER1.0mm% Bz 5ERMDOERHRSREICEAL KL,
5 (Dustproof type) Dust that impairs the designed operation or safety of the rotary encoder do not enter inside.
5 (BrEETZ) A—42YI aA—-4OREDEMERVRLMEHET 2EDMEFATICRAL KL,
6 (Dusttight type) Dust particles do not enter inside.
6 (MEER,) MEFSRAL KV,

Table 2 Types of Protective Stucture against Entry of Water

®2 KDRAICHT 2REWEDEE

Second Coding Protection Degree
£ 28 % ®REOREE
0 (Open type) Not protected against entry of water.
0 (FRE) KDBAZHL T, FICRES O TORL,
2 (Drip-proof 2 type) Subject to no harmful effects by waterdrops falling at angles 15° or less from vertical.
2 (Briefy) REH 515 LNOKEH SETT BRI L > THREHBERI B,
3 (Rain-proof type) Subject to no harmful effects by waterdrops falling at angles 60° or less from vertical.
3 (B $EH 560" IADHEH SHTT BRI L > THELBEERT KL
4 (Spray-proof type) Subject to no harmful effects by water spray from any direction.
4 (Bh% D) EQEIBAALSDKDOREDICL>THHEELFEEZ (T AL,
5 (Jet-proof type) Subject to no harmful effects by water jets from any direction.
5 (BAMETRRZ) EDESBFALPSDKOEEERICE>THHEELHEERT LV,
6 (Water-proof type) Impervious to water in strong jets from any direction. (Note 1)
6 (M) EQE> BHED S DROKDEBERIC L > THRHBALEV, (F1)
7 (Immersion-proof type) No water entering when immersed under water at specified pressure for specified time.
7 (BA&EH2) RMEDES - BETKPISHL THRPRAL &L,

Note (1) "Water-proof" means a structure that does not allow the entry of
water against strong water jets from any directions, but it does
not mean a structure that allows use under water.

2. Designations of Protective Structure

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

In case either the first code or the second code is not
specified, it must be represented by X.

I Characteristic letters
Example 1 [P 40 IP 40

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

1st characteristic numeral

E (1) MAFER. EOLSEHALSDRVKDEREHETTICEL > THKYR
ALBWEBETH 35, KPERICHA 2BETIE &L,

2. REBEOFVH
0= ) Ty a—ZORFEMEDIFOTT . RIENIE DT
MThd et XFics (IP) , HBlics RUE2iL T
DL T3,

F72, WAL, Hw2lSnThr—HERE L nEaE,
ZOitEEXET 5,

F1 1P 40 40

2 IP65 \—ﬁz
%13 IP4x 1

Bl 4 1P X5

dn o

C
C

(R RZ)
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OPTIONS #7>a>

Allowable displacement for attaching. BTEFRZE AL

o < “ i : Ry s Y cR— N
COUPL'NG By FYLH Parallel displacement : 0.1mm. TATZEME0.1mm
Angle displacement : 0.5deg. AEZAE0.5deg

Dimension mm fi& mm

Bellows Coupling /

NA—=ZXHyFV2T
30Max
Model A B 3 3
MU939N2 | 46.345+00'5 4670015
3
© ©o| s
MU939N3 | 46.3450915 | 410+20 S| < — o o =
=g
Twisted torque 9.8X10-'N-m/deg
BUNRILY  (10kgf-cm) 4-M3x5
ARANRMFEDRL
Dimension mm ~fi% mm
Model A B - -
5+8.03 3 3|
MU1568N1 $12:398% $23 — 2—M4 X0.7
2—M4 X0.7 T NARfEDHRL
o AARfHEDRL
MU1568N2 | 48 1982 $18 - X Z\I/
t”. /// R ££ <|/m ?3
SNy R .
MU1568N3 | 416+3% 427 - = 7/
Twisted torque 3.3N°m —
BUNKILY  (34kgf-cm) 27.5
Diafram Coupling : : :
B4R T S LNy TY oY / 40 Dimension mm ~FiE mm

10 22+ 10

Model A B
8, 8
MU714 ¢10+8.02 ¢10+8.02 ‘
MU714N4 $10+5% #6502 2 & <7 = +— o i &
| S|y v ©
Twisted torque 1.75 N'm/deg B '
BUNhRILY  (16kgf-cm)

PR 4-M4x10,4-M3x10
- REARIEDHR L
RARMIEDR L fetine
(KRS M)

Dimension mm ~Fi% mm

Model A B
19iﬂ.5
MU1396N1 |  46+3° $6+30 ABRMEDHL L
; 3 4-M3x5 1 |
MU1396N2 |  46+3 4830 nmlinE
1 ©
| | B (3}
<{ <|: _[j[ ] m‘ =
MU1396N3 |  ¢6+3 5430 0T
Twisted torque 3.92X107' N-m/deg —| M” | | "
BN ML (4kgf-cm) ‘0‘257 ‘02-5
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Dimension mm ~Fi%& mm

Model A $B
MU1 527N_ ¢ 6+g.012 ¢ 64—3.012
3I
|
MU1527N1 ¢6+8.012 ¢8+g.015 %
o
o
MU1527N2 463012 $10+505
8 |6
20
Dimension mm % mm
Plastic Coupling
BlEZ ATy TULYT /
Model |¢dl|¢d2|¢D| L | A | B |HLZY L
MU1451N1 {10 [10 |22 | 25.6 | 3.6 | 7.1 | M4X6 A A
MU145IN2 | 8 | 8 |19 |23.6 | 3.5 |6.8 | M4X6 T T
MU1451N3 | 6 | 6 15| 21.6 | 2.8|5.2 | M3x4 - L,\” ! —
o o a
MU1451N4 | 5 | 5 |14 |20.8 | 2.7 | 5.2 | M3X4 > [V Y ha B
MU145IN5 | 5 | 6 [14|20.8 | 2.7 | 5.2 | M3X4 I
MU1451N6 | 4 | 4 (13| 21 |2.7 |5.2 | M3X4 5 5
MU145IN7 | 4 | 5 (13| 21 |2.7 |5.2 | M3X4
MOUNTING PLATE Eif§75>% (For OIS38Series)
P/N 603202777N40 P/N 603202778N40
3-¢3.5. $28MAEA L%
42020 S EE< V) $6.5. 8 &35
10
A ] 2
! ~
[sp]
<
(=]
$46
420_0
1*;‘” 1]0.01[A]
N . 2 R
Y% ~ =
[sp]
3 A ¢2O+8.021
[Jo.01[A <
BfM (7500 H) D

P/N 603202845N40

()

ol

12
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Binary Bit  Counts (degree)
EH AV K (F‘)
Ev b
7 128 2.8125
8 256 1.40625
9 512 0.703125
10 1,024 0.3515625
11 2,048 0.17578125
12 4,096 0.087890625
13 8,192 0.043945313
14 16,384 0.021972656
15 32,768 0.010986328
16 65,536 0.005493164
17 131,072 0.002746582
18 262,144 0.001373291
19 524,288 0.000686646
20 1,048,576 0.000343323
21 2,097,152 0.000171661
22 4,194,304 0.000085831
23 8,388,608 0.000042915
24 16,777,216  0.000021458
25 33,554,432 0.000010729
26 67,108,864 0.000005364
27 134,217,728 0.000002682
28 268,435,456 0.000001341
29 536,870,912 0.000000671
30 1,073,741,824 0.000000335
ANGLE CONVERSION TABLE

CONVERSION TABLE

" B =

AERER

ra

dian

(min)

(@)

(sec)
“(

)

168.75 10125.00

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

50
25
12
6
3
1

62.50
31.25
65.63
32.81
16.41
58.20
79.10
39.55
19.78
9.89
4.94
2.47
1.24
0.62
0.31
0.15
0.08
0.04
0.019
0.010
0.005
0.002
0.001

157 2 =57.295780° =3,437.7468  =206,264.806"

radlan

m rad.

1°=.01745335 7 /=17.4533$ o7
d

m rad

1’ =.0002908885 7‘/ .2908883I )57 ‘/
1”=.000004848145 *“/ 7 >=.004848143 1) 5 7
BEBS BA—-F0AEDHR)
a g (8A) Y (EBEER1.TmE RARAQICEY T ) IEk
10,000 (2.8/%) 35m
1,000 (0.28%) 350m
100% (0.028f) 3.5km
107 35km (HEZE«— N\EF) (BRH— 1)
2% 180km (RIFE+—fRH)
1% 350km (FRFE—HER)
0.6% 550km (RFE+«—/\F)
0.5% 650km (BREH<«—I\F)
0.1%® 3,500km (ig«—dtiEE HA)
0.01% 35,000km (FFILBTE £ TOIES)
a A
1.7m
x BB
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HISTORY OF ENCODER DEV

ZEIIfsEDOI

19704 1975% 19805 1985

(S45%) (S50%F) (S55%F) (S60%F)
19715 (S46%F) 19774 (S52%F) 19834 (S58%F) 19874 (S62%F)
EEMARA-DEHEE || BEADIUXA A || XARTIFE2—2 AR > 7 UX 21
Noncontact (LED) MechanicaI_MuIti-Turn Reinforced _Incremental
15205 Series Standar Inoremental(LED) || G R0 JRes X8R 2501 500C/T

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

(for steel)

Technological Development

19725 (sa74)
77 K1 a-4

Brush Type Encoder
TS449 Series

IINREAERET TV U — 19885 (S63%)
I (LED) E—4HEAC 7Y
Small Reinforced Abso- A 2)b
19735 (s48%) lute(LED) Incremental for Motor Con-
B MREE 7T~ | TS1660 Series tro
8bit~12bit TS5146 5,000C/T

High Resolution Absolute
TS1302-1193B
19bit

19795 (S54%)

19895 (H14%)
ENEEEA U X

I
High Resolution Incremen-
tal
Ay 4T GELRIN=Y1L S N N 5 TS5410 Series
<IVFA—=2 T T a—p I O—-4 90k~480k C/T.
o &3_6659 Multi-Turn - Absolute Encoder
FB S 400 B 307
@ 169
;(\ g 300 R 123 07 g
% = 200 137 Bi e g,
3 B109 3403 5.
IR O
=8 & 100 =83
o S |{°}_1—Jb||m| I
Ha g e, || b,
g 5 19895 (H1%)
5 10 HRAIL>a—4
o ABDRIFE— Magnetic Encoder
‘g 9 Mechanical TS5270 Series
2 A5 grzoxier] uETUM 1,024 C/T
BE 1.1kg tioit

(BY) &% =

Price (¥10,000)

I 541 © ¢ 7T0XL66
HE 8 14009

FEY=INFI=0
Memory Multi-Turn
11bit

S5 © ¢ 35XL38
BE 1109

XY= INFI->
17bit Memory Mutti-Tum
= |

— .
T2
Abs - Inc

17bit) (517 © 4 35X L18

BE 1309

19804 19854 19904 1995

20004 20054 2010&
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ELOPMENT AT TAMAGAWA SEIKI

d—59HFEDHDH

19904 19955 20005 20055

(H2%) (H7%) (H12%) (H17%)
19905 (H2%) 19965 (H8%) 19985 (H10%)
SUTPNWTTID)—-X AX—h7TVI)—=X AY—hrT7TVI)=X
NYTUNYITyTIINFE—2 Ny TV I Ty TIINFE—2 NYTUNYITyTIIVFE—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

o

19915 (Has) 19965F (Hs%) 19985 (H10%)
REEA I A 2RI AX—=+ 7TV =X AX—b T7TII)=X
Hollow Shaft Incremental Ny TFUNYITyT N TFIUNYGTyTIINFE—>
OIH48 Series Smart Abs Series Smart Abs Series
100~6,000C/T Battery Backup Battery Backup Multi-Turn

N SA56 11bit SA48 17bit/Turn

16bit/Multi-Turns
19925 (H4%) 19965 (Hs#) 20014 (H13%)
FEAII-4 A=+ 7TV =X AX—=r 29I ) =X
Space Encoder NyFUNy 79T WAHBMY U T7ILT—2EEFRX (NRZ)
ETS-VI(H: i BREIEVIE) A Smart Abs Series Smart Inc Series
Bt vREIa-4 5 Battery Backup Two-way Serial Communication Type
High Accuracy Earth ‘h SA85 20bit (NR2)
Sensor Encoder SI35 17bit/Turn
for ETS-VI (Engineering
Testing Satellite VI Type)
19925 (H4a%) 1996%F (H8%) 20015 (H13%)
BRAILI—4FEmHA bl P Z2tA) AY—bT7TII)=X
Magnetic Encoder for Vehicles Y TILEBZEIC NYFUNYITyTIIVFE—>
TS5840 Series Smartceiver Smart Abs Series
Serial Signal Receiver Battery Backup Multi-Turn
AU5688 SA35 17bit/Turn

16bit/Multi-Turns

Zamygaus, 4





INCREMENTAL

A7 )X22I)0

SPECIFICATION LIST
tH—E

Applications Instrumentation Industrial Milling

A bod g B B E ¥ H % # A
Features Ultra small size SmIaII size and Wide range of resolution, a lot of options Ultra rugged Model
1 3 I N B LREL SR, BEEA TS 3 IR

Seri

., _ x| OIS28 @ 0OIS38 @ 0IS66 0IS68 0IsS128
B . | TS5150 TS5300 TS5100 TS5000 TS5080

External Appearance

4 )
Page
. 9,10 11,12 13,14 15,16 17,18
N~ = 2
Resolution (Counts/Turn)
. 100~2,000C/T 100~2,500C/T 100~5,000C/T 25~5,000C/T
2 )i Ak
Output Phase A, B Phase A, B, Z Phase A, B Phase
H ] 1 A, B A,B,Z# A B
Max R Fi
Sl A 80kHz 125, 200kHz 125kHz 25kHz
®E X & & B H %
S ly Volt
LA DC+5V DC+5~+12V DC+5, +12V DC+24v
5 P E
Consumption Current (NOTE1) (3%1)
100mA Max 200mA Max 300mA Max
H & B P
Output F Open Collector Voltage
UtpLt Form Open Collector P Voltage, Open Collector, Line Driver 9
H 2l i3 g Line Driver Complementaly
(NOTE2) | Radial 21.6N 98N 392N
(x2) | _..
Shaft Loading V7l (2.2kgf) (10kgf) (40kgf)
WO F M OE | Adal 12.7N 10.8N 127N 49N
25 bk (1.3kgf) (1.1kgf) (1.3kgf) (5kgf)
Starting Torque 2.9x103N-m 4.4x10°N-m 29x10°N-m 9.8x102N-m 0.2N-m
=) ) [N |7 9 (30gf-cm Max) (45gf-cm Max) (30gf-cm Max) (1kgf-cm Max) (2kgf-cm Max)
Protecti
rotection IP=50 IP =52 IP =57
=R # L b
Operating Temp.Range
. 0~ +60°C -10~ +85°C -10~ +70°C 0~ +50°C
B OfF R E @ H
Vibration (NOTE3) 49m/s? 98m/s?
b L] (3x8) (5G) (10G)
Shock (NOTE4) 490m/s? 980m/s?
& - (5x4) (50G) (100G)
Mass
= - 0.2kg Max 0.15kg Max 0.5kg Max 1kg Max 7kg Max

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

Actual specification allows us to recommend within 20 percents of the specification.

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

S Zamyaus,





Super Precision Machine Tools

Motor Controls

INCREMENTAL

Machine Tools

AT TR A T—2HEA TIEMmA
High resolution, high reliability and low cost HSOHOVI\II ghaﬂ Hgllo"l‘l’ ghaﬂ ':A(:g)i:’]"msrs‘?zf; Magnetic Encoder
WAL, WM. (& P o NEE TP - WoR R
0OIS85 | OIS90 OIH35 @OIH48 | OIH60 MIB0.4
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
(Ba%4256 DIHA)
A,B,Z, U, V, W Phase A, B, Z Phase A,B,Z,U,V, W Phase A, B, Z Phase
A,B,Z,U,V,W # A /B, ZH AB,Z U V,W# A/ B,Z1H
1.5MHz 500kHz 200kHz 200kHz
DC+5V
250mA Max 200mA Max 300mA Max
Line Driver
Mounting Toleraqce Air gap in Spur Wheel
19.6N 98N lﬁaﬂl:—;ﬁ’ﬁiﬁz v Y EREEDF v v 70.15£0.01mm
(2kgf) (10kgf) 1agia Allowable Tolerance
2Z7vAE 0.05mm TIR Max Y EWEOHET S TAHAMELL
9.8N 49N 252 NHH 0.2 M Radial +0.3 mm )
(1ke) (5kcai) Shaft Runout mm Hax Y EEEOHER S X NATIREX L
9 Skg B E & BOEIN 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
P =52 Electronic Circuits IP = 40 IP =50
- Disclosed - -
(BFEIEEH)
-10~ +80°C -10~ +75°C -20~ +85°C -10~ +80°C
49m/s? 98m/s? 49m/s? Full Amplitude
(5G) (10G) (5G) 2418 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
1) HEER | HANREETEEHOLIRETT,
E2) BFANEOHARESHRNETYT, REAICHVTIERED20%UNEHELET,
E3) EBY: X, Y, Z&E2Hr, Et6Hr 2B T A LERMHELAETT,
F4) ERIX, Y, ZREH3E., SHEEHET DI EEEBHELLETT,

Faygaug, O





ABSOLUTE

I IJa—hk

SPECIFL(‘:_ATION LIST Single-Turn Encoder
Ti—E Y gNE— T a-4
Applications Machine Tools Press Machines
A & TR 7L WA
Features Small & Rugged Model Rugged Model Rugged Model and Ultra rugged model with
, . , Special divisions strobe signal
ki ® ARIRAERS AL BRALTS - 155 E @R, 2 bO-TEEM. Bk
Series
. »w - =z| OAS50 OAS68 OAS66 OAS66
Model No.
v . TS5610 TS5620 TS1857 TS5607
External Appearance
5 #l
Page
- 31,32 33,34 35, 36 37,38
~N - v
Resolution . 10~12bit
" 8 bit 8~904 3| 0~359C/T
a2 .2 fE 0~359C/T
Output Phase Gray Pure Binary Gray Pure Binary BCD
H | G| g4 W2 A 2
Max Response Frequency
N 10kHz 20kHz 2.5kHz
®E XK It &2 B KB #H
Supply Voltage
X DC+5V DC+5, +12V DC+24V DC+12V
" % E
Consumption Current (NOTE1) (3%1)
. 120mA Max 250mA Max 150mA Max 300mA Max
H B B i
Output Form )
" Open Collector Emitter follower Open Collector
H 7 i &
(NO(T_§2g Radial 98N
~ 2 e
Shaft Loading ’ ZYTIV (10kgf)
WOHFE®E | Ada 49N
AZ A b (5kgf)
Starting Torque 9.8x10"3N-m 9.8x10"2N - m 2.0x10"2N-m 9.8x10"2N - m
=) ) k )] g (100gf-cm Max) (1kgf-cm Max) (200gf-cm Max) (1kgf-cm Max)
Protecti
rorection IP =50 IP=52 IP=53 IP =54
*® # % b
Operating Temp.Range
. -10~ +70°C -10~ +60°C -10~ +70°C
B £ B E #@i @
Vibration (NOTES) 49m/s? 98m/s? 176m/s? 49m/s? (5G) &k
#® )] (3¥3) (5G) (10G) (18G) continuous
Shock (NOTE4) 490m/s? 980m/s? 490m/s?
& - (3%4) (50G) (100G) (50G)
Mass
- 0.5kg Max 1.5kg Max 0.6kg Max
=1 2

NOTE 1) Consumption Current: This is a specification for no loading at output circuit

NOTE 2) The specification for shaft allowable load shall be a mechanical value.

Actual specification allows us to recommend within 20 percents of the specification.

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

NOTE 3
NOTE 4

/g,





Multi-Turn Encoder

TIFLE—2T -4

Motor control, For Robots

E—4H#EA. OFy bA

Motor control,

Machine tools

T—SHIEA. TIERK

Small wattage motor,
Serial Data transfer

NEREET-FA. VUTIVEE

Middle wattage motor
Serial Data transfer

hEEE—42H

. YU T IR

Large wattage motor
Serial Data transfer
XEEE—2A. Y UTIEE

TS5647
TS5643N110TS5667N120 TS566IN220| T55668N20| TS5667N420 TS5648 TS5667N253 TS5667N650
=
45, 47,

39, 40 43, 44 46 48 49, 50 51, 52 53, 54 55, 56
11?}%;;‘15*1”&:32‘%";.‘2';3;{‘5 17bit/turn and 16bit/Multi-Turns | 17bit/turn |17bit/turn and 16bit/Multi-Turs|20bit/tur and 16bit/Multi-Tums 17bit/turn and 16bit/Multi-Turns
(B A58 BT 1 E%517bit, % EE516bit 1E&17bit | 1 ElE17bit, HEE16bit | 1EER20bit or 16bit, HEE16bit 1[E#517bit, % El#516bit

Pure Binary
2
Absolute Signal 170kHz Absolute Sianal 13MHz Absolute Signal 52MHz (TS5648) Absolute Signal Absolute Signal
Incremental Signal 170kHz 9 13MHz 3.2MHz (TS5647) 3,000min™ 1,500min"
DC+5V
150mA Max 60mA Typ. 110mA Typ. 60mA Typ. 250mA Max 70mA Typ.
Battery operation Battery operation | /\y7Y5ER [110mA Typ.| Battery operation Battery operation Battery operation
Ny 7V EREIEE 100pA Typ. | /Vy 7 JBRENEF 100pA Typ. {100 u A Typ. Ny TV BRERE 100uATyp. | /Vy 7 BRENEF 50 A Max I\ 7 1) BRENRF 100 A Typ.
Line Driver
ANBHFEMEXL ANBHFEMEZL
5 7)10.05 mm TIR Max 2 < 7J10.05 mm TIR Max
7% 4 Jb0.2 mm Max 7 %< +JV0.1 mm Max
I & s nEho.1°
59x10"3N-m 9.8x10"3N-m 49x10"3N-m 80x10-3N-m 98x10"3N-m

(60gf-cm Max)

(100gf-cm Max)

(50gf-cm Max)

(820gf-cm Max)

(1,000gf-cm Max)

Not Enclosed

IP40
BRUEE
-10~ +85°C -10~ +70°C -10~ +85°C
98m/s? 49m/s? 49m/s? 49m/s?
(10G) (5G) (5G) (5G)
1,960m/s? 980m/s? 1,960m/s? 294m/s?
(200G) (100G) (200G) (30G)
(r=FNEERV) (r-7NEERV) (r-7NEERV) (F=TNEERN) (r=FNEERWV) (r=FNEEEV)
OkgMeax i tCable | RO Mt Cable | kO M L cutCable |00k M i ot Gable 0.6kg Max 1HgMax et Cable | O M it Gable
F1) HBER . HANRESHEOMLFEETT,
E2) BFAEEOABEEBEKIET Y. EERICSVTILIRED20%URNEHELET,
E3) IREN: X, Y, Z&E2Hr, E6Hr 2R T LA RMBHELAETT,
E4) @mEIX, Y, ZR&W3E., FHeEEHET A EERBEELLETT,

Janggaus, 8

ABSOLUTE





INCREMENTAL
LT YRAEI

APPLICATION FEATURES
A& "R
&l ®Measuring Instruments oSmall Size
- — AT /M
TT] ®Rigid Bearing
5 (L
oc
O
=
TS5150

OI SZ 8Series

Dimension mm ~Fi%& mm

15 3 45
9
o
Bk =
e
o ©

4 - M2j6 Equally U
Spaced Depth 6
L=500Min _—~

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

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

O‘IS 28 - C/T-[Cl[2]-[B]V

. : Resolution Model No. Volt
Optical Size e S BARE
Incremental # 28mm .

100 TS5150 5. +5V

Shaft 500 TS5155
Encoder 1,024 TS5158

2,000 TS5162 Output phase

H h M
2 . A, B phase
Output form
H AR

C . Open Collector

© For special cases, please consult us.

O #FAHRRIE T £ S0,

Q Jumygaug,





B SPECIFICATIONS
T4

Electrical Spec. BERHITH Mechanical Spec. #HAYHAE
Resolution Starting Torque 2.9x10"3N-m
Py @ o 100~2,000 C/T #® 85 b v 7 (30gf-cm Max)
Supply Voltage WEO Moment of Inertia 2.0x10-6 kg-m?
® # B K DC+8V=5% m o ¥ (20g-cm? Max)
Consumption Current Maximum Rotating Speed 5,000min -1
W # = * 100mA Max B8 X H & ® & (5,000rpm) =
Radial 21.6N -
Allowable Shaft Load FEHE (2.2kgf Max) =
¥ OB o®m o ®m = Axial 127N E
H 2sC1815 LG (1.3kgf Max) o
E N
E # Maximum Allowable Output Voltage Operating T:E.”‘p' Range - 0~ +60°C 5
L Open Collector BAEEHHEE 40V B O B E & >
a gl A-7>ravsz mARTE Storage Temp. Range 20~ 4857 =
g _ Maximum Allowable Sink Current ®’R F R E @&
= RAHARAER 30mA Protective Construction 1P < 50
= & 1 & -
Vibration 49m/s?
& B (5G)
Maximum Response Frequency 80KH Shock 490m/s?
B X E 5 B K H z & B (50G)
Rise time, Fall time Mass
TEN . EFYBM H 2 0.2kg Max
Ll
HABREE (5]) HALIHEZE
® Open Collector Qutput #—7">aL 7 4HA
T
Shield Cable a.b.c . dlabcd=t+T _
=Ky —=TI { 1-38 Transistor
P Suppl DC+5V:R.=220Q
/_Power Supply DC+2VA=4700 AchOuput [
/ \ TR / \ A - J_ A A7
Output signal line L B ch Out
put
— ] wrese | 4 T B i) cow
h GND — |:Load — Viewed from Shaft End
Encoder ‘>I<~Transfer distance 50m Max‘ L: &% L BET
MAREEEBESOM LT (Ic=20mA)
*Note that transfer distance depends much on ambient condition. Note) For open collector output, above voltage wave form shall be

HRRGRIEREE . FRARBICLYRZICEDNETOTITEERSC LSV,

obtained by loading a RL shown in the left figure.
F) =72 ALV aHADBES. ERREERT I EICLY LROERE
BRACEYET,

I CONNECTION TABLE
1% L i%

Lead color Function
U—Fige ® R
BLUE & A ch Output
GREEN >3 B ch Output
RED b DC+5V
BLACK = GND
B ATTACHING WAY (EXAMPLE)
Hy‘ftj-ﬁ;i (ﬁu) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm ~SFiE mm B IZ7IA4AL MNEERT 2y TU L TELE>TED>TETTOTERLTLEEW,
Driving Shaft
» X Epeeh
Driving Shaft
SR hsi A ——g ————— T+~ —
7_ %23 0.15° Max
'g_: 7'27 ’’’’’’ 20 Max Encoder )
ig — I a—%4
Plus pan-head scﬁew £7—
+FRfMF BN L M2.6 ~

Zamagaua, 10
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INCREMENTAL
LT YRAEI

APPLICATION
A&

®Robots
oKy b
®X&Y Tables
XY7T—7L
®Machine Tools

AR

FEATURES
"R

®Superior Noise Chracteristics

WrED 7 4 ERME:

®Available up to high-level resolution

EAREEE TODIA VT y T
®Rigid Bearing

Tl 3258 At

TS5300

OI 83 8Series

o

Dimension mm ~Fi%& mm

Unless otherwise specified tolerance is +0.5mm

BESAZE £0.5mm

DETAIL OF SHAFT

3-M3EZ6 17 L
3 - M3 Depth 6 .
ooDg - » KRS L 5%
45 E# 5 (N510,N512)
_ 28 N HRIc L BET
o
24 z ) 1 HRORERE . FHESECET,
o Temeo————— -
<t
. 8.5 ‘ SECTION B-B
T s,
L=500Min g ITe)
B;»

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING

HEX DR 3 EER THIEE C £ WY

OIS 38 - C/r-C181-[ v
Optical Size ?;S%I;ti%% CiIT M;geliléo. éj,;;?};
Incremental #38mm 100 TS5300 5 45V
Shaft 200 TS5301 12 1 +5~+12V
Encoder 300 TS5302
360 TS5303 Output phase
400 55320 oo
500 TS5304 3:A B, Zphase
600 TS5305 N —
900 TS5306 thgaﬁéﬁﬁ
1,000 TS5307 C: Open Collector
1,024 TS5308 L : Line Driver
1,200 TS5309
1,800 TS5311
2,000 TS5312 STANDARD ITEM 1Z#5,
2,048 TS5313 Description | Size | Resolution Ofl(‘)tr%” %Lrj\;psuet Voltage| | N-number
2,500 TS5314 S| DEEE  whmme| whde | BE N &
c 3|45V~ N510
ols 38 | [ ]Cr
L 3 +5V N512

11 amgaus,

© For special cases, please consult us.
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B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 44x10"3N-m
2 % BE 100~2,500 C/T 2 ) N )12 g (45gf-cm Max)
Supply Voltage DC +5V -5%~DC+12V +5% Moment of Inertia 1.5 x10-% kg-m?
% iR £ E DC+5V £5% 18 i3 BE ES (15g-cm? Max)
Consumption Current Maximum Rotating Speed 5,000min -1
H = = * 100mA Max B X H & & & (5,000rpm) =
Radial 21.6N =
Maximum Allowable Output Voltage Allowable Shaft Load EX 10| (2.2kgf Max) =2
Open Collector RAREHNEE 40V Hi kS 2] e 2 Axial 10.8N E
e H A-7>rav7s% Maximum Allowable Sink Current LR (1.1kgf Max) [TT]
E 3 —~a 700 oc
2 bl BAHARARR  30mA Operating Temp. Range 0.cH —10~+70°C CZ)
- N=)
3w Boff R E ® B pp 0~+75°C —
3 Source Current
O g Storage Temp. Range 5
"= | Line Driver Y —ZEH 20mA Max %_; ,nEf xg ~20~+85°C
T4 REZAN Sink Current Protective Construction IP = 50
2> ER 20mA Max & # i b
Vibration 4?m/)s2
- % ) 5G
I\éllaxm;cuml;gesp;zns%ﬁe?;eng 200KkHz Shook 290m/<2
= & i & 5= (50G)
Rise time, Fall time (Line Driver) Mass
T EY . LTV OB 200nsec (51 > K5 4%) B 0-15kg Max
Ll
HABREE (5]) HAMHEZE
® Open Collector Qutput #—7">aL 7 2HAH T S
a,; b, c d a.b.c.d:ztg )
Shield Cable \ Transistor
YN RF=TN A ch Output
/ Power Supply DC+5V:R. =220Q A*EHZ':?] _,_
=5 DC+12V:R. =4700
==¥/5 8
/ \ Output signal \ine/ \ R J_ S cré(;;;g)uﬁt
— |\ ] =nEsa | 4 T . e=Tt]
- L:Load Z ch Output | \
Encoder * Transfer distance 50m Max L: &7 28 cow
HARXIEBESOMEL T (Ic=20mA) —— Viowed from Shaft End
) ) _ L N s L WRT
® Line Driver Output 24 > K5 A /\H7 Note) For open collector output, above voltage wave form shall be
obtained by loading a RL shown in the left figure.
26C31 26C32 F) A-7 AL SHAOBAES. ERREERT S EICEY LROEE
BRICEVET,
Encoder || [smmmrikmus | 7 & # &

*Transfer distance 1km Max
Twisted Pair Shield Cable.
YA XTI =IVRr—TI

*Note that transfer distance depends much on ambient condition.
MRNERERE . FRARRICLVAREEDYETOTITERC LS,

B ATTACHING WAY (EXAMPLE)

Lead color Open Collector Output Line driver Output

U—Fige A—FaL U 4HH A 2 N DAY )
RED b DC+5 ~+12V DC+5V
BLACK 2 GND GND
YELLOW # Z ch Output A ch Output
WHITE =] GND A ch Output
BLUE & A ch Output B ch Output
GREEN & B ch Output B ch Output
BROWN x —_— Z ch Output
ORANGE & — Z ch Output

s
~,
Hy‘ftj-ﬁ /£ ( BIJ) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.

Dimension mm sFE mm B IZX751 2> NIERT 2 Hy FU L IZHICE

STEDL>TEETOTERLTL LS,

Driving Shaft

o SR Ehd
Driving Shaft

SR &b

| S

0.05TIR

Plus pan-head screw
+FEARG LML M3

Encoder
Ira—-4%

Zamagaua, 172
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LT YRAEI

APPLICATION
A&

®Measuring Instruments

— ikl

INCREMENTAL

FEATURES

R

e®\Wide ranging resolution

VR 7 5 fi hg

®A |ot of options
HELAX T gV

TS5100

OI S 663eries

5001

Unless otherwise specified tolerance is =0.5mm

1840 54
4-MAaRE7 s
4 - M4 Depth 7
L]
o
3| el = F
e =g
=
L =500Min _— Q

IBESAZE £0.5mm

Dimension mm ~Fi%& mm

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

OIS 66 -
Optical Size ?;S%I;ti%g CIT M;geliléo.
Incremental ¢ 66mm 100 TS5100
Shaft 200 TS5101
Encoder 300 TS5102
360 TS5103
500 TS5104
600 TS5105
900 TS5106
1,000 TS5107
1,024 TS5108
1,200 TS5109
1,500 TS5110
1,800 TS5111
2,000 TS5112
2,048 TS5113
2,500 TS5114
3,600 TS5115
4,096 TS5116
5,000 TS5117

13 amgaus,

C/T_

Vv

1

Voltage
BREE
5 +5V

121 +12V

Output phase
H h M
3. A B, Zphase

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

STANDARD ITEM 1E#G

Description | Size | Resolution Oflc‘)tl%” cF)’lrJ\gpsuet Voltage| | N-number
SRz | DEREE |wmapme| whke | BE N
5 N132
C 3
12 N632
ols 66 | [ ]Cmr T 3 5 N102
12 N602
L 3 5 N122

© For special cases, please consult us.

O #FRfEHRIE TR C 230,






B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 2.9x10"3N-m
Py - & 100~5,000 C/T 2 E) r M 2 (30gf-cm Max.)
Supply Voltage VB B Moment of Inertia 3.0x10-6 kg-m?
= B = K DC+5V £ 5% DC+12V+5% 18 i - = (30g-cm? Max)
Consumption Current Maximum Rotating Speed 7,200min -1
W = = * 200mA Max B8 X H & ® & (7,200rpm) -
- - <
Maximum Allowable Output Voltage Radial 21.6N [
Open Collector BAHSHATE 40V Allowable Shaft Load FREM (2.2kgf Max) =
—-7>raviv 4 Maximum Allowable Sink Current FOE @ w0 = Axial 12.7N g
" BAHARAEHR 30mA A E (1.3kgf Max) =
% Operating Temp. Range —10~+70°C o
LL 3| voltage Output H=DC+2.4VMin | H=DC+10V Min B O R K LZ)
2 52| 8 HE H A1 | L=DC+0.4VMax |L=DC+1V Max Storage Temp. Range =
= 2 N -20~+85°C
S " B E ®
= Source Current Protective Construction IP = 50
Line Driver SN75113 Y —ZEHR 40mA Max = # 1% b B
4 RKZ 4N Sink Current Vibration 49m/s?
2B 40mA Max iR B (5G)
Maximum Response Frequency 125kHz Shock 490m/s?
& K I & B B B & %2 (50G)
Rise time, Fall time (Voltage Output) (Line Driver) Mass 0.5ka Max
T bW . X F YR M | 1psec(BEHA) 200nsec (51XK54/) | | H 19
Ll
HABREE (5]) HALIHEZE
R T
® Open Collector Qutput #—7">aL 7 4HA T,T
Shield Cable a b i C d |abcd= s Transistor
Y= RKF—=TI
- A ch Output
P S | DC+5V:R. = 220Q
i OW;rF oAy DC+2V:R. = 4700 A fHH _ I
SR
/ \ Output signal \ine/ \ R J_ B ch Output
— \ ] wmEse | ] o] B Lt N
* GND ¢ ¢ e=T+5
- L:Load 2
Encoder 1>2<~Transfer distance 50m Max! L&% Z ch Output
S AEEIERESOMELT (Ic=20mA) Z At ‘ e ‘ ccw
® Voltage Output BEHD ‘ ‘ ;;‘?Lﬁd, Kg; Shaft End
Shield Cable b
S RE=T I Note) For open collector output, above voltage wave form shall be
/ Power Supply . obtained by loading a RL shown in the left figure; )
_ E) A—=T ALV AHADEES. ERREERTSIEICLY LROERE
Prsi AN
/ \ Output S|gnal hne/ \ J_ YL &Y.
H:%'/'Jf.:. 15 L]
L\ s \ g | o] B CONNECTION TABLE
‘ ) ‘ L:Load
Encoder ‘ % Transfer distance 2m Max | L: &7 E e i%
MARXIERE2MELT 5 Tl
— e pe— N en Collector ; :
® Line Driver Output 4 > KT 1 /\HA Il‘ead color Vc?ltage Output Line driver Qutput
Twisted Pair Shield Cable ) — KiRe A=72aL) apsUBEHA | 7 TF FT1/3HT
7S
SN75113 ) IARINT % )7l/)|l~/ SN75115 RED # | DC+5V | DC+12v DC+5V
BLACK 2 GND GND
YELLOW # Z ch Output A ch Output
WHITE =] GND A ch Output
Encod ‘ ) - » i BLUE &5 A ch Output B ch Output
neoder ‘ %Tra'nsi?‘rlmstance Tkm Max GREEN & B ch Output B ch Output
MARKIEEE 1 kmL T BROWN % 7 ch Outout
*Note that transfer distance depends much on ambient condition. = — ¢ uipy
HRTERERG . EAERICLUAECEDY ETOTIREC AL, ORANGE _ # — Z ch Output

I ATTACHING WAY (EXAMPLE)
Hyf‘:rjji% (15']) Note that attaching alignment can be changed by th

Dimension mm sFE mm Bt I X751 A2 MNIERT 2 H Yy 7Y IZICE

Driving Shaft

- SRENEH
Driving Shaft

BR Ehe

0.05TIR

Plus pan-head screw
+FERMFENRBL M4

e couplings when coupled to the driving shaft.
STEDL>TEZEFTOTEBLTLERL,

T~ T T T
20 Max Encoder
] I a-4
™~

Zamagaua, 14





INCREMENTAL
LT YRAEI

APPLICATION FEATURES
A& B R
3:' eRobots oRigid Bearing
E gk b fhsz5RAb
] eX&Y Tables eDust-Proof construction
= XYTF—7L B EE A it
E eMachine Tools e®Available up to high-level resolution
S K HAREEETOIA YTy T
TS5000
OI S 688erles
Dimension mm }i% mm
2005 70
68~ 1,126
56 4454 3.6
15

N.P.

56101
68+
050 80
012
[—]

910 Bom
L9,
|
|
|
|
|
|
|
|
b 66Max

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

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

OIS 68 - C/r-13]-[ v
Optical Size ?;S%I;ti%ré Ci M;geliléo. %j;g;
Incremental ¢ 68mm 100 TS5000 57 45V
Shaft 200 TS5001 12 1 +12V
Encoder 300 TS5002
360 TS5003 Output phase
500 TS5004 i o A
600 TS5005 3. A B, Zphase
900 TS5006
1,000 TS5007 Output form
’ HARRE
1,024 TS5008 C . Open Collector
1,200 TS5009 T : Voltage
1,500 TS5010 L . Line Driver
1,800 TS5011
2,000 TS5012 STANDARD ITEM 1Z2#5
2,048 TS5013 Description | Size | Resolution Of"(‘)trfr’#t %ﬂg’slg Voltage N-number
2,500 TS5014 ® ® S| DEEE  whmme| whde | BE N &
3,600 TS5015 5 N532
4,096 TS5016 ¢ 3 12 N632
5,000 TS5017 [o][S] 68 | [ JCmr 5 N502
T 8 12 N602
L 3 5 N122

O For special cases, please consult us.

15 amugeus, O 1B HIE THH EE L,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 9.8x10"2N-m
Py - & 100~5,000 C/T 2 E) r M 2 (1kgf-cm Max)
Supply Voltage V5 V5O Moment of Inertia 3.0x10-6 kg-m?
= & = K DC+5V+5% DC+12V 5% 18 i - = (30g-cm? Max)
Consumption Current Maximum Rotating Speed 7,200min -1
M B ® % 200mA Max. 8 X B & % & (7,200rpm) -
- - <
Maximum Allowable Output Voltage Radial 98N =
Open Collector BAZFAHAEE 40V Allowable Shaft Load FEHE (10kgf Max) =
-7 avrv4a Maximum Allowable Sink Current = kS L] bei = Axial 49N g
" RAHARAER 30mA B]Am (5kgf Max) o
% Operating Temp. Range —10~+70°C o
L 71 | Voltage Output H=DC+2.4V Min H=DC+10V Min B fF B E CZ,
2 52| 8 HE H A | L=DC+0.4VMax |L=DC+0.4V Max Storage Temp. Range =
=i N -20~+85°C
S " # B E ®
= Source Current Protective Construction P =52
Line Driver SN75113 Y —ZEH  40mA Max 7R # % b
4 KT A4N Sink Current Vibration 98m/s?
&R 40mA Max i ) (10G)
Maximum Response Frequency 125kHz Shock 980m/s?
& K I & B B B & %2 (100G)
Rise time, Fall time (Voltage Output) (Line Driver) Mass 1kg Max
I EW . XTF W BB | 1psec (BEHA) | 200nsec (51 KF1N) g =
Ll
HABREE (5]) HAMHEZE
T
® Open Collector Qutput #—7">aL 7 4HA T.T
Shield Cable a,.b 0. djabed=zg Transistor

Y= REF—T I

A ch Output
P Suppl DC+5V:R. = 220Q
L OW;r.ﬁ ——— DG+2V:R. = 4700 A B
EiR
Outout signal li R. B ch Output
/ \ utpu S|g:nz me/ \ J_ B 1AHI
—« | ) HA1ESH \[} ] eTsl
® L:Load 2
Encoder ‘XTransfer distance 50m Max ‘ L: &% Z ch Output
SSREIEBES0mMIL T (Ic=20mA) Z 1% | e | S_CW o St En
iewed from Shaft En
® Voltage Output EBEH A Rk WRT
?hield S)able ) Note) For open collector output, above voltage wave from shall be
YoV RT—TN obtained by loading a RL shown in the left figure.
/_Power SUPD'V ) A—TFT ALY AHHINBAES. ERREERT 5 LICEY LEOBE
4 BRICEVET,
/ \ Output S|gnal Hne/ \ J_
\ ) (e SR \ 4] a7 Il CONNECTION TABLE
~ — L:Load
Encoder ‘ *Transfer distance 2m Max ‘ L& 1% ML i%
HRRIER2MEL T Lead color Open Collector Line driver Output
® Line Driver Qutput 4> K4 /\HH - K8 Voltage Output S
Twisted Pair Shield Cable ' 172755 SVBERN
= ST b
p—— CECIGT; JoLE SNTS1T ZEADCK ; DC+5V GLDDcnzv D:;gv
YELLOW # Z ch Output A ch Output
WHITE =] GND A ch Output
> 7, BLUE &5 A ch Output B ch Output
Encoder ‘ s Transfer distance 1km Max GREEN & B ch Output B ch Output
I e N
MAREEEBEE 1 km LT BROWN % - Z ch Output
*¢Note that transfer distance depends much on ambient condition. B
— o RANGE =y e
HERERIER . BAERICEYAZ CEDYETOTIRET AL, ORANGE Z ch Output
Hy1¢7§->£ (15']) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm s E mm B IRT7IA4 A MIERTBH Y TU L THEILE>TED>TEETOTEREL T L&,
Driving Shaft
BREEh
Driving Shaft
LN L N D Y S -
N |
o 20 Max Encoder .
— I -4

0.05TIR !

Plus pan-head screw
+FRA LML M5

Zamagaua, 16





INCREMENTAL

INCREMENTAL
LT YRAEI

APPLICATION
A&

®|ron Steel Line

FEATURES
"R

oUltra Rugged Type

Bgko4 v R
®Machine Tools eWater-Proof (IP=57)
TAEAE ik (IP =57)
®Paper Producing Line
KT A

TS5080

Mount Type

OI S 12 S%Series

DJ5A28S4
JIS B 1301
Accessory:Parallelkey

BT 75—

Dimension mm & mm

Water tight
cable gland
BiEe¥ (A20C)

5x5x28

Cable gland AC25C
D is available on
request.
QE; (Total body length
28

shall be increased.)
i@ (AC25C)
ISBIISRIBE, 72721
ERTENREY
E3

129
1

$16 3on
n

82

6-M8 Depth 22 167+
6-M8 ZFEE22% 5 4-99%5

PCD100\ 112 PCD140 37

16442

Water tight

cable gland
BiEe¥ (A20C)
Cable gland AC25C
is available on
request.

(Total body length
shall be increased.)
Hile (AC25C)
(CHXISATBE, 772U
ERTENREY
E8

Flange Type

75 TR

ot
ZJ %
g
N

]

vat B

N

éha
$70h7
uih‘e

]

]

28
Water tight E’
cable gland —

@£ (A20C)

T

¥

4-C8
BESAZE +0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
X DR 3 AR THIEE C 23 WY%,

Unless otherwise specified tolerance is £ 0.5mm

OIS 128- C/1-[[2]-12alv
. : Resolution Model No. Voltage
tical Size e C L e oltag
:Jp - tal 128mm 2B E " 2 BRBE
ncrementa [ 25 TS5080 24 1 +24V
Shaft 200 TS5081
Encoder 300 TS5082
600 TS5083 Output phase
900 TS5084 \ _EA ’B'J h*ﬂ
1,200 TS5085 - B phase
1,500 TS5086
2,500 TS5088 Output form
’ HARE
5,000 TS5090 T : Voltage Output
STANDARD ITEM 1E#% P Complomentay
Description | Size | Resolution c}gtr?];’t %}’g’slg Voltage| | N-number
E45iz SERE HAREE| HAHE EE N % © For special cases, please consult us.
p— T > NTO O BRI TR &0,
128 CJom P 2
oIS [ - : 24V N100
IR N310
C/T
120 - P 2 N300

|7 amagaus,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 0.2N-m
Py @ & 25C/T ~ 5,000C/T = ) k ) g (2kgf-cm Max)
Supply Voltage o Moment of Inertia 5.0x10-5 kg-m?
2 # ® K DC+24V= 20% m o o E (500g- om? Max)
Consumption Current Maximum Rotating Speed 2,500min -1
H B % ;75 300mA Max B X BH & ® K (2,500rpm) =
Radial 392N [
) Allowable Shaft Load FEHH (40kgf Max) =
Voltage Output H=DC+24V=20% Hi kS 2] e 2 Axial 49N E
- g8 E H £ L =DC + 0.5V Max B A M (5kgf Max) E
£ Operating Temp. Range
N 0~+50°C
£ 7 B B E @ M + S
2 Storage Temp. Range —20~+85°C =
S " # B E ®
= Complementary Output H=DC +24V=20% Protective Construction IP =57
~ ~ ES pY--3 =
AX TV A ST L=DC+1.1V Max & = " e
Vibration 98m/s?
& B (10G)
Maximum Response Frequency 25KkHz Shock 980m/s?
B XK & & B B # & % (100G)
Rise time, Fall time Mass n =~
bW R Y OB 5psec Max " g 7kg Max /{E&E#R!, 8kg Max,/ 75> &I

Il OUTPUT PHASE SHIFT
HARLHEZE

M CIRCUIT AT OUTPUT STAGE (EXAMPLE)
HARE R (B])

® Voltage Output BEHA T
Shield Cable I.T
Y= RF=TI a_.b } c,djabcd=z*g Transistor
/ Power Supply A ch Output
. =5 AtBHR
/ \ Output signal \ine/ \ J_ B ch Output
\ ) waese | 4| O3] BB
S GND $ s ccw
L:Load i
Encoder ‘%Transfer distance 50m Max ‘ L: & g;;;id,)f;r; Shaft End
MARKEEBESOMELT
® Complementary Qutput I 77U X > 2JVHA u CONNECTION TABLE
Twisted Pair Shield Cable. 1% L EE
YA RRINRT Y=V Rr=TJIb T
nction
A:25C3733 Power Supply . IAE
B:2SA1460 N BERE PIN W B
A e W GND € nFES Voltage Output Complementary Output
‘ ™ P BEHSD AC T X ZIVHFA
Output signal line| 3
B, e | |mniES| N ! 1 DC+24V DC+24V
|:1:| 2 GND GND
Encoder ‘ GND - ‘ L:L.oad 3 GND Ach Output
‘ | L: & %7 4 Ach Output GND
3% Transfer distance 500m Max. 5 Bch Output Bch Output
AR IERE 500m LITF 6 GND
*Note that transfer distance depends much on ambient condition.

MRRIEEEE(Z., FAREBICEYAZLLZETHYETOTITEELEE L, 3% Output cable is available upon request.

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

MHERT—TIVETERICE U HERETY .

MIHFARNDORARSABERTFRIL EM 4 & AFHA L, HN—ZBSLIT>TLEE W,
o AN-BIEHCIZOU > JEFERICEHEA L. RV M EHHT M LY
A4kgf- cm THIFIF TS 2 &L,

Bl ATTACHING WAY (EXAMPLE)
BfFHE (B)

Dimension mm ~Fi%& mm

Mount Type
Driving Shaft BEE
BREhe _

Flange Type

S5 R Driving Shaft
T s VE

BB Eheh

0.15° Max
: B e
— 18- — i ~

777

M8 Hexagon head cap screw
RARFARIL b M8

0.05TIR

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

BEIZRTIA 22 MIERTE2H Y TY L TEHELEL>TED>TEETOTERL T LR,

Zamagaua, 18
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INCREMENTAL
LT YRAEI

APPLICATION FEATURES
A& B R
®AC Servo motors ®High Resolution ®Low cost
ACH—FKE—4 15 73 i BE (KA
®High Speed responsibility ®High reliability
IS EE Sk
®Easy to attach
U RS
TS5170
OI S 85Serles
a_o55ERE ‘ 22 - 70Max. Dimension mm ~Fi%& mm
PCD100 | L2 s
S I
o N\ Nl
1707< Z %43710.2
\
K < Ty e 1 <
@ ‘ 5+g.05 \/ 2-M4 i 302 @ © 27.5 ‘
' |

[
97F3102E22-14P (DDK) /

Unless otherwise specified tolerance is + 0.5mm

B /

BEINAZE £0.5mm

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

C/T-[LI[6]-[B]v

O‘IS 85 -

!

1

Optical Size Resoluti(irll CiT Mosiel No. Voltage
S @ B ® R EESE
Incremental ¢ 85mm 0,600 TS5179N60 5: 45V
Shaft 25,000 TS5170N60
Encoder 50,000 TS5178N60 Output phase
B M
6:AB.Z ppaee
u.v.w

19 amgaug,

Output form
H AR
L © Line Driver

© For special cases, please consult us.

O #FAHRRIE T £ S0,






B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 2.0x10"2N-m
2 i3 BE 9,600~50,000 C/T #z )] N )7 v (200gf- cm Max)
Supply Voltage o Moment of Inertia 2.0x10-5 kg-m?
i 5 E DC+5V=5% 18 {3 13 = (200g- cm?2 Max)
Consumption Current Maximum Rotating Speed 5,000min -1
M = = * 250mA Max 8 X BH & % & (5,000rpm) =
Radial 19.6N -
Allowable Shaft Load FEHM (2kgf Max) =
¥ OF W # B Axial 9.8N E
" 26LS31 A ™ (1kgf Max) wm
e -
£ Operating Temp. Range oc
N -10~+80°C
£ H | Line Driver ™ omam B ff B E B * =
a | 21T FI74N o mA Max Storage Temp. Range 20~ +85°C =
E N # % B E ®
ae ink Current - -
SUUER 20mA Max Protectlve_ Construction " IP =52
= & 1 &
Vibration 49m/s?
& B (5G)
Maximum Response Frequency 1.5MHz Shock 1,960m/s?
B K I &% B B B ) & - (200G)
Rise time, Fall time Mass
TEN. TFYBM 200nsec H 1 1kg Max

M CIRCUIT AT OUTPUT STAGE (EXAMPLE) Il OUTPUT PHASE SHIFT
HARE R (B]) HARLHEZE

® Line Driver OQutput 14 > RS 4 /\HAH
A ch Output |

Twisted Pair Shield Cable. A BHEA |
JAZXMTI=IL R T

26531 TE50 261532 1
B ch Output a.b.cd= 7%g

B A7) L o raT

a ‘ b|c|d T2

Output D e i Viewed from Shaft End
. ZehQu gL RT

Encoder ‘>I<'Transfer distance 1km Max ” Z fdh CCW

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

MRRERIERE R, FRARRICLVRECEDYETOTIERS LS,

U ch Output —l ,—l
U HHh
,_

Il CONNECTION TABLE V ch Output — ——
iR x " ‘r:f&m Viewed from Shaft End
ch Output im LR T
97F3102E22-14P w 5 | | [ - ccw
PIN Function PIN Function K LS mnp.g = 30°£ 12
A A ch Output K V ch Output
B A ch Output L V ch Output
C B ch Output M W ch Output {l\ BT IDx—Ehil & DIRE 115°
D B ch Output T W ch Output 5905
F Z ch Output ) DC+5V
G Z ch Output R GND
H U ch Output — —
J U ch Output N Case GND
B ATTACHING WAY (EXAMPLE) eAlign the center of key groove with motor Zero point
BT hE (%) A o -
Dimension mm ~f3% mm 0T I—4NX—ERLEE—INEREAHETLEEL,

Plus pan-head screw
+FERFLENNMAL M5

\Bv 7 TR AR

Zamagaua, 20





INCREMENTAL

INCREMENTAL
LT YRAEI

APPLICATION FEATURES

A& Bk

®Measuring Equipment oUltra-High Resolution oLow Cost
Al 5 7 i RE (A

®Machine Tools ®Transmittable for Long Distance
T AR RPHHEE 2 A W] BE

®Robots ®Rigid model fully responding to industrial use
oKy b TS FE 0 RIS T BE Z i BR B AR AL I

TS5410

OI S 9 OSeries

Unless otherwise specified tolerance is £ 0.5mm

EBESAZE £0.5mm

3-M4 RE8 37'6; 56z 100Max Dimension mm ~Fi%& mm
3-M4 Depth 8 10\ .4
L
< -
o
25 Z
© R |
hG >
<
Connector
MS3102A20 - 29P (1H4)
\M33106820 -298 (A 7> 3)
Unless otherwise specified tolerance is = 0.5mm HEESAZE £0.5mm
I/F UNIT 50 a%n;?‘;tglr:m 120 Dimension mm % mm
MRP - F102 to2
MR - R 80
(AHAD ‘ Connector
Input & —©- MRP - 20MO01
B R ‘ 2 MRP - M102
e ‘ 4 MR-R
; o (| A1)
‘ = Output
o g
R = R e
8- ‘ B
2-M2 4-045

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HEX DRI REER THEMEE S 128 LY

°|V

OIS 90 - C/1-
Optical Size ;‘fs‘:;“"ﬁ’é CIT M;ge'i"éQ
Incremental # 90mm 90,000 (9,000) | | TS5410N1 | 3¢
Shaft 360,000 (9,000) TS5410N3
Encoder 100,000 (10,000) | | TS5420N1 | 3%
400,000 (10,000) TS5420N2
120,000 (12,000) TS5430N1 |
480,000 (12,000) TS5430N2

21 amygaug,

The parenthesis shows the resolution for disk.
() AT 1 R P HERE
KENIVF 1=y FRETY,

Output form
HARRE

. Line Driver

L

Voltage
BREE
5. +5V

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

O For special cases, please consult us.
O AR THERC 230,






B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution 90,000C/T, 100,000C/T, 120,000C/T Starting Torque 9.8x10"2N-m
2 .2 BE 360,000C/T, 400,000C/T, 480,000C/T e ) N ) v (1kgf-cm Max)
Supply Voltage Moment of Inertia 3.0x10-5 kg-m?
= & ® & DC+5V=5% N T (300g: cm? Max)
Consumption Current Maximum Rotating Speed 5,000min -1
W # = * 500mA B8 X H & & & (5,000rpm) =
Radial 98N -
Allowable Shaft Load FREHE (10kgf Max) =
# 5 m B B Axial 49N —
. 261531 W5 M (5kgf Max) =
E 5 Line Driver \Source _Current gﬂperaft';ng T}n%mp.;ange —10~+75°C 5
E._ w| 71T K740 /- ARR 20mA Max Storage Temp. Range 20~ +85°C Z
S . R # B E #
O g Sink Current
- LB R 20mA Max Protective Construction IP =52
= & s &
Vibration 98m/s?
# ) (10G)
Maximum Response Frequency Shock 980m/s?
' ENENEE S00kHz w = (100G)
?{simxz, falli_tl{m% S 200nsec Max éass - 3kg Max
Bl CIRCUIT AT OUTPUT STAGE (EXAMPLE) Il OUTPUT PHASE SHIFT

HAER B (61) H A ZE

> . k) c L y c L k) c
® Line Driver Qutput 54 > NS4 /\HA 90,000 %/r, 100,000 /1, 120,000 %/r

A ch Output
Twisted Pair Shield Cable A TBHH LT |
26LS31 /‘y’fZ TS —IVRT—T
LS31 26L.532 B ch Output J | | | | | | I_
A s B 1S
( ‘(<__ Z ch Output
Z AN Viewed from Shaft End
CW «—|— CCW 'iEW
Transfer ” HimLWRT
Encoder | * Transfer distance I/F Unit distance @ 360,000 /1, 400,000 /7, 480,000 C/1
100m Max 100m Max M N
YT y—— " A ch Output
HIEHIERE100mELT AT 00mAL T A fBHT L=
*¢Note that transfer distance depends much on ambient condition. B ch Output |_| |_|
SRR . BAESCLAECEDY ETOTIRBC AL, B 17
Z ch Output I I
z CW ~——| ——~ ccw Viewed from Shaft End
s LW RT
B ATTACHING WAY (EXAMPLE) 17

Hyf‘-]-ﬁ;f (ﬁlj) Note that attaching alignment can be changed by the couplings when coupled to the drive shaft.
Dimension mm & mm  BAIZ7IMX> MIERTEH Yy TV THLE>TED>TEXTOTERL TS EEL,

ENEhEh Driving Shaft
Driving Shaft

SREh - S G 1l - _
1+ N E .
P e 20 Max

Plus pan-head screw
+FERAF LML M4

Il CONNECTION TABLE
E L i%

@Please consult us how to connect.

@ ERBHVEE LT,

Encoder
Ira—4

0.05TIR
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INCREMENTAL
LT YRAEI

APPLICATION FEATURES
A& B R

&l ®Brushless DC Servo motor control ®Easy to attach
= AC.DC & — &l B 1 A5
< eUltra Small Size
E /M
oc
(&)
=

TS5200N300

OI H 3 5Series

Dimension mm ~Fi%& mm

R14.5 +0.5
(Eiﬁﬁll?’éﬁn [ ﬁ) S
PCD 297 i B
Recommended screw hole - |

— A\ \ on installation side :
Hexagon e Y] !‘ﬂ PCD 29" . 7,7,3 8
socket set screw 3 4 / £ — / <
2-M2 % & o |
RARNMLEHRL < — Z A1
2AfTE =
90°
31.5
02 [
Encoder mounting surface 77L J:
I a-SRfME \ B
93 -
2 — N I I
cos5 g N e —
4,+f - °s 23.5 Max o
) A—— -
Nl SN\ A EER I SN . z |
s bevry B :
TR ST IRSESYY I RARMAL  M25
105 | o F - EhESER
087 o Lo Recommended screw:
. g Hexagon socket head cap screw.M2.5 ~._L=500Min
) Recommended A Plain and Spring washer is used.
Shaft De{aﬂs Dimensions on shaft
oLtk E— 28R A
Unless otherwise specified tolerance is +0.5mm HEENAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

OIH 35 - P[ |-[LI[6]-[56]v
. . Resolution Model No. TsOOOONOOO Pole Volt
Optical Size " , e oltage
P SERE Cm| | B R | 448 | 6iE | 81E B H BREE
Incremental # 35mm 500 TS5204 4448 5 45V

Hollow Shaft 1,000 TS5207 6 : 618
Encoder 1,024 TS5208 88t Output phase
2,000 TS5212 |N300|N310|N330 H:" 7
6:A,B,Z
2,048 TS5213 U,V, W #
2,500 TS5214 —
3,000 TS5231 Output form

HARRE

L © Line Driver

23 Zamygaug,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 59x10"3N-m
2 i3 HE 500~3,000 C/T #z )] N )7 v (60gf - cm Max)
Supply Voltage o Moment of Inertia 1.0x10-6 kg-m?
2 # ® K DO+5V 5% m o o E (10g-cm? Max)
Consumption Current Maximum Rotating Speed 6,000min -1
W = = * 200mA Max 8 X BH & % & (6,000rpm) -
— <
adial Play |
. ST TIVEED 0.05mm TIR Max
Mounting Tolerance Axial End Play =
ADBFRALCE XL | BMFEASZ 0.2mm Max L
=R Shaft Inclination E
" 26C31 wE N 0.1° Max o
€ 0 ;
£ perating Temp. Range (s REO o
 H | Line Driver \Sjour;e%q;rrent SomA M B O£ B E & 20~+85°C CZ,
2| 74K A4N o mA Max Storage Temp. Range o =
5 i ﬁ # N=] g fﬁ -25~4+85°C
O g Sink Current -
o SUOBR 20mA Max Protective Construction IP = 40 Electronic Circuits Disclosed
= & s & - (BFEEEH)
Vibration 49m/s?
# L) (5G) (HEF1G)
Maximum Response Frequency Shock 490m/s?
BN EEEE 200kHz Max i ] (506)
Rise time, Fall time Mass
- ’ - 3 = .2kg M
TEY . LT Y RM 100nsec. Max u 0-2kg Max

M CIRCUIT AT OUTPUT STAGE (EXAMPLE) Il OUTPUT PHASE SHIFT
HARE R (B]) HARLHEZE

® Line Driver Output 51 > K5 1 /3HH T T T T
a, b _c_d| abed=ztg 3

Twisted Pair Shield Cable

\
AP IAVAOZD AN I__l I_
26C31 48 ZimPllg 261532 1854 Ach Qutput g : From Uch (rise point)

A HBHEH to Zch center

E Bch Output I_l I_ tE1°
B HHHAN CZMEFDEUME GIEY)

v t+1°
Encoder ‘>Z<Transfer distance 1Tkm Max 7;7 Zch Output | |
P iRk EEEE Tkmil T Z #8HH e |
* Note that transfer distance depends much on ambient condition.

MRRNGRIER S, FRAREICERZI(EDYEFTOTITERC LS, ‘ g

B ATTACHING WAY (EXAMPLE) whowput [ 1 [

U A
B{FAE (Bl) Veh Output —— | | L Pole
Dimension mm ~Fi& mm v 1R — | 8% | klmnpg | r
2_M2x3 Wch Output _I__I I 4 30+1.5 180
Hexagon socket set screw (Cup point) W BB k 1| m[n; plg 6 20+1.5° | 120°
/ﬁﬁmﬁimnu (K 13 &%) M2x3 (27) ' ' 8 15+1.5° | 90°
CCwW
Viewed from Mounting side
MftEELWRT
T % # X
— R © Hexagon wrench
I;égz;;g shaft j T RmERINF Lead color Line driver Output
| i g’— U—Fig& A A PAY: -]
— K RED 7 DC+5V o
M2.5 Hexagon head socket cap screw BLACK & GND -
RARMHRILE M25 BLUE & AchOutput
K—LRA L hLFHL IR BLUE/BLACK &/B Achoutput -
RABZINF & EOEIC
. GREEN B ch Output
. MIULTHALTEE L, # B ch Dutput_7
Please process and use the GREEN/BLACK #®/®& B ch Output
ball point wrench or hex YELLOW = ZchOutput o
wrench as shown in figure. YELLOW,/BLACK & /2 Zch Output ]
B SPECIAL REQUIREMENTS o . oo
. BROWN,/BLACK %/ & U ch Output
For special cases, please consult us. GRAY % ¥ ch Output
F3l : BB CERT IO - = ]
_ R AR =T GRAY,/BLACK /B V ch Output
* With cover HIN—1F
+ Open collector output (5V,12V) #—7>2aL 7% (5V,12V) WHITE B ﬂ ch Output
- Less wiring type BRI 21T WHITE/BLACK H/2 W ch Output -
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INCREMENTAL
LT YRAEI

APPLICATION FEATURES
A& R
&l ®Brushless DC Servo motor control ®Easy to attach
= ACDC=E- 4 il B0 (HF 255
=
TT]
oc
(&)
=
TS5200N500

OI H 488eries

Dimension mm ~Fi%& mm

L = 500 Min
~ 5

Mounting plate details

35 Mt iE stk

Encoder mounting surface

I a—-4ZBftmE

)

-0.008

0

\}
¢ 8 +8.015

gx @ -
33 ¢ 4|» 0
R e -
% L =
<
2.5 2-M3
7 e P
Recommended Dimensions on shaft Hexagon
E- iR Shaft Details ~ SOoket set screw
otk (Attached)
E— NRARMLED
Unless otherwise specified tolerance is +0.5mm HEENAZE £0.5mm BU2ARE

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

O‘IH48— - PL |-LLI[6/-[5]V

i . Resolution Model No. TsOOOONOOO Pole
Optical Size SR O/ S pra e pr 5 = %(J,;;?}ei
Incremental ¢ 48mm 1,000 TS5207 4 4B 5" 45V
Hollow Shaft 1,024 TS5208 6 : 618
Encoder 2,000 TS5212 88t Output phase
2,048 TS5213 Ho7
2 500 Ts521a N500| N510 |N530 6:AB,ZH
’ U,V,W#
3,000 TS5231
5,000 TS5217 Output form
6,000 TS5233 HARRE

L © Line Driver
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B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 9.8x10"3N-m
Py - & 1,000~6,000 C/T g ® + 7 (100gf- cm Max)
Supply Voltage o Moment of Inertia 6.5x10 -6 kg-m?
2 # ® K DO+5V=5% m o o E (659 -cm? Max)
Consumption Current Maximum Rotating Speed 6,000min -1
W = = * 200mA Max 8 X H & E & (6,000rpm) =
Radial P!
_ sSSP 0.05mm TIR Max E
Mounting Tolerance Axial End Play 0.2mm Max
AhwmpEELEXL | WRAE : Ll
" 261531 184 ih 0.1° Max E
€ 0 :
£ perating Temp. Range (s REO o
 # | Line Driver \Sjour;e%;rrent SOmA M ® O£ B E & 20~+85°C CZ,
a | 721> F74N o mA Max Storage Temp. Range 05 485°C =
3 . ®’R F R E @&
O g Sink Current
= LB R 20mA Max Protective Construction
7 % I & IP =40
Vibration 49m/s? (5G)
# B (HBF2G)
Maximum Response Frequency Shock 980m/s?
BN EE 200kHz Max w » (100G)
Rise time, Fall time Mass
¥ EW . % F VOB 100nsec Max = g 0.3kg Max

M CIRCUIT AT OUTPUT STAGE (EXAMPLE) Il OUTPUT PHASE SHIFT
HARE R (B]) HARLHEZE

® Line Driver Qutput 4> KRS 4/\HH T

INE
I+
@i+
NI

d a.b.cd=

Twisted Pair Shield Cable.

YLRIRT IR
26LS31 484 / F—J) | 26LS32 #HY A ch Output _I I__I g : :From Uch (rise point)
A fHED to Zch center

B ch Output pE1e
‘DZ B BN —l I_l I_ g:ZMFE UM (ZEY)
1+1°
Encoder ‘>:<~Transfer distance 1km Max e Z ch Qutput | R |

| AT E 1kmL Z HBEA . | CCW
fRREER 1km L ‘ Viewed from Mounting side
WM\ELVRT

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

XRERMERIERE . EARBEICEVRE(EDYETOTITEFECLEL,

B ATTACHING WAY (EXAMPLE) U i I
Bt ()

9

le—Z !

V ch Output | | |
Dimension mm ~Fi% mm v ifgﬂfﬁ L | % | k,l,m,n,p,q r
4 30+1° | 180°
2-M3x3 wehoutput I | 1 I 6 20+1° | 120°
Hexagon socket set screw (Cup point) w B A ki l|mlni.plq s 1521° 90°
/mr\mtm U (< i#%) M3x3 (27) ) -
e 1 %
Driving Shaft[™ | Lead color Line driver Output
EREh { U—KE SAL RS 5HH
i A RED 7 DC+5V
BLACK = GND
M3 Hexagon head socket cap screw
ABAHFL N M3 BLUE = A ch Output ]
BLUE,/BLACK &5/2 A ch Output
GREEN & B ch Output —
- GREEN,/BLACK /B BchOutput -
YELLOW = Zch Output o
YELLOW,/BLACK % /8 Z ch Output -
M SPECIAL REQUIREMENTS o - G o]
- BROWN,/BLACK %*/8 U ch Output
For special cases, please consult us. GRAY R V oh Outout
e IR C utpu
HER R BRI CERTSO Vch Output 4
GRAY,/BLACK R/B V ch Output
+ Open collector output (5V,12V) #—7>23aL 7% (5V,12V)
* High resoolution 24,000Max.  =%#28E 24,000C/Ti2 WHITE B ECh Output
. Less wiring type BRI 1T WHITE/BLACK B2 W ch Output -
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INCREMENTAL
LT YRAEI

APPLICATION FEATURES
A& R
&' ®Brushless DC Servo motor control ®Easy to attach
= ACDC=E- 4 il B0 (HF 255
=
TT]
oc
(&)
=
TS5200N400

OI H 6 OSeries

Dimension mm & mm

42

0.2

N.P

460

I O—9BHHE
25Min. \N

.y
LJIEE%J .
ABRHIEDRC
&35

2
Shaft Details Recommended Dimensions on shaft
IR HEEE— 28

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

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

O‘IH60— - PL |-LLI[6/-[5]V

. . Resolution Model No. TSOOOONOOO Pole
Optical Size ARREE /T % % |44 ol | sl & %?},;;Sei
Incremental $ 60mm 1,000 TS5207 4: 448 51 45V
Hollow Shaft 1,024 TS5208 6: 618
Encoder 2,000 TS5212 88t Output phase
2,500 TS5214 R
5000 TS5217 N400| N410 | N430 6:A,B,Z
d U,V, W
6,000 TS5233
8,192 TS5246 Output form

HARRE

L © Line Driver
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B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 9.8x10"3N-m
2 i3 HE 1,000~8,192 C/T #z )] N )7 v (100gf- cm Max)
Supply Voltage V5O Moment of Inertia 6.5x10 -6 kg-m?
2 # ® K DO+5V=5% m o o E (659 -cm? Max)
Consumption Current Maximum Rotating Speed 6,000min -1
W = = * 200mA Max 8 X H & E & (6,000rpm) =
S g 0.05mm TIR Max =
Mounting Tolerance Axial End Play 0.2mm Max =
AhmHELEXL | BIANE : —
" 261531 184 ih 0.1° Max E
£ perating Temp. Range (s REO o
@ 1| Line Driver \Sjoir;e%q;rrent pomA B % B E & 20~+85°C CZ,
2| 74K A4N o mA Max Storage Temp. Range o =
s 7 B B B E & -25~+85°C
O g Sink Current -
- LB R 20mA Max Protective Construction
& & W B IP =40
Vibration 49m/s? (5G)
# B (HBF2G)
Maximum Response Frequency Shock 980m/s?
BN EE 200kHz Max w » (100G)
Rise time, Fall time Mass
IOE Y. TV OB 100nsec Max = B 0.5kg Max
Ll
HABREE (5]) HALIHEZE
® Line Driver OQutput 14 > RS 4 /\HAH T
bod= 1 +1 e=Tzl
a, b,c,d a"°"4—3 €= -2
I

Twisted Pair Shield Cable.

/AR INT S =)L R
26LS31 484 F—J) | 26LS32 #HY A ch Output _I I__I g : :From Uch (rise point)

A fHED to Zch center
B ch Output | | | pE1e
‘E B BN —l g:ZMFE UM (ZEY)
1+1°
Encoder ‘>:<~Transfer distance 1km Max e Zch ;)u‘l:tljp;;:} | R |
\ Mm% ) Z 18 ccw
MARXIEE  km LT | Viewed from Mounting side
*¢Note that transfer distance depends much on ambient condition. g BEELRT
NRRGRIEHIE . FRARBICLVRZ(EDVETOTITEERCES L, “—'

B ATTACHING WAY (EXAMPLE) U i I
Bt ()

V ch Output |
Dimension mm ~Fi& mm Vi *EHE?J L — | 8% | kimnpa| -
4 30+1° | 180°
2-M3x3 wechouput I | 1 I 6 20+1° | 120°
Hexagon socket set screw (Cup point) w HEHE A ki llm|[n plag 3 15210 90°
/mr\mtm U (< i#5) M3x3 (27) ) ) =
| = 5 %
Driving Shaft [~ | —] Lead color Line driver Output
BR U— N 5S4 RS CNHA
RED 7 DC+5V
- BLACK = GND
BLUE & Ach Output
M3 Hexagon head socket cap screw BLUE,/BLACK &5/2 AchOutput -
o 5
ARBRFFN b M3 GREEN 7 B ch Output
BN GREEN,/BLACK /B BchOutput -
YELLOW = Zch Output o
YELLOW,/BLACK % /8 Z ch Output -
M SPECIAL REQUIREMENTS o - G o]
. BROWN,/BLACK %/ & U ch Output
For special cases, please consult us. GRAY R V oh Outout
HER R BRI CERTSO Vch Output 4
GRAY/BLACK  [R/& V ch Output
« Complemental output (12-15V) 2> 71 X > &ZJLHA (12~15V)
+ Less wiring type HER21 T WHITE B Weh Output -
WHITE/BLACK H/2 W ch Output -
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INCREMENTAL
LT YRAEI

APPLICATION FEATURES
R & "R

®Machine Tools ®Strong resistance against vibrations
T AR AREIPEC B, SHEA S,
®High speed response
IS E

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

4 f5mIE% 2 R LTI DR D 4 50750 Z % )

TS5270 (BHHEEY 2 —L=04)

MIiBO0.4

=
|
=
1T,
=
(1T
oc
O
=

Dimension mm }i% mm
Max. inalignment between sensor and wheel center
L = 3500 Min 2-05.3 | LY EEEO L 2T NFEEE0.3
\ E _‘f i Y
~| 8 2 b i
<
+= > I S <D B
on e g
& R pan T ] T O/\ 3
e e B
oSN 12y H
Cg HH'" «.lQ 5001 ! o~ />/ 'g v
o| 0¥ S | - &S
2y ! S
2 f Spur wheel ‘ éfﬁ_l
oh (Spur wheel is not included.) 0
o e ! P
< (REIIHFBLTWEEA) Y Spur wheel for
[} .
: N // -0.04 Z-phase signal
] - i = Vi ZiBFEE
i g@
= 18
o4 \
N
1 3 'iﬁ
=] | Bl
© = )7 ==
i A 1 #
: ML — < i
I i J
; 40 Max
A
o Al
. 1]oo2|A
Recommendable pilot diameter for motor ¢ 122
Unless otherwise specified tolerance is =0.5mm HEESAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HEX DR (3 RER THEMERE C £ & LY,

MIB 0.4~ C/T-[L1[3]-[B]v
]
. Resolution Model No. ‘ Voltage
Magnetic C/T % B O
| tal S B Output phase BREE
nerementa 1,024 3% TS5270N15 WA 4 5: +5V
Built-in %No. of teeth=256 3. A, B, Zphase
Encoder KEH256DI5E
Output form
Module of Spur wheel H AR RE
AR 12— L : Line Driver
i':i%(;i:)% za=h © For special cases, please consult us.

O #FAIH#RIE S 20,
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B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution (No. of teeth=256) Air gap between Sensor & wheel
&l = - 9 o .15 +£0.01
# ® ge | To2eom (EH256D52) T Y EEESNOF ¥ v T 015 =0.01mm
Supply Voltage 5% Radial Inalignment btwn Sensor & wheel .
B i % 3 DC+5Vigs, Y EEES Y TINHIER L *0.3mm
Consumption Current Axial Inalignment btwn Sensor & wheel .
H R B % 300mA Y EWERS R MEEMERL *0.5mm -
Onerat <
perating Temp. Range 10~+80°C -
“ 261531 B £ B B & o =
£ LU
£ Storage Temp. Range o0 o
.u'? 7| Line Driver \Sjoir;e%(?;rrent SomA Max ] =& B E @ 20~+100°C E
a | 71T K740 o Protective Construction oc
£ w ® % e - IP =50 (&)
O g Sink Current ki = =2
= 3,8 = > Vibrati Full Amplitud —
v IR 20mA Max yébra on 8 | 2mig  1.5mm 0.5Hr (5~500Hz2)
Maximum Response Frequency 200kH Shock 294m/s? (30G) 3 axes 6directions. 10 times each
B A B 5 A B % i ] B | fimsec 3867 £108
Rise time, Fall time Mass
TEN., TFYBM 8 ] 0.5kg Max
L
HAERERE () H A ZE
— = ¢ T
® Line Driver OQutput 54 > KZ M4 /\HH T.7T T
a|bjc|d a.b.c.d=zi§ e=-%3
Twisted Pair Shield Cable. !
sl JAAMT =L W A ch Output
26LS31 18 =70 | 26832 1Y A A _,__\_ _| et

[&] [4]
Te S I S ey I
: ovﬁ
Encoder ‘>< Transfer distance 1km Max 7 Z ch Output it e
R EE T kmEL T ZABH 7 T

cw
CW rotation viewed from magnetic sensor side
B AR 7 Y & ) R CRET AR EERRE

* Note that transfer distance depends much on ambient condition.
MRNERERE. FRARRICEVAREEDYETOTITERC LS,

Il CONNECTION TABLE Il SPUR WHEEL SPECIFICATION
¥ e & HAE U lRELE
Lead color Function ® Spur wheel of A-Bch Signals ~ A#8. B#iEFIsEE{Hik
U —KNige& #® BE g)'()f Te%h 256
RED b DC+5V Module 0.4
BLACK = GND Va0 :
BLU E/ E/i Ach Output ’I;’T!es;;re éngle 20°
BLUE,/BLACK B8/ 7 A ch Output Accuracy _
GREEN #® B ch Output Lis} i1 JGMAS~ 4%
GREEN/BLACK #&/2 B ch Output ,T—;°th Thickness 8mm
YELLOW ® Z ch Output Outer Dia.runout against Inner dia. 0.02TIR Max
YELLOW,/BLACK &/2 Z ch Output REICHT 2SR i
Shield pantiaN Case GND @ Spur wheel of Zch Signals ~ Z #EFAsEE 4%
No.of Te%h 1
i3]
B SPUR WHEEL (Separate Sale) Moduie o
HeE (B15E) BT :
Pressure Angle 20°
E 7 A
Model No. No.of Teeth Outer Dia. Inner Dia. Tooth Thickness
B B EESME HEERE E 4mm
MU1528N45 256 $103.2+0.02 9 45 +001 ® Placement of Zch wheel vs Ach Bch wheel
MU1528N50 256 0103.2+0.02 0 50 *%1 ZHHEEE A, BHEEEOMERR

Index for Z ch
R ZHREA Ty I X

e : ;
K
Wheel for A.B ch
A A BEE®RE
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ABSOLUTE

I IJa—hk

APPLICATION

A&

®Measuring Equipment

FEATURES

R

®Small and Light weight

A IR o /N R
®Machine Tools ®Rigid Bearing
TAERE M L B
®Robots ®Low Cost
gy b {ECAT A%
TS5610

OA S 5 OSeries

4001

ABSOLUTE

3-M3 &Z6
3-M3 Depth 6

Unless otherwise specified tolerance is + 0.5mm

60

I'—«»—
Bm

0452
| 032 80

$50

J.

BESAZE £0.5mm

LJ

Dimension mm ~Fi%& mm

% ~_L=500Min

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

8

bit

C

5

Vv

O;f\S 50 —

Optical
Absolute
Shaft

Encoder

Size
¢ 50mm

Resolution bit Model No.
2 @B OB Y
8 TS5610

31 amygaug

|

Output form

C : Open Collector

Voltage
5145V

Output phase
H A M
G : Gray

L4

HARRE






B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution 8 bit Starting Torque 9.8x10"2"N-m
e % B ' g ® b N7 (1kgf- cm Max)
N . i .0x10~6 kg - m?
gjutput Phasejj " Gray Code LA T— K 1l\éoment ifﬁlnema - $ (?3%); .Ocmz I?Aar:)
- - —
Consumption Current Radial 98N
b - B P 120mA Max Allowable Shaft Load - 221G (10kgf Max)
OB W o® B Axial 49N
#wrm (5kgf Max)
Operating Temp. Range o
TD62503F 10~
g = Maximum Allowable Output Voltage B Off B K B B 10meree
2 A Open Collector *HFRHAEE ? 24V ¢ Storage Temp. Range
= BAHFE EE 4 : —20~+ 85°
2 *—-7ravv 4 ®r F# A E 20~+85°C
g ’ Maximum Allowable Sink Current Protective Construction
& BAHARAER  80mA & & om & IP = 50
Vibration 49m/s?
& B (5G) w
Maximum Response Frequency Shock 490m/s? =
I ENEREE 10KHz ® = (50G) =
Rise time, Fall time Mass (@)
T Y. LT M u ] 0.5kg Max @
N [ =
Ll
HABER (B) HAMHEZE
® Open Collector Qutput #—7">aL 7 4HA ® Gray Code JL4a—FK
—CCW Vviewed from Shaft End
?hle)lﬁl Eiifbl_e.j_)b #in L WRT
; S | DC+5V:RL=220Q
/ Power supply DC+12V:Ri=470Q ot
ES e
/ \ Output signal Iine./ \ J_
3
— e | 47 2
- ~ L : Load 22
Encoder ‘>< Transfer distance 50m Max ‘ L& —\—,—\_
|

B (=% ERES0m LT (Ic=20mA)

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

o[1]2]3]4]s]6]7]8]o10lt1[12]13]14]15]16]17]18]19]20]21]22

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

HEREEAREL, ERVOBERFEERLERTT.

Il CONNECTION TABLE
E L i%

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

(HAES I, HAESRICTHAEE TR Z80)

Lead color Function Lead color Function Lead color Function
U— NigeE - - I — Nig& w8 U—Nige& w8
BROWN B3 1 ST Digit (MSB) 27 || GREEN & 5 TH Digit 23 || BLACK = GND
RED i 2 ND Digit 26 || BLUE & 6 TH Digit 22 || WHITE =] DC+5V
ORANGE & 3 RD Digit 25 || VIOLET % 7 TH Digit 21 - —
YELLOW = 4 TH Digit 24 || GRAY S 8 TH Digit (LSB) 2° - I
m{#ﬁ}ﬁ (@J) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm s E mm B IRT7I54X2 MIFERTBH Y TU L THEILE>TED>TEETOTEREL T L&,
Driving Shaft
EREhdn
Driving Shaft 7
X N -
l = . 0.15deg Max
—5 v
N < N S T Encoder
= 20 Max Ioa—4
=}
p= B=

Plus pan-head screw
TFARENMIL M3
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ABSOLUTE

ABSOLUTE

I IJa—hk

APPLICATION

FEATURES

A& B R
®Measuring Equipment ®Rigid type

Al b 2 BRERILIE
®Machine Tools oLow Cost

TAERE (A4
®Robots

=

TS5620

OA S 688eries

Dimension mm ~Fi%& mm

1 93Max
7.6
5801 By 25 4+
9 3-M3 R&7 = |45 64
3-M3 Depth 7 - "
<
/—é@\ I_I )
4 s
=z
3 2 3
S| o & | = ] L
g g = 2 5
=S o = é
0
=
x
% A B
Connector E
SRCN2A25-24P ~
“_SRCN6A25-24S (# 73 3>) -
Unless otherwise specified tolerance is = 0.5mm BEINAZE £0.5mm
ODESIGNATE THE NAME OF FUNCTION WHEN ORDERING
VAR ap =4 | =Y | A
EEX DR 3R THEMEE C 728 LY,
OAS 68 — bit —[C| -]V
. . Resolution . Model No. Voltage
Optical Size 5 @ g bit B TR
Absolute ¢ 68mm 10 TS5620 545V
Shaft 11 TS5621 12 +12v
Encoder 12 TS5622
. Output phase
~ %
0~359C/T (1) TS5626 WoH 48
(3 1) 0~359 resolution shall be for P I Pure Binary
OAS68-360C/T-CG-5V only. BL2iE
S HRBE0~359( OASE8-360C/T-CG-5V G: grlf{r
DHEBNET,
Output form
AR
C : Open Collector
STANDARD ITEM #1Z#&
Description | Size | Resolution Ofgtr%‘t IODLrJ]tapng Voltage| | N-number
' ® S| DERRE wnpee| wohdE | BE N &
5 N131
G 12 N231
OAS 68 bit C
p 5 N132
12 N232
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B SPECIFICATIONS

4%

— CW Viewed from Shaft End

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution . . . Starting Torque 9.8x10"2"N-m
PN @ & 10bit, 11bit, 12bit, 360C/T i ) r W 5 (1kgf- cm Max)
Output Phase Pure Binary Code, Gray Code Moment of Inertia 3.0x10-% kg -m?
H ] # f2¢a3—K, JL/a-F 18 i3 :3 % (30g - cm? Max)
Supply Voltage 5O L EO Maximum Rotating Speed 5,000min-"
® B 2 ® E | DCrVEs® DO+12V=8% 11 g x B & % & (5,000rpm)
Consumption Current Radial 98N
b ® z i 250mA Max Allowable Shaft Load FEHE (10kgf Max)
s W O w B Axial 49N
A @ (5kgf Max)
Operating Temp. Range - o
£ H _ TD62503F B £ B E B B -10~+70°C
S % o Collector Maximum Allowable Output Voltage Storags Temp. Range
= pen BANAHAEE 24V : —00~4 85°
Syl A-7ravss _ _ ® % B & 20m85°C
8 ] Maximum Allowable Sink Current Protective Construction P <52
U] BRAHARAER 80mA ® % ® & =
Vibration 98m/s?
& B (10G)
Maximum Response Frequency Shock 980m/s?
B AKX B OH B 10kHz & B (100G)
Rise time, Fall time Mass
I kW XTFYUBHE et B 1.5kg Max
Ll
HAOERERE () HAAMEE (F])
® Open Collector Qutput #—7">aL 7 4HA ® Pure Binary Code #i2¥—FK ® Gray Code L4 d—FK

— CCW viewed from Shaft End

Shield Cable. " PRy ) s
S RE—T (Reverse "Open", "5V") #ifid 1) R T Eim L WRT
/ Power Supply DC+5V:RL=220Q o o
— DC+12V:Ri=470Q
B8 I
/ \ Output signal Iine./ \ J_ 2 2z |
— waEssn |\ 41 z 2 —
~ . 2! 2 — —
Encoder ‘ ¥ Transfer distance 50m Max ‘ t Loadﬁ . (S B I B R . 1 [l
Bz < EEBE50m LT (Ic=20mA) SN pEp il Wl i I Bl T N e T s I e N B
o[1]2]3]4]5]6]7]s]o[1o]t1[12ta14]1s]16]17]1e[1ofool1] o[1]2]3]4]5]6]7[8]o1o[t1121af14]1s]16]17]18]19[20f21]2]

*Note that transfer distance depends much on ambient condition.

NRNERIERE R, FRARRICLRECEDYETOTIERS LS,

Bl CONNECTION TABLE (EXAMPLE)

(%1)

i S

ABSOLUTE

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

(HAESF. HAESRICTHEE

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

CHERRC 2E W)

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

Note) In case of pure binary code,Count increasing direction Can be changed by applying 5V or 0V.

x

M OUTPUT SIGNAL TABLE (EXAMPLE)
HAEEER ()

) M2¥EI—-NDIHAE.

“BV7 F /-3 “OV” EEIMY B LICKUEMAMEEADEPTEET,

Note that attaching alignment can be changed by the cou'élings when coupled to the driving shaft.
BEIZRT7IAA MNIERTEHY T THEILL>TED>TEERTOTERELTLLES L,

Resolution $ME&BE Digit #i 1ST 2ND 3RD 4TH 5TH 6TH 7TH 8TH 9TH 10TH 11TH 12TH 13TH
10 bit 29 28 27 26 25 24 28 22 21 20
11 bit 210 29 28 27 26 25 24 23 22 21 20
12 bit 211 210 29 28 27 26 25 24 23 22 21 20
. Driving Shaft
B ATTACHING WAY g / e
(EXAMPLE? 7::5 ' % ’’’’’ D 0.15deg Max
5% (B) A
. . [S] Encoder
Sigersion IR e e o 5





ABSOLUTE

ABSOLUTE

I IJa—hk

APPLICATION
A&

®Machine Tools

AR

TS1857

FEATURES
"R

e®Specially divided

REER oy
®Rigid type
BREERALIE

OA S 6 6Series

24.6"

Dimension mm ~Fi%& mm

71Max

¢ 6080

Unless otherwise specified tolerance is + 0.5mm

i

~

o
|‘,Am
B w

3
I 1 > -2
< ©
=
LED for displaying
]\ the marker signal

~—H{ESF/RLED

%} . L=800Min

BESAZE £0.5mm

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

E

24]y

OAS 66 — -
A

Optical Size ?}esﬁﬁ%g M;geli'éo.
:::;Iute #66mm 8 gViSi%‘ TS1857N8
Encoder 12 gViSi;; ToteeTNI2
16 ?}ivisi;; TS1857N16
20 ?}ivisigj‘ TS1857N30
60 ?}ivisigj‘ TS1857N60
?}ivisigj‘ TS1857N90

35 amygaug,

Voltage
BAEE
24 1 +24V

Output phase
Hoh M
P : Pure Binary
#23&

Output form
HARRE
. Emitter follower
‘IIv4a7407

O For special cases, please consult us.

O $FAHRRIF T 20,






B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution 8~90 Division Starting Torque 2.0x10"2N-m
2 % BE | #E )] N )7 v (200gf - cm Max)
Output Phase . N . Moment of Inertia 3.0x10-% kg - m?
i ad—
0 5 i Pure Binary Code #f 2 K 8 e 8 = (30g - cm? Max)
Supply Voltage Maximum Rotating Speed 5,000min-"
] DC + 24V 5% o g ©pe
L i B E retime B X B & % K (5,000rpm)
Consumption Current Radial 98N
b ® z i 150mA Max Allowable Shaft Load FEHE (10kgf Max)
s W O w B Axial 49N
A @ (5kgf Max)
Operating Temp. Range - o
1S Hi Maximum Allowable Output Voltage B £ B E & H ~10~+60°C
L-'-? 71| Emitter follower BEARSHAERE 50v Storage Temp. Range —20~+85°C
E— | TIvVE74HT Maximum Allowable Sink Current kR # & K
3 - BAHEARAER 200mA Protectivtf Construction IP =53
= G # # &
Vibration 176m/s?
& B (18G)
Maximum Response Frequency 20KkHz Shock 980m/s?
B XK & & B B # & % (100G)
Rise time, Fall time Mass
TEN. TFYBM H 2 0-6kg Max

M CIRCUIT AT OUTPUT STAGE (EXAMPLE)
HARE R (B])

IIyv47407HA

Sh|e|d Cable.
=LK —TIb

/ Power Supply
DC+5V:RL=220Q
Output S|gnal line. DC+12V:Ru=220Q

\
| mpeme | gileZ O]
|

® Emitter Follower Output

—

L: Load
‘X Transfer distance 50m Max

Encoder L: B
B {m% IEBES0m LT (Ic=20mA)

* Note that transfer distance depends much on ambient condition.
MRNERERE . FRARRICEVARE(EDYETOTITERC LS,

Bl CONNECTION TABLE (EXAMPLE)

Il OUTPUT PHASE SHIFT (EXAMPLE)

HAMEE (6)

Division Viewed from Shaft End
*125zi COW g 1) R <

0° 90° 180° 240° 3607

0 1 2 3 4 5 6 7 8 9 10 11 12

Strobe Sig.[ LI LI LI LI LI LI L L L L L L

20| M1 1 1 1 1 |

2' || L1 | I

22l 0000 orruvUrure ]

28 | |y Iy Iy

Parity Sig.[ 1 L1 gl I

Marker Sig.[— —

Division Viewed from Shaft End
*16 53 COW siz xR T

0° 90° 180

° 240° 360°
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16|

Strobe Sig.[ L L L LM LT LU LT LU L L LT L UL

& & (B)

2|l Mmoo |

2 ! ! ! il gy Bl
-5 IR e I I W e N s I s s o B
Lead color Function Lead color Function 2
. ) . & I Iy Iy 6 oy 6y
I —Nig&e # BE —Nig&e # BE Parity Sig.
VIOLET % DC+24V RED 7 20 Marker Sig.ry iy
1
WHITE 2 GND ORANGE & 2 *The logic shall be negative and above figures shall show
GRAY 3 GND YELLOW = 22 voltage wave-forms.
BLACK =2 Parity Sig. GREEN % 28 HERIBIIBREL, ERVOBERFERLEZRTT,
BROWN % Storobe Sig. *For other details, please refer to individual Specification.

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

Y —NEBIELEDRRODA TESHAEhE A,

B ATTACHING WAY (EXAMPLE)

Hyf‘-]-ﬁ;f (ﬁlj) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm sFE mm  BAIZ7IMA> MIERATEDy TV THLE>TED>TEXTOTERL TS EEL,

77 Driving Shaft
Attaching plate (P11712) Optional Driving Shaft EREhEh
WA (P11712) B ma | - B SN
2-045 ‘ - \ 015 Max
] e
b
o| O =)
20Max .
[l
N\
0 2 Plus pan-head screw ’
3.2% FFEAMLENNLL M4
20 5.2%. =
: Attaching plate (P11712) 3places (Optional)
B (P11712) 3EFr (BIFE)

XZOMEFRISERNERCIUET,
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ABSOLUTE

ABSOLUTE

I IJa—hk

APPLICATION FEATURES
R & B R
®Detection of press eVibration-proof = ®With BUSY signal
crank angle it BUSY {55t
TV A2 5 VoA e®Shock-proof
i e
®Water Drop proof
Pttt
TS5607
24.6* 66Max Dimension mm & mm
7.6 3.3
3
=
HINIEER
=2 P4
15 ‘
=
g\ Cable
r—7J  L=800Max

Unless otherwise specified tolerance is +0.5mm

IBESAZE +0.5mm

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

360

O;f\S 66 -

!

C/T—[Cl[Bl-12)v

Optical
Absolute
Shaft

Encoder

Size
¢ 66mm

Resolution Model No. Voltage
o2 B R S EEEE
360 TS5607N4 121412V

37 amygaus,

Output phase
H # M
B : BCD

Output form
H AR EE
C : Open Collector

© For special cases, please consult us.

O HFAIERRIF T 20,






B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resoluti tarting T 9.8x10-2N -
a  m B 0 ~359C/T R (1kgf- om Max)
. i .0x10 - ¢ kg - m?
gjutput Phasejj . BCD Code BCDZ— K 1l\éoment ifﬁlnema - $ (?3%); .Ocmz I?Aar:)
- - —
;Supply Vt;};age ® - DC+12V=10% éaxm;?m R@otatlrég Sp:d & ?éogg(?:;]m)
\ Py 52 ’
Consumption Current Radial 98N
b - B i 800mA Max Allowable Shaft Load FEHE (10kgf Max)
FOE @ & = Axial 49N
A @ (5kgf Max)
Operating Temp. Range - o
1S Hi Maximum Allowable Output Voltage B £ B E & H 0~+50°C
"-'-? ] Open Collector BARSHAERE 28v Storage Temp. Range ~10~+70°C
E— i A-=7rav7s 4 Maximum Allowable Sink Current R # & K
S g BAMARAER  50mA ;:otecnve;E Constru;%ion N 54
- % =
Vibration 49m/s? (5G) &t 98m/s? (10G) 5~500Hz
& By 3EE1H w
Maximum Response Frequency Shock > =
= . . _ 490m/s? (50G) 11 . 36 3
B X 5 Z B § M 2.5kHz & = m/s? (50G) 11m sec. 38675 A% 3ME 3
Rise time, Fall time Mass N (@)
. ’ - . - X — 7 VIR
T EY . TTFYEE 1.5 sec Max o - 0.6kg Max (7 — 7 IVIZE<) 8
<

M CIRCUIT AT OUTPUT STAGE (EXAMPLE) I OUTPUT PHASE SHIFT
HARE R (B]) HARLHEZE

® Open Collector Qutput #—7">aL 7 4HA —+ CCW Viewed from Shaft End

Shield Cable. #him &R T
= Rr—=TJW 2510
/Power Supply DC+5V:RL=220Q X
DC+12V:Ri=220Q
EZd 2°x10 — T R
/ Output signal Iine./ \ J_
—K | ) H1ESE | 4% 2 L] L]
- ~ L: Load 2
Encoder ‘>< Transfer distance 50m Max ‘ L: éan 2 | L
PrfEXBEBES0mEL T (Ic=20mA)’ o
[ SN S

*Note that transfer distance depends much on ambient condition. )
MRRERIER(E . FARRICEVRE(EDYETOTITERC LS, 2

o[1[2][3]4]s]e]7[8]o]to[t1]r=]13]14]1s[16[17]18] 10]20]21]e2

. CON NECTION TAB LE *The logic shall be negative and above figure shall show a voltage wave-form

E & i% KERIBIZARE L, ERVOBEREFEEZRLARTT,

Lead color Function Lead color Function Lead color Function

U—Fige - - J—FigeE W BE U—Fige L -
BROWN 3 B2 (x200) (MSB) BLUE &5 A1 (x10) WHITE/VIOLET HB/% DC+12V
RED b A2 (x100) VIOLET %% DO (x8) WHITE/GRAY  HE/IR GND
ORANGE & D1 (x80) GRAY 73 CO (x4) WHITE/GRAY  HE/IR GND
YELLOW = C1 (x40) WHITE =] BO (x2) BLACK 2 Reverse Count
GREEN o B1 (x20) WHITE/BLACK H/2 A0 (x1) (LSB) WHITE/BROWN B/3 Busy Signal

B ATTACHING WAY (EXAMPLE)

Hy‘hrﬁ;ﬁ (@J) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm & mm  BEIX7SA42 MEERATEH Y TU L TELE>TED>TEETOTERL T L &L,

Driving Shaft

Attaching plate (P11712) Optional Driving Shaft % ER DN
AT (P11712) Bl5E ER B l ] 7i7
LA .
=+~
—| - [F—E—
o R
[
8
o 7
[l
2 Plus pan-head screw
% TFEARGLENNL M4
0
5202 Attaching plate (P11712) 3places (Optional)

WAF (P11712) 3 &R (BI5E)

Zamagaua, 38





Smart Abs’

APPLICATION FEATURES eSmall Size
2 BE W
®Serial Data Transmission
®For Small Wattage Motors Y TILTF — AERHR
INERE— X ®11bit/1Turn,Multi-Turn,13 bit.
®Robots 11bit/ 1 [lfx, Z[al4K13bit.
= ®Fail-Check Operation
E 2 bring
®Built-in capacitor makes it possible to work
during power failure
IS ot SINIHIY BEENT 8 SME/ Sy 7 ) 5 KO ¥ 7Y 4T

SA35S - LT — A h Ny 2T 9 T LET.
eries

Dimension mm ~Fi%& mm

(18}
-
>
-
o
n
m
<

15+

Hexagon socket set

= screws (attached) |
oc RARMIED AL (K IZH5E) !
o) M3x3 (2&fHE) |
i 1
5
) Encoder mounting surface 41 Max
S I a-—ABH&E
go 3.310.2 g ’? 4»747(1)
© © o3 .15~20 7 0.2 Electronic
< < i I
E1 - _ parts
N etzIVIZ o 887 722279 U A -
o 4 —J—ftjco2|7| “& [+~ — i 1 BT
oy Tz 77, < o { TLZZ777777) | | ‘
§ 0 T I e
] [Sch I ——
10.2 (1.6) v o o R:@ [ [ '8
257 N(3.4) Joint recess Recommended + | J: T 14 :
) 4 >0O—%f Dimensions on shaft | i i L
shaft details 06.3 E— EpHEE 14 ‘
BHEEHAE
Unless otherwise specified tolerance is = 0.5mm BEINAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

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

Smart Size Resolution Model No. Voltage

Abs P W R R BEEE
¢ 35mm .

Encoder Single turn  11bit 5:+8V

Multi turn 13bit | |TS5643N110 i -
S | Serial
Total Count 24bit

Output phase
H H M
P : Pure Binary
2

L : Line Driver

© For special cases, please consult us.

O HRIHHEE B 230,
39 amygaug,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
5 & Absolute Signal 11bit/turn and 13bit/8,192 tumns (total 24bit) Starting Torque 59x10"3N-m M
B & 7TVYa—MMES | 11bit(1HE), 13bit (8,192HE) &5t24bit g ®B O~ L4 (60gf-cm) ax
§ N Incremental Signal 2,048C/T, 2-Phase output 1C/T, Zch. Moment of Inertia 1.0x10-6 kg - m? T
€ BB| (25U IER | 2,048C/T, 248H A, 1C/T, ZHIMH 8 It £ &= (10g-cm?) P
Output Phase . . Maximum Rotating Speed 5,000min -1 (Mechanical Spec.
: a— o g op€ M
i 7 s |  PureBinary Code #2iE3—F 8 x B & & & | (5000mm) | mEmtg |V
Supply Voltage DC+5V+5% Radial Doy » 0.05mm TIR Max
B iR % E Mounting Tolerances Axial End Play 0.2mm Max
- ANBOBSHEX L | WrEAS :
Consumption Current 150mA EEEI R wEn o oen 0.1° Max
e - R Battery Operation -
H B =z i) o :100pA Max Operating Temp. Range -10~+85°C
B £ E E &
£ Source Current Storage Temp. Range o
5 N -20~+90°C
i % Line Driver ooz L AER 20mA Max R # B E #
3 gé 4K 4N Sink Current Protective Construction Not Enclosed
e S UBER 20mA Max 1 Ei 1 & BIRHEE
Absolute Signal Vibration 98m/s? (10G) (5-2,000Hz) for 2hours
Max Response Frequency FIFTIYa—h 170kHz & B) | 98m/s? (10G) (5-2,000Hz) &&Eh28ER w
& K & & B K ¥ | Incremental Signal Shock 1,960m/s2 (200G) 11msec, 3times =
L2URT B 170kHz & 2 | 1,960m/s? (200G) 11msec, &A3E =
Serial Data Transfer Cycle Mass Without Cable (@)
SUTFTLE XA N 84ps H 1 0BkGMaX (4 S ag ko) @
I?flta Code Manchester code ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <L
F - % 12 = K R~ F 1 XA 4FE ®Fully absolute data of 11bit shall be output by turning
the input shaft by about 1.9° after the power supplied.
. CONNECHON TABLE OHFIF/Ny 7 (VB) HEERS [REY F7 LEHERGV
ORI I—4(3, BRBA®R. AD#MEMN.S EEGILEDI LK,
s E E2MbHFTY U1 hF— SHHNENET,
SONAL | FGNCTION | CoLOR Il SYSTEM CONNECTION
BRN
Rx Serial Data * %ﬁw]
A SUTNT =4 | BRN/BLK I . =
X %12 ; N OC
Incremental Ach BLU ! |
A POY IR & : Clock 58 AU5688 47 Frame Reception completed |:_>
— L AIES BLU/BLK ! TU-LEEETHA 1 R
A A 1 HR ! 54 I(;I;K EOS 24 Carrier Sensing Signal | [
B Incremental Bch GRN ! CRS x4, y7+t 228 ! -
1 ;;{;ix - 1? ! EoP 45 Parallel Signal Renewed | i)
- L AIES RN/BLK ! 46 NIVIVENEHES i
B __B tﬁ|z . %ﬁ ! CRC [——"CRC Error , : =
ncremental Zc | Chip-select input _ CRCI7-H |
z 127U % ®5 ! HAEIA S 13 CS 1st Half Frame  2nd Half Frame
= CHIVES YEL/BLK ! ; 31 SEL1 AE7L—L BEIL-L
z Z 4 /= ! D_ata select input [ 5 DO |44 P B !
RED AT —2gEAAH SEL2 (SBD1 [45 712 i o
Vce DC+5V 7 ! o1 |1 W H :
7 ! . 60 D2 41 B3| |22 !
GND ov WHT/BLK 1 Mode sglect input [ 1 A0 D3 [20 s me !
= E/R ; E— FYRAN A1 D4 [39 moi| |BE
VB 2attery ! D5 [38 75 T2 |
Ny FY =] | +5V 7z IS !
S BLK ; % D6 [37 Joil |52
ND o = ! 59| ot D7 [36 T b
RST Reset GRY TS5643N110 | 25 D8 [34 g liomy b
Uiy b 3 ST =R |Serial | w e RX 32 I P
Case Ground GRY/BLK JUTIES S-enal ' 26532 8 Kt D9 : 72 |
iround — Signal! D10 |31 wlZ2 =N
CASE GND 255K TRIE % RX AN 30 2"y [ES 25 !
Shield Shield Shield ! % D11 21 g = 220
=LK =LK =LK %,/ 2 RX ! A D12|29 & S5
~ | 28 | Q@ !
1 23 D13157 a8V |7
| 33 Vss Dl4i5e—=2" " &t 2 1
1 (MSB)D15 F=———=Frame Address 5 —, |
! 8 7KLR]
| 43 i
B DATA OUTPUT SEQUENCE i = 1] 3
! Vop |92 Vee+5V !

F—AHH B3I (ERERD)

1st Half 2nd Half 1st Half
Frame Frame Frame

Jame «piame , lame. M CIRCUIT AT OUTPUT STAGE (EXAMPLE)
EOP MM HAEBEE (F)

D15 1 ® Line Driver Qutput 4 > NS4 /\HA
Frame Address (7L —L7 KL X)

TS5643 Twisted Pair Shield Cable.
JAZXITI=ILR
2603“1' / F—F)  |26LS32 1A
LEE N\ " AU5688

L Wy

5] AEN

Encoder ‘>< Transfer distance 50m Max ”

D mREERE50mELT
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SERIAL SIGNAL RECEIVER
U TINES=ERIC

AY—bFI =N\

Smartceiver (ausess)

2% — k¥ =3kt SmarkAbs (2w —+ 7 7V) VA —HZhbiT
YV F 2 ALFFEALRENY ) 7GR A ST VLERIZARL, 3 27— b
EB L LCCPUNZIZHETE 9,

Bk

0V — 7 TINGHMNENE VY TGS (25bitD~ ¥ F = Z A FFHLFEY U 7UES) &/55 LGRS 4R,

= @271 - LTHEENTL BTy I—XOUNERE, WHET v FT2 7L — ARMHZEHTX 3,
| ®CSERIZkD. 16bith 7427 — FHNERETE, CPUNRISHFHTE S,
O
@
=4 [l SPECIFICATIONS
%’pp'y%mtag{% E 5.0V £10%
Consumption Current
5 = = b +40mA Max
;: rr%ss;lzle;;olt%ge’i Max : Vbp Min : Vss
= Output Current/Terminal
% WA ER BT +24mA Max
'T ::rmlsgble D*gsma;&on 100mW Max
l: Operating Temperature o
- ] 1 B B -20~ +85°C
= ?%torag%TemE;ratug 55~ +150°C

. CONNECTION TABLE *For details, please refer to Specification,056880001S47
ik BHIIAUSGBBHLIE® (056880001547) £ B a0,
Pin Terminal Code Pin Terminal Code Pin Terminal Code
W F AW W F AW W F & W
1 Al 21 NC 41 D2
2 NC 22 NC 42 D1
3 SEL1 23 Vss 43 Vss
4 NC 24 CRS 44 DO
5 SEL2 25 RX 45 EOP
6 NC 26 D15 46 CRC
7 NC 27 D14 a7 EOS
8 NC 28 D13 48 NC
9 NC 29 D12 49 NC
10 NC 30 D11 50 NC
1 NC 31 D10 51 NC
12 NC 32 D9 52 VbD
13 CS 33 Vss 53 Vss
14 NC 34 D8 54 1A1
15 NC 35 Vss 55 Y1
16 NC 36 D7 56 NC
17 NC 37 D6 57 Y2
18 NC 38 D5 58 CLK
19 Vbbp 39 D4 59 RST
20 NC 40 D3 60 A0

41 anggeus,





M QUTLINE (AU5688)

5 K
17,6004 Dimension mm <Fi& mm
#IW} 0.8
= i o
= == s
= == g
= 2= ~
= = S o
. = == s
o = ndex =5 eo\ R e e e N
~ = 12T 972 = T (J;t 1/<F0~100
= A \ = S \L 04
= <H> ‘ == 18 | | ©85.,
= ==
=123 =
AH 0.35tﬂ.1
14,002 |
Ll
-
-
Bl TIME SEQUENCE 3
ALY =R @
<
Stop bit
ZhyTEY b
25us 25us
1st Frame / 2nd Frame
RX —— RiE7L—L - BEIL—L
EOP I I =
Hiz 1st Frame (Data) 2nd Frame (Data) oc
DO ~D15 0 X F¥ETL—LT—5 BETL—LF—4 |:_’
1
5
@ 1 Frame mode D
17L—LE—R E
25us 25us
‘_.1_5_‘_":[3_'"[‘9_ ‘ ‘ 2nd Frame ‘ ___________
R dmEruoal Te¥oUroal
EOP I_l
cs | |
SEL1 ,—\—
Hiz 1st Frame (Data) 2nd Frame (Data) Hiz
DO ~ D15 7L -17 -4 XV -b5-5
@2 Frame mode
27L—LE—FR

I GLOBAL CLOCK CIRCUIT (EXAMPLE)

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

I a—4EDA2T7 11— ()

1A1 Y1 Y2
N o | AUs6ss [— > CPY
Encoder bus
XTAL : SEIKO EPSON T a4

I /O3-S E Line Receiver

XTAL MA-406 8MHz F4LT—NN
R1:1MO 26LS32 1A

ct T 1,62 10pF (+5%)

A
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Smart4bs’

APPLICATION FEATURES ®Full Absolute Signal Output
g % E TIAT TV 2 — MaFh

®17bit/Turn,16bit Turns (At 6,000rpm Max)
17bit/ 1A%z, % [Al#L16bit (6,000rpm Max)
®Bi-direction Serial Communication Type(NRZ)

®For Small Middle Wattage Motors
IN~hBREE—4

° . o
e RIS ) 7 07— 2515 A (NRZ)
" ®Fail-Check Operation
®Machine Tools B
T AR e )
eInjection Machines 05;/;2 Cciituor:ng power outage,Multi-Turn data are backed up by external battery and built-in
o IR

ERERETEIMII N TV BLONKT Y 7V 4T ST - 453Ny 279y TLET,

TS5667N120

SA 3 5Series

60 *13 J’u? Dimension mm ~Fi& mm

(18}
-
>
-
o
n
m
<

ja
@
Hexagon socket set ‘
=2 screws (attached) o !
& ARRMIED AU (< BHE) - % :
=) M3 x 3 (24 &) o !
= 2-M3P=05 !
- N ' Electronic
[ ] X SIN.
=l Joint recess 2= parts
=2 $6.31>O0—3klf Encoder mounting surface <—»‘ SRR
I O—4Zf
= 3.4) 20 SA—SBHE i
/ = I
(1.6) 10.2 =§ i
; .. L b
) s mo ozl | i
of too e =TS Sy * e
Ay - Hrrme— S 15~ 20 "36 !
B % - SR
© ©
| g T Recommended
3.370,2
) Dimensions on shaft
. 9 2—-M2.6 Depth 4
Shajt details T afIEt M2 6Z X2
BRI 14
Unless otherwise specified tolerance is = 0.5mm BESMAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

SA 35 — [17/33| bit —|L]||P|[S]-[5]V
I I 1

Smart Size Resolution Model No. Voltage
¢ 35mm .
Encoder Single turn  17bit 5:+45v

Multi turn ~ 16bit | [TS5667N120 ) -
S | Serial

Total Count 33bit

Output phase
H H M
P : Pure Binary
2

L : Line Driver

© For special cases, please consult us.

O HRIHHEE B 230,
43 unggaus,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
5 5 Starting Torque 59x10"3N-m Max
5 Absolute Signal 17bit/turn and 16bit multiturns Total 33bit i ) S L 7 (60gf-cm)
3 ? 77V a—-MES 17bit (1[E1%5) 16bit (% El%5) A5133bit Moment of Inertia s 2
L B 18 m & = 1.0x10-%kg-cm? Typ
Output Phase . . Maximum Rotating Speed 6,000min-" (Mechanical Spec.
O 7 g | PureBinaryCode #E2Ea—F A o v L
Supply Voltage DG + 5V £ 5% Radia) Play 0.05mm TIR Max
B B B E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ANBOFFEMLEX L ngffﬁr?ciation i
Consumption Current 60mA EERF E h 0.1° Max
H & =z picd (Typ) Battery Operation Operating Temp. Range ~10~+85°C
100pA /Ny 7 U BpfERF B O B E # @
£ Storage Temp. Range - .
i % Line Driver ADM 485 #8% 20mA r # B K ~207+90°C
F gé 4 KT 4N m Protective Construction Not Enclosed
3 = 7R # B & BREE
Normal Operation Vibration 98m/s? (10G) (5—2,000Hz) for 2hours
Max Response Frequency 13MHz @B & ) | 98m/s? (10G) (5—2,000Hz) &&Eh2RERH 1)
B XK v &5 A K Battery Operation Shock 1,960m/s? (200G) 11msec, 3times =
138MHz /X v 5 U EiERs & % | 1,960m/s? (200G) 11msec, &FH3E =
35us ~ 63us Mass Without Cable (@)
(th)te) Incltding time for a request.. 1 B O0skgMax (4 — g L) ‘£
Serial Data Transfer Cycle Time depends on the ID Codes. ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
U7 N g x B H 2.5Mbit/sec Start-Stop transmission. OSFF /Ny F U (VB) #2EE [HZY F9 LB ER6V
E) -UIIXMNEEZEET, - IDICKY
RE&R8#% 3, 2.5Mbit/sec. SR
Data Code Base Band NRZ (TWO-WAY)
F — & 3 — K | X=Z/\>FNRZ(WHM)

=
Il CONNECTION TABLE &=
E e .EE L
Lead Wire U —K# | Function ## 8t | Remark i E l:
Red b Vce Main Power DC+5Vx 5% FER g
Black = GND —
Brown *x® VB Battery (Notice1) /N 5 UEJE (1)
Brown/Black %/ & GND —
Blue =5 SD ~ B
Bluo/Black &/ B 5D Serial Data JUTILF—-2EE
Gray & CASE GND —

Notice 1 : Battery Power is necessary during Power Outage.
F1 Ny TFUERIE. FEE-FTCI I-428ET 258 ICLETT,

B RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEA 2T 11—

T a-—%1
Encoder Side

20
Receiving Side

-
T

—
-t

ADM485 1824 v ADM485 1824
ADM485 or compatible 1kQ ADM485 or compatible

L SDAT: Y U7IF—%
Serial Data

1
% 220Q
% 1kQ

SRQ:JJ7IX b
Request

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

DE DE

B B 45 R 1)
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o T
ShartAbs® E&

APPLICATION FEATURES ®Full Absolute Signal Output
g % E TIAT TV 2 — MaFh

®17bit/Turn,16bit Turns (At 6,000rpm Max)
17bit/ 1A%z, % [Al#L16bit (6,000rpm Max)
®Bi-direction Serial Communication Type(NR

®For Small Middle Wattage Motors
IN~HRRE—4

it WIS ) 7 07— 2315 H 3% (NR2)
" OFaiI Check Operation
®Machine Tools D2 i ds
.Ijéfjfﬁ Machines OEven during power outage,Multi-Turn data are backed up by external battery
ﬁﬁ@ﬁgﬁ R TEIMIT Ny TV T BT — 2% Ny 2 7y T LET,

TS5669N220

SA 3 5Series

Ll
F . - . s,
) Section D-D Dimension mm ~Fi& mm
| ) N.P =D T—
o Mount Hole Detail ¥rED-D
R NG M
(5] —_—
(o'a]
<< Recommended
Dimension on encoder
0 o
+— < I a—-ZBUFHEE
Cc 2-M2.6
PCD 29 *$2
Divided equally
2-BFRN FH +50
5° 5007
PCD 29 125° 4
= Electronic parts
e TFBE
= -
: imension
—_ Axial End play +0.1mm ¢’ motor shaft
': R T X b H+0.1mm 56000 E—a8tE
o A 0015 _
L - ©
Section C-C 0.035 T
K& C-C $25 . o $5.5:02 2w
Screw with a hexagonal driving izl =
hole(with dent end) 3 ﬁ ~[0.05[B]
— M2.6 (Attached 2 pieces) 1.§/ ol
[T} 2-M2.6 Z
& — 1 AARHzszs (7#3%) A 420 —g 915 o
M2.6 (2AfHE) = -
© Fasten Torque
$6+5008 o WO hLY
0.353+0.020N-m
$12 (3.6+0.2kgf-cm)
Unless otherwise specified tolerance is = 0.5mm BESMAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

SA 35 — [17/33| bit —|L]||P|[S]-[5]V
I 1

Smart Size Resolution Model No. Voltage
¢ 35mm .
Encoder Single turn  17bit 5:+45v

Multi turn ~ 16bit | [TS5669N220 ) -
S | Serial

Total Count 33bit

Output phase
H H M
P : Pure Binary
2

L : Line Driver

© For special cases, please consult us.

O HRIHHEE B 230,
45 unggeus,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
c Moment of Inertia
S & " . -6kg-cm?
S g | Absolute Signal 17bit/turn and 16bit multitums Total 33bit 1 i B % 024x107kg - cm® Typ
§ T 7IVYUaA-MES 17bit (1E1#5) 16bit (% Eléx) &5+33bit Maximum Rotating Speed 6,000min~" [ Mechanical Spec. Max
¢ B B X B & % & | (6000rpm) |\ A
Output Phase . . Operating Temp. Range o
1 a— . -10~+85°C
W 4 e Pure Binary Code i 2 3£ K o £ 8 E & B +
Supply Voltage +10 Storage Temp. Range o
| DC +5V % N -20~+90°C
= & = E TV -5 ® % B E ® *
(Typ) Normal Operation Protective Construction Not Enclosed
Consumption Current 110mA BEEF 7R # % b BARUEE
H & % i (Typ) Battery Operation Vibration 98m/s2 (10G) (5—2,000Hz) for 2hours
110pA/3.6V /Ny 5 1) EjfEREF & ) | 98m/s? (10G) (5—2,000Hz) &Eh2RFRE
£ " Shock 1,960m/s? (200G) 11msec, 3times
o . . -
Line D & %2 |1,960m/s? (200G) 11msec, &FHH3E
S A e ADM 485 4834 20mA :
3 gg 4K 4N Mass 0.03kg Max Without Cable
3 & # & SN (r—Tnagw)
Normal Operation ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V
Max Response Frequency 13MHz E@EEF OSHFiF/Ny T (VB) $#3ER [REY F LEith ER6V] Ll
B XK W & B B ¥ Battery Operation =
13MHz /3y 7 U BhfERF 3
35us ~ 63ps (@)
(Note) Including time for a request.. &?
Serial Data Transfer Cycle Time depends on the ID Codes. <
U7 N g x B H 2.5Mbit/sec Start-Stop transmission.
E) - UVIIZXMEEEED, - IDICKY
R&8#% 3, 2.5Mbit/sec. ISR .
Data Code Base Band NRZ (TWO-WAY)
F — & 3 — K | X=Z/\>FNRZ(WHM)
=
Il CONNECTION TABLE &=
5 % 2
: - : p ==
Lead Wire U—F#& | Function # 8k | Remark i E il |
Red b Vce Main Power DC+5Vx 5% FER g
Black = GND —
Brown X VB Battery (Notice1) /N 5 UEJE (1)
Brown/Black %/ & GND —
Blue =5 SD 1 ~ B
— i < 7 7 — =2
Bluo/Black &/ B ) Serial Data SYTIVTF—-2{EE

Notice 1 : Battery Power is necessary during Power Outage.

E1INYTFUERER., FEE-NTI -4 28MET 25EICHETT,

B RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEA 2T 11—

20
Receiving Side

T a-—%1
Encoder Side

—
-t

-
T

ADMA485 1824 Vo LSV ADMA485 4824
ADM485 or compatible 1kQ : : 1kQ ADM485 or compatible
| VAN I . —
— ! ! L SDAT: Y U7IF—%
220Q 1 220Q Serial Data
| |
I I
1kQ ! 1 1kQ
R % 1 1 % SRQ: V7 IX b
— — : : — — Request
DE DE

B B 45 R 1)
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Smartinc

APPLICATION FEATURES ®Full Absolute Signal Output
A& i B TNT TV 2= MEFH

®17bit/Turn (At6,000rpm Max)
17bit/10]#% (6,000rpm Max)
®Bi-direction Serial Communication Type(NRZ)

®For Small Middle Wattage Motors
N~ ERE -4

it WIS ) 7 07— 2315 H 3% (NR2)

OM;u\:h/ine Tools ®Fail-Check Operation

T eHh SR

®Injection Machines .Sm?" Size (4 35)

A "M (4 35)

TS5668N20
S I 3 58 eries
Section D-D . . s
’t—D ﬁ Dimension mm ~}i%& mm

Recommended
Dimension on encoder

I a—-ZmHERE

Ll
-
>
—
o
%))
o
<<

¢ 20+g.02
$35

2-M2.6

PCD 29 *52

Y 77T 777777 1
2

2-¢ 3% 5
divided equally
PCD 29 50075 4
= EFER SR |
x Electronic parts I L
S s S e = Y .
E L I ] Dimension
$ - motor shaft
i g ! Axial End play +0.1mm Fpprrerd
H S 51 - #25 Z kH 2£0.1mm . v
) Q A 1 3
= [ 3
Sk B4 | &
Section C-C 0.035 . @
¥rEC-C ) o $5.5:02 TR
Screw with a hexagonal driving bei =
hole(with dent end) S § 710.05]B]
— M2.6 (Attached 2 pieces) ©
0 — 2-M2.6 4 77
2 AARMEDES (FFI%) 42079015 |05
M2.6 (2AfTE) B 0088 |+
Fasten Torque
ORI MLy
0.353+0.020N-m
(3.6+0.2kgf-cm)
Unless otherwise specified tolerance is = 0.5mm BEINAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

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

Smart Size Resolution Model No. Voltage

Inc 2 BB A EREE
¢ 35mm .

Encoder Single turn  17bit | | TS5668N20 5:+45v

Output phase
HoHh M
P : Pure Binary
2

L : Line Driver

© For special cases, please consult us.

O BRI THBS EE W,
47 unggaus,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
c Moment of Inertia
S & " . -6kg-cm?
5 @ Absolute Signal 17bit/turn 18 13 AE B3 0.24x107"kg - em® Typ
§ T 7IVYUaA-MES 17bit (1E%5) Maximum Rotating Speed 6.000min~" [ Mechanical Spec. Max
¢ B B K B & E & | (6000pm) | {EHELE
Output Phase . S Operating Temp. Range P o
W 4 e Pure Binary Code 23— F o £ 8 E & B 10~+85°C
Supply Voltage Storage Temp. Range o
o DC +5V =59 . -20~
£ # B K +oV=5% B % B E ® 0~+90°C
Protective Construction Not Enclosed
Consumption Current (Typ) Normal Operation * # % & FRiEE
H =4 £ P 110mA Max Vibration 98m/s2 (10G) (5—2,000Hz) for 2houers
& ) | 98m/s? (10G) (5—2,000Hz) &Eh2RFRE
£ " Shock 1,960m/s? (200G) 11msec, 3times
o . . -
LL 5 | Line Driver - & % | 1,960m/s? (200G) 11msec, &7 R3E
ERE AN R ADM 485 #A 20mA Mass 0.03ka Max WithoUt Cable
3 & # & SN (r—Tnagw)
Max Response Frequency L
B k& B R m| 1M =
>
|
35ps ~ 63ps (@]
(Note) Including time for a request.. &?
Serial Data Transfer Cycle Time depends on the ID Codes. <
U7 N g x B H 2.5Mbit/sec Start-Stop transmission.
E) - UVIIZXMEEEED, - IDICKY
R&R8#% 3, 2.5Mbit/sec. ISR
Data Code Base Band NRZ (TWO-WAY)
F — & 3 — K | X=Z/\>KFNRZ(WHM)
=
Il CONNECTION TABLE &=
2 5 % 2
: - : p i~
Lead Wire U—F#& | Function # 8k | Remark i E il |
White =] Vce Main Power DC+5Vx 5% FER g
Black = GND —
Light Blue Xe& sD . . -
— i < TILTF — =2
Purple % 55 Serial Data DUTINT—2EF
A = ~
K/ ZEREA 2T 11—
I -5 =7 SEM
Encoder Side Receiving Side
ADM485 4324 v v ADM485 4324
ADM485 or compatible KQ 1kQ ADM485 or compatible

1
% 220Q

%WQ

T<H

B B 45 R 1)

L SDAT: 2 UT7INTF—%

Serial Data

SRQ:JJ7IX b
Request

DE
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Smart4bs’

APPLICATION FEATURES ®Full Absolute Signal Output
=y B E TLTTVY 2— MESHH g

®17bit/Turn,16bit Turns (At 6,000rpm Max) =
17bit/118]4%, % [8]4£16bit (6,000rpm Max)
eBi-direction Serial Communication Type(NRZ)}
Ty WIS ) 77 — 2 5f5 47 A (NRZ)
e ®Fail-Check Operation )
®Machine Tools IO 25 e b N\, o s
R iz Wi He
.Ijéfjfﬁ Machines ®Even during power outage, Multi-Turn data are
J backed up by external battery and built-in

st A% capacitor

TS5667N420 EERT AT/ Yy 7 U B RO v 7

s A 4 8Series ST BT — 4 k50 5T 9 T LET,

eSmall Middle Wattage Motors
IN~hEEE -4
®Robots

Dimension mm & mm

Electronic parts

Encoder mounting surface

I a—4BfE

)

-0.009

0005 0
0014
8g6 ~hé

38Max

o
Hexagon socket §
set screw 72
RARFMFIEDHR U (K IFH% Recommended encoder body mounting screw 2 Recommended
M3 x3 M3 Hexagon socket head cap screw %T?%E)nsﬁgrlﬁg‘;ft
! HIRT > O— AAFET L T
M3 ARAF A I b Shaft details
BhEFHE

| Unless otherwise specified tolerance is + 0.5mm IBESMAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

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

Smart Size Resolution Model No. Voltage
¢ 48mm .
Encoder Single turn  17bit 5:+45v

Multi turn ~ 16bit | [TS5667N420 ) -
S | Serial

Total Count 33bit

Output phase
H H M
P : Pure Binary
2

L : Line Driver

© For special cases, please consult us.

O BRI SRR F v,
49 amygaug,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
5 5 Starting Torque 9.8x10"3N-m Max
5 Absolute Signal 17bit/turn and 16bit multiturns Total 33bit i ) S % 7 (100gf-cm)
3 Eﬁ 77V a—-MES 17bit (1[E1%5) 16bit (% El%5) A5133bit Moment of Inertia s )
L B 18 e & = 6.5x10-%kg-cm? Typ
Output Phase . . Maximum Rotating Speed 6,000min -1/ Mechanical Spec.
B 7 s |  PureBinary Code #2iE3—F £ % B B | (sooopm  mmmis )M
Supply Voltage DG + 5V £ 5% Radia) Play 0.05mm TIR Max
B B B E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ADBMOFELEX L ngffﬁr?ciation i
Consumption Current 60mMA B EEE i 0.1° Max
H & =z picd (Typ) Battery Operation Operating Temp. Range Z10~+85°C
100pA /Ny 7 U BpfERF B O B E # &
£ Storage Temp. Range - o
i % Line Driver ADM 485 4224 20mA r # B K ~207+90°C
2 gé A4 KI AN m Protective Construction Not Enclosed
3 = 7R # i & BREE
Normal Operation Vibration 98m/s? (10G) (5-2,000Hz) for 2hours
Max Response Frequency 13MHz @B & ) | 98m/s? (10G) (5-2,000Hz) &Eh2RHME 1)
B XK v &5 A K Battery Operation Shock 1,960m/s? (200G) 11msec, 3times =
13MHz /5 v 5 ) Bh{FR$ & = | 1,060m/s? (200G) 11msec, &H I3 =
35us ~ 63us Mass Without Cable (@)
(th)te) Incltding time for a request.. 1 B O08kgMax (4 Jag L) ‘£
Serial Data Transfer Cycle Time depends on the ID Codes. ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
U 7 g %X A S 2.5Mbit/sec Start-Stop transmission. OSFF /Ny F U (VB) #2EE [HZY F9 LB ER6V
E) - UVIIZXMEEEED, - IDICKY
RE&R8#% 3, 2.5Mbit/sec. SR
Data Code Base Band NRZ (TWO-WAY)
F — & 3 — K | X=Z/\>FNRZ(WHM)

=
Il CONNECTION TABLE &=
E e .EE L
Lead Wire U —K# | Function ## 8t | Remark i E l:
Red b Vce Main Power DC+5Vx5% FEEIR g
Black = GND —
Brown *x® VB Battery (Notice1) /N 5 UEJE (1)
Brown/Black %/ & GND —
Blue =5 SD ~ B
Bluo/Black &/ B 5D Serial Data JUTILF—-2EE
Gray & CASE GND —

Notice 1 : Battery Power is necessary during Power Outage.
F1 Ny TFUERIE. FEE-FTCI I-428ET 258 ICLETT,

B RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEA 2T 11—

I a-—41 =7

Encoder Side

ZIEMA
Receiving Side

—
-t

-
T

ADMA485 1824 Vo LSV ADMA485 4824
ADM485 or compatible 1kQ : : 1kQ ADM485 or compatible
1 /\ I N —
JE— [ [ —— SDAT: U7 IF—%
220Q : : 220Q Serial Data
I I
1kQ ! 1 1kQ
— | 1 SRQ:J7IX b
— — : : — Request
DE Bl & 45 R 1 DE
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Smart Abs’

APPLICATION FEATURES 16bit.20bit IN A SMALL PACKAGE
2 %R /I T 16bit. 20bitD & 73 R HE [
®Machine Tools (KBl 1 3,000rpm) AE 5 )
TR ®Serial Data Transmission
®Robots (Bi-direction Serial Communication)
gk b ) TIUT = ZRRSTA T IAELE)
.Measuring Instruments .20, 16bit/ 1 Turn, MUlti-TUrn, 16bit.
B Rl 20, 16bit/ 1 [l#x, % [H]4£16bit.
®High-accuracy Angular indexing Equipment ®Fail-Check Operation
FJRE #1 J62 8 o i H iz rbsne
®Semiconductor Manufacturing Equipment ®Even during power outage.Multi-Turn data are backed up by

TS5647 TS5648 external battery and built-in capacitor
s FERETEIMTT Ny T U BLOWE T Y 72 T, ST -2
= BNy O T T LET,
A 5 6Serles

L
P s,
3 Dimension mm & mm
(@)
n
[aa]
< Electronic parts
EF B
66 “i
75¢ i
o W
= 9 19 - 8
ik | &
= AHP ‘
= (1) ‘
= = =
i ] N 065
= 2-R2.25 ,_%3/ _]. o3
5' 30 39 Max o | P
o
= 2-m3 3 3|l e
] =)
Hexagon socket set - J ©
screws (attached) o 4 MW v
AERMIEDRL (CEaE) S 108 _ f
M3x4 2A&RE) Joint recess
g8 1> o—kif
) = 1.6 34 083
ismi?gf;}c—;i;; 8 18 Effective length
SN AT < G7TENE X
Unless otherwise specified tolerance is = 0.5mm BEINAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

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

Smart Size Resolution Model No. Voltage
¢ 56mm .
Encoder Single turn  20bit 5:+45v
TS5648

Multi t i

Total Count 36bit

Output ph
Single turn  16bit ;puj]p :Ese
Multi t 16bit TS5647 oo
ulti turn i N100 _ﬂu;eﬁ inary
Total Count 32bit

L : Line Driver

© For special cases, please consult us.

O HRIHHEE B 230,
51 umagaus,





B SPECIFICATIONS
T4

20 or 16bit/turn and 16bit/65,536 turns
(total 36 or 32 bit)

Before the shaft turned by about 0.6° after power supplied,

effective resolution remains 5bit only.

Electrical Spec. EXMILH / Mechanical Spec. kIt
5 4 @20 or 16bit % EEEH R 16bit (65,536H%)| | Starting Torque 49x10"3N-m Max
S 4 | Absolute Signal #5136 or 32bit g ® ~ L 7 (50gf - cm)
§ " 77IVa-hES (%ﬁ&l&#@ﬁ%ﬁﬁﬁ%bitmo.e" [EEcH 6) Moment of Inertia 1x10-5 kg - m? Max
S e Z &IV, 20bit or 16bit SMEEABIT 18 14 BE % (100g - cm?) a
Output Phase . . Maximum Rotating Speed 5,000min -1
g a-— = ~ ¥
W 4 p Pure Binary Code i 2 3 K E x B & ® & (5,000rpm) Max
Radial Pla
S_upply Voltage ) DC+5V 4%, S 0.05mm TIR Max
& IR B E Mounting Tolerances Axial End Pla
- o oo R Oy Y 0.2mm Max
Consumption Current 250mA E‘f“ejﬁ)oﬁ?;;g;f;% A ATEBOHFRMLEXL g{;ﬁif 0
N - v F & 50pA Max nclination °
H ® B i Max  {sm% 7B 300uA Typ N 0.1° Max
£ Source Current Operating Temp. Range
5 N -10~+70°C
2 | Line Driver onesciies J—AEH  20mAMax || B ff B K @ B *
2 ifé 4 K 4N Sink Current Storage Temp. Range 20~ +85°C
s & L BR 20mAMax || & # B &
Max. Response Frequency Absolute Signal 52MHz (TS5648) Protective Construction Not Enclosed
B K B B KB B | 77v0a—-1 3.2MHz (TS5647) & # 1# & FRUEE
38.4p5~66.4s Vibration 49m/s? (5G) (5-2,000Hz) for 9hours
(Note) Including time for a request. & B | 49m/s® (5G) (5-2,000Hz) 9FMH (1T
Serial Data Transfer Cycle Time depends on the ID Codes. Shock 980m/s? (100G) 11msec, 18times [y
U 7 g %X A S 2.5Mbit/sec Start-Stop transmission. & & | 980m/s? (100G) 11msec, 18[H] 3
) - UIIZXMEEEES, - IDICKY Mass e)
RERED, - 2.5Mbit/sec. AHRHN. B g 0.6kg Max b7
m
®External Battery (VB) recommended : TOSHIBA Lithium Battery ER6V ®Fully absolute data of 20 or 16bit shall be output by turning <L

o5 TNy T (VB) #EER [REY F) LEHMEREV], the input shaft by about 0.6° after the power supplied.
ORI I—HITEHAL. ANEMEMN0CHESIEIZLICLY ., BLE

20bit/16bit 7 7V ) 21— hF—AHFHASIET,

B OTHER FUNCTIONS M CIRCUIT AT OUTPUT STAGE (EXAMPLE)

=1
" 8 HA B (5]) =
Data Output Following data are serially output in accordance with the ® Line Driver Output 4 RKS4 /\‘H:l‘jj (WA IAGEE Y ) 7 L) oc
according to Request Codes IDO~IDF. o |
Request Codes IDO~IDFICIEU 27— 2% 2 U7 IVHA Twisted Pair Shield Cable.
20 i~
U2 b 3 b= ol N Single-turn Multi-turn SN65C1168 4 YARMT Y=V Rr=J)b & SN75176 il
WLETF—42HA | - 1EHET—4% (200r16bit) + HEEHET —4 (16bit) s 7 s [
* 10 consecutive re i b ’ | AUSS61N1 —
quests of ID7 shall reset error signals. ‘ ‘ :
+ 3 consecutive requests of IDC shall clear Multi-turn data z ( ) ><><>O< ( )
Reset and reset error signals. 1. E
U & v b 8| -D7EEROEYIIANTBEIT Uty b, \W \./
-IDCEEEIAMY VT M2 ESAKT -2 VT HLY *Transfer distance 50m Max
I5-Utvh, NAREIERE 50m LT ‘
- - - - Encoder I |
Battery E Error signals to notify data destruction due to malfunction of
ry_=rror = battery. etc.

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

Vo5 R LT — & p HEAT S —{22 ) e ‘ ]
1T URRRELY TS PRRENIRAL D —RE R LD TGRSR RARAICL A ECEDY ETOTIRR LV,

External Battery Alarm
ABNyTIT 77— 4

Error signal to notify external battery's voltage gets below 3.25+0.15V

B 3.25+015V MU FIc & > -8 AT 5 — (=2 % HH, *¢Receiving IC AU5561N1 is separately necessary.

Please refer to the operation manual for AU5561N1.
HEMAREIC AUSSEININBEEL Y ETOT, BlEBRH LT,
F 7-F#lISAUS561NTEURERBAE (801100401E50) Z#BHR £& L),

Error signal to notify single turn or multi turn data has been
abnormal.

1BET -4, $E&ET - SPBRRBICE> BT 7 —E5EHA.

Data Error Check
F=HIYG=TFw YY)

I CONNECTION TABLE

Il SERIAL DATA (EXAMPLE)
?& L ﬁ

DUTINTF =45 ()

COLOR FUNCTION
" & B
BEIGE Idle | 16~44us (40~110 bit - 2.5M bit /sec.) | Idle
ne VB (Battery) TARW(H) | n 1 74 Kb (H)
LIGHT BLU Serial Data
SD : CF | SF | DFO | DF1 DFn | RF
ke [:/uwﬁ—a] | | | | // | |
GRY Control Field = Status Field Data Field . ns7 | CRCField
" CASE GND AO-NT4-WK Z7-8274-WR PRy CRC 71—V
AT ATTIAJATAT
BLK GND >—4ID | DFO | DF1 | DF2 | DF3 | DF4 | DF5 | DF6 | DF7
W%;T ¥—#4ID0 | ABSO | ABS1 | ABS2
& DC+5V 7—#4ID1 | ABMO | ABM1 | ABM 2
BRN F—#4ID2 | ENID
* GND F—#4ID3 | ABSO | ABS1 | ABS2 | ENID | ABMO | ABM1 | ABM2 | ALMC
VLT SD [?e”a' Pata ] ENID : Encoder LD ABS : Single Turn Data  ABM : Multi-turn Data
% JUTPNTF—=4
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Smart Abs’

APPLICATION FEATURES eFull Absolute Signal Output

Ag S TNT TV 2= Mg

eLarge Wattage Motors ﬁ ®17bit/Turn,16bit Turns (At 3,000rpm Max)
KA — 4 17bit/ 1[4z, 2 [l§x16bit (3,000rpm Max)

.Rcﬁ;ﬁs ®Bi-direction Serial Communication Type(NRZ)
—_— KA ) 7IILF — 25812 178 (NRZ)

eMachine Tools ®Fail-Check Operation

T o sl

A . ®Even during power outage, Multi-Turn data are
®lnjection Machines I
WIS b backed up by external battery and built-in
HIRPIED capacitor
TS5667N253 FEETYIMITI N T VB KON v 7
S q 100 T\glﬁlﬁﬁ?“‘ﬁ%/\“‘77777obiﬂ_o
Ll
'5 30 Dimension mm ~Fi% mm
— . 20
o 51 2-$6.3ER
N ‘
- LI . s BN
| < A
s |
|
S| o <
glg| {3
] L
| e
: 3 LU
e na
= 1 0.35
% ‘ 114
et * L=500Min,~~
5 |
) ol B n Encoder mounting surface
= B 2B g I a4 E
2 88 g \
<] 50Min.
_ FZ ALY 2; r‘—>
g | 1.5 é I
3| [15115)15]1l[ 6 <
- T
IILLIZLA]
4.5
2-M5
: Hexagon socket . .
Shaft Details set screws (attached) Recommended Dimensions on Shaft
3 RENFELEDHRY — Iz
otk e T SEhiERR
Unless otherwise specified tolerance is = 0.5mm BENAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

SA 100 — 17/33| bit —|L]|P|[S]-[5]V
I I 1

Smart Size Resolution Model No. Voltage
Abs o B R 2 X EEEE

Encoder ¢100mm .
Single turn  17bit 5:+5V

Multi turn 16bit | | TS5667N253

Total Count 33bit

Output phase
H #H #H
P : Pure Binary
2

L : Line Driver

O For special cases, please consult us.

O HAHRIE SHBC £,
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B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
5 & Starting Torque 80x10"3N-m Max
g @ Absolute Signal 17bit/turn and 16bit multiturns Total 33bit i ) S % 7 (820gf-cm)
F F77VYa—MES | 17bit(1EE) 16bit ($EE) A5t33bit Moment of Inertia
7 - =a _6 2
L B 18 m & = 150x10-6kg-m? Typ
Output Phase . . Maximum Rotating Speed 3,000min"(MechanicaI Spec.
1 - = = M
B 7 s |  PureBinary Code #2iE3—F 8 x B & & & | Gooopm| mEmtg |V
Radial Pl
Supply Vgltage DC + 5V 5% 5%‘;'%11,? o 0.05mm TIR Max
B B B E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ANBMOHKBMLE XL gZﬁzjc;aﬁon
Consumption Current 70mA EERE #HEh 0.1° Max
H & =z picd (Typ) Battery Operation Operating Temp. Range ~10~+85°C
100pA /Ny 7 U BifERF B £ B E & @A
£ Storage Temp. Range o
E \ - -20~+90°C
@ % | Line Driver ADM485 or compatible / 20mA ’R # R E
3 gé 4 KNF AN ADM 485 18 20mA Protective Construction IP = 40
3 = 7R # 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) & 28R w
®E X B & X E (8,000rpm) Shock 1,960m/s? (200G) 11msec, 3times/direction =
i 2 | 1,960m/s? (200G) 11msec, &A3HE =
35us ~ 63us Mass 1.2kg Max Without Cable (@)
(Note) Including time for a request. " 2 (F—7ra%sw) &?
Serial Data Transfer Cycle i ID Cod . ithi
Serial Data Transfer Cy Time depends on the ID Codes. ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
U T v E XA H 2.5Mbit/sec Start-Stop communication. O4HFiF/Ny F 1) (VB) 328 [RZ U Fry L Ejth ER6V |
E) - UIIZXMEEEED, - IDICKY
R&EkL 3, 2.5Mbit/sec.AFHRIEAX
Data Code Base Band NRZ (Bi-direction)
F — & 3 — K | X=Z/\YFNRZ(WHM)
E2PROM Accessible Address 8bitX0~79 Address
E2PROM7 7 + X Al gE &5 B 8bit X0~79% i
=
Il CONNECTION TABLE &=
B 15 % =
: - : p i~
Lead Wire U—F#& | Function # 8k | Remark i £ |
Red b Vce Main Power DC+5Vx5% FEEIR g
Black = GND —
Brown * VB Battery (Noticel) /X 5 UEBJE (1)
Brown/Black %/ & GND —
Blue = SD ) )T LS e
Bluo/Black &/ B 5D Serial Data SYTIVTF—-2{EE
Gray & CASE GND —
Notice 1 : Battery Power is necessary during Power Outage.
F1 Ny FUERIE. BFEE-FTI>I-4%8ET25EICLETT,
A = ~
K/ ZERE 2T 1—R
I a-—-41l =7 S
Encoder Side Receiving Side
ADMA485 1824 Vo LSV ADMA485 4824
ADM485 or compatible 1kQ : : 1kQ ADM485 or compatible
1 /\ 1 N
RS 1 1 L SDAT: > UT7ILTF—%
220Q 1 220Q Serial Data
1 1
1 1
1kQ 1 1 1kQ
— | 1 % SRQ: UV I X b
— — : : — — Request
DE [ BB R ] DE
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Smart Abs’

APPLICATION FEATURES ®Full Absolute Signal Output
A& i B TNT TV 2= MEFH

®17bit/Turn,16bit Turns (At 1,500rpm Max)
17bit/1A]#x | £ [Al#£16bit (1,500rpm Max)

e®Large Wattage Motors

o3 EL —
.é‘:gﬁf Z ®Bi-direction Serial Communication Type(NRZ)(i
B b M5 ) 70T — 215 S (NRZ) /

oFail- .
®Machine Tools ga%g\%;%ﬁ(gperatlon
5 iz Wi He
.ﬁfﬁﬁ Machines ®Even during power outage, Multi-Turn data are y
) backed up by external battery e

HIRIPR BT 8IS 7 ) T BN — 4 %

TS5667N650 w27y T LET,

SA135

Ll
'5 Dimension mm ~}i%& mm
= 59
o
172] 13 30
A 1 111 2—$6.3F" N 20
N !
[ Hexagon socket screw = =
QELJ p REARRERIL | o
| M4 X 20 | 9| g
Tl B ~
glgll- 1IHS IO D
3= < W\ |
1 8 @©|
PR 2|8

I a—-SBfFE

52Min.

=
oc
>
=
=
)
=

ol ]

©

-

Recommended
Shaft Details Dimensions on shaft
BhEF R HARE— S8

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

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

SA 135 — [17/33| bit —|L]||P|[S|-[5]V
I I 1

Smart Size Resolution Model No. Voltage
#135mm .
Encoder Single turn  17bit 5:+sv

Multi turn 16bit | | TS5667N650

Total Count 33bit

Output phase
H oHh M
P : Pure Binary
2

L : Line Driver

© For special cases, please consult us.

O HAHRIE SHBC £,
55 aumygaug,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
5 5 Starting Torque 98x10"3N-m Max
g @ Absolute Signal 17bit/turn and 16bit multiturns Total 33bit i ) S % 7 (1,000gf - cm)
F F77VUa-MES | 17bit(1EEs) 16bit($EER) A533bit Moment of Inertia
[72] . [=N-] -3 . 2
L B 18 m g = 1.21x10-%3kg-m? Typ
Output Phase . e Maximum Rotating Speed 1,500min -1 Max
" 4 e Pure Binary Code 23— F E x B & ® & (1,500rpm)
Radial Pl
Supply Vgltage DC + 5V 5% 5%‘;'%11,? o 0.05mm TIR Max
B iR % E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ADBMOFELEX L ngffﬁr?ciation
Consumption Current 70mA B E h 0.1° Max
H b= (S pid (Typ) Battery Operation Operating Temp. Range 10+ 85°C
100pA /Ny 7 U BifERF B £ B E & @A
£ Storage Temp. Range o
S . - -20~+90°C
@ 53 | Line Driver ADMA485 or compatible / 20mA R # B K
3 gé 4 74N ADM 485 tH24 20mA Protective Construction IP =40
3 %= *® & 1 &
Vibration 49m/s? (5G) (5 - 2,000Hz) for 2hours/axis
Maximum Rotating Speed 1,500 min-! Max = B | 49m/s? (5G) (5 - 200Hz) & Eh2RFR w
®E X B & X E (1,500rpm) Shock 1,960m/s? (200G) 11msec, 3times/direction =
& % | 294m/s? (30G) 11msec, &FF3HE =
35us ~ 63us Mass 1.5kg Max Without Cable (@)
(Note) Including time for a request. " = (F—JraEswn) &?
Serial Data Transfer Cycle i ID Cod . ithi
Serial Data Transfer Cy Time depends on the ID Codes. ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
U7 N g x B H 2.5Mbit/sec Start-Stop communication. O4HFiF/Ny F 1) (VB) 328 [RZ U Fry L Ejth ER6V |
E) - UIIZXMEEEED, - IDICKY
R&EkL 3, 2.5Mbit/sec.AFHRIEAX
Data Code Base Band NRZ (Bi-direction)
F — & 3 — K | X=Z/\YFNRZ(WHM)
E2PROM Accessible Address 8bitX0~79 Address
E2PROM7 7 + R FIRE& B | 8bitX0~79%iH
=
Il CONNECTION TABLE &=
£ % =
: - — =
Lead Wire U —K# | Function ## 8t | Remark i £ -
Red b Vce Main Power DC+5Vx5% FEEIR g
Black = GND —
Brown * VB Battery (Noticel) /X 5 UEBJE (1)
Brown/Black %/ & GND —
Blue = SD ) )T LS e
Bluo/Black &/ B 5D Serial Data SYTIVTF—-2{EE
Gray & CASE GND —
Notice 1 : Battery Power is necessary during Power Outage.
F1 Ny FUEBERIE. FEE-FNTCI O-4 28T 2 58ICLETT,
s = ~
K/ ZERE 2T 1—R
I -4 =7 S
Encoder Side Receiving Side
ADMA485 1824 Vo Losv ADMA485 124
ADM485 or compatible 1kQ : : 1kQ ADM485 or compatible
1 /\ 1 -
| ! ! L SDAT: Y U7IIF—4
220Q 1 220Q Serial Data
| |
I I
1kQ 1 1 1kQ
— | 1 % SRQ: UV I X b
— — : : — — Request
DE B}z 95900 DE
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SERIAL SIGNAL RECEIVERS
U TINES=ERIC

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, Multi-
turn data, & Alarm)

IVaA—Zh6akEhbY) 7ILES (40bit~110bit, 2.5Mbit)
DI8T LIV L | 16bitds X UB2bitCPU/ S Z & % WM ZDSP/Y 2\
DA VB —T x— AR % & 5 7=TS5647, TS5648, TS5667 , TS5668,
TS5669H D > ) 7 IILE5ZEICTY,

AUSS6INTIZEIDAAFE S 1% 8 > Tl D, CPUL D[RIMIA W HE
T, 72, CPURMHEFICZI Y -2 F -2 &atati§7-0
IZID3 (1 MiEF — 4 +LRisF— 4475 —4) E—FD~v=2
TILG AN UBREE i 2 T E T

O
?:IF;EQIFICATIONS *¢For details, please refer to operation manuals, 801100401E50
ok FFlIZAUS561N1ERIREREAE . (801100401E50) % HHEL 2 &1,
Supply Voltage
= & = T 5.0V+10%
Source Current 40mA Max

H & B &

Permissible Voltage
HEANEE

Max : Vbp Min : Vss

Output Current/Terminal

.':Hjjg}iﬁ‘./ﬁ? +24mA Max
;;rmlsgble D*gsma;:n +200mW Max
%perat{l,r;g Tegpera’;;re —10~+85°C
{S%torag%Tem%?raturé —65~+150°C
B OUTLINE
e45 A
Dimension mm ~Fi& mm
| 23.2+04
‘ 20'0i0.|
80 51
I
81 = 50 o1 &
= | sl
= 3| § — A
Index g 3 ,’: W\: 0.8:03
100 L. = 31
UUUUUUUUYUUUUUUUUUU I
1 30
H 0.65 0.30*1
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B SYSTEM CONNECTION

v A T -L\ EH}L
4
) . o 14 +5V
16bit (32bit) CPU (£ — K Z{E) 26 | *5V po F&L- Sy
591 +5V D7 |60
51 | +5V D2 59
+5V 58
ST 45V D8 56
POWER ON RESET 26 {5V D4 55
o +5V Do 54
TEST1 53 |DO-~D15
85 | TEST2 D755
86 D8 USER DATA BUS
87 | TESTs Do 42 (16bitE — K&%)
20 MHz 4 D10
X1 47
- > X2 D1 a6
st 5| SYSRES Di2 45
e = 5 | ABSMD Dia 44
SDAT 43
77 D15 /
10kQ o INRQ 42
y oo B cre H
+5 RQMODE 40
TS5647,TS5648 50m Max 79 | RAco D18 (3¢ DO ~ D31
COLOR [FUNCTION| AWG24 80 Ract D1 a7 USER DATA BUS
R B | K% &E ‘ ‘ o 5| BQSTB D57 |36 (32bitE — KBF)
MG Ve oo (1558, (G9 67 185" D22 |35
T DECODER 71| % D23 [-22—
BLK IS 33
2 | GND + 22 | CpuM D24 1732
o | i s (12— e o
R = 36V : 64 D27
BEIGE T BUS LA0 A2 28
~N—Ya| VB [° z 78 | DMODE D28 27
LIGHT BLU 3 - DS40 24 DO ~ M39
sb o 8 D32
i);ﬁ 3 ‘——<F? | 11 ggg ONT D31 _gg J | USER DATA BUS
S0 o ; 10 M32 (¥ =27V E— FES40Dit)
= s g 3 | SDIS M3 (2]
TS5667N120,N420 R 6| SND M34 [-22
7 M35
COLOR [FUNCTION Z— GND M35 5
T R 31| GND M37 (L
RED
# | Veo 50 | SND mag (1
g | anp 85| GND "\NT B2 #1377
—E @73EDMODE% “L” IC¥3&. | 75 | SND TIMOT (-89~ % f L7 hT5—
Zx GND CPUE— R32bit& ) £, 88 | 2ND RQBUSY [—5— &5+
BRN VB 93 | 2ND RXBUSY °— =5
% 100/ GND  AUB561N1
BV sp ”
— ]
FEVELK| sp

I CONNECTION TABLE
ST S

| - Input O : Output P : Power Supply

FUNCTION FUNCTION FUNCTION
PIN | /O | NAME %NCT'%’Q‘ PIN | /O | NAME ';%NCT'%E' PIN | /O | NAME F%NCT'%’;'
HEBER o HERER © HERER ’ =
1 P Vop +5V+10% 3 | O D22 69 I RW
2 | | SYSRES | System Reset Y ATLUtyh| 36 0o D21 +—— Data Bus (32bit) 70 | STRB
3 P Vss GND 37 | O D20 7 —%/NZ (32bit) 71 I s Control Signal
4 | X1 System Clock 7R 7 38 (e} D19 ! 72 | CPUM #HEHES
5 o) X2 System Clock ZEy % 39 P Voo | +5V£10% 73 | | DMODE
6 P Vss GND 4 | O D18 74 I DS40
7 P Vss GND 41 o D17 75 P Vss GND
8 o SRQ Request Signal YZIZXMES | 42 o D16 76 P Voo +5V+10%
9 | SDAT Serial Signal S T7ILES 43 | O D15 77 I INRQ
10 110 SDTS E— 44 [¢] D14 78 | RQMODE Control Signal
11 O | DRCONT Control Signal 45 | O D13 79 I RQCO HEHES
12 | O |RQBUSY #HEES 46 | O D12 80 I RQCH1
13 | O | RXBUSY 47 | O D11 81 I RQSTB
14 P Voo +BV+10% 48 | O D10 82 P Voo +5V+10%
15 | O M39 | —— 49 | O D9 83 I | ABSMD Control Signal #lf{ES
16 | O M38 50 P Vss o GND 84 I TEST1 J Test Signal
17 | o M37 A FLE—F 51 P Voo L1 4BV+10% 85 I TEST2 2 M
18 | O M36 — ; 52 | O D8 86 - -
19 | o M35 7= %7 (40bit) 53 | O D7 87 | - -
20 | O M34 54 | O D6 — Data Bus (16bit) 88 P Vss GND
21 o M33 55 | O D5 F—%JNZ (16bit) | 89 | O | TIMOT | Time Out Error 24 LT hIF—
2 | 0 M32 56 | O D4 A 90 - -
23 | O D31 57 P Voo Lol 4BV+10% 91 - - _—
24 | O D32 58 | I/O D3 92 - -
25 P Vss GND 59 | I/O D2 93 P Vss GND
26 P Vop | +5V+£10% 60 | 110 D1 94 - -
27 o D29 I 61 110 DO 95 - - —_—
28 o D28 Data Bus (32bit) 62 o INT EAEE 96 - - _—
29 | O D27 | F—&INZ (32bit) 63 P Vss GND 97 - - _—
30 o D26 | 64 1 A2 Address Bus 98 - - _
31 P Vss ! GND 65 | A1 7 KL XN 99 - -
32 | O D25 | 66 | A0 100 | P Vss GND
33 | O D24 67 | cs Chip Select v 7L 7 b
34 | O D23 68 P Vss GND
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Il READING FORMAT
J—RKT7+—7v b (TS5648ND %)

Reading Format (Encoder data map) in 16bit CPU/DSP Mode
16bit CPU(DSP) €— F7¥— 4 L (T>a—47—%< v 7)ID0,3,DiHE

Address DATA
IDNo.| "
7 FL'Z| po D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15
A2|A1|AD -
Transmission *{51D 0O 0 0 0 0 0 0 O
0|0]|0
LSB Single Turn Data &> 4 4—>5F—4
0(0|1 Control Data 3> bA—IF—% bit
20 19 18 17 16 15 14 13
Single Turn Data &>V a—1F—4& MSB
DO jo|1]0 bit
12 11 10 9 8 7 6 5 4 3 2 1 00 0O
0|11 Status Field X&—7ZX74—JLF CRC
110]0 0O 0 0 0 0 0 O O 0O 0 0 0 0 0o O O
1101 0O 0 0 0 0 0 O O 0O 0 0 0 0 0 O O
110/ 0 0 0 0 0 O O O Communication Error Data
0|0]|0 Transmission ID *1E 1D 0 0 0 0 0 0 0 O
LSB Single Turn Data 3, 4, 4—>5—4
0|0|1| ControlData 2> kO—ILF—% bit
20 19 18 17 16 15 14 13
Single Turn Data > 44— F—4 MSB
0|1]|0 bit
12 11 10 9 8 7 6 5 4 3 2 1 0 0 0 O
D3 Encoder ID (10) 1> a—4ID(10) | LSBMultitum Data <) ¥4—>F—4
011 bit
0 0 0 0 1 0 0 0 | 4515 14 13 12 11 10 9
Multiturn Data <)L ¥4 —>5F—4 MSB
1/0|0 bit 0O 0 0 0 0 0 O O
8 7 6 5 4 3 2 1
1101 Alarm Data 75— 5n5—4 Status Field 25—%&274—JL K
11110 CRC Communication Error Data

B SCHEMATIC IN 1/0 SIGNALLING (at 2.5 Mbps)

B DATA FORMAT
T—374—=<v b

Request Output

UJIXMEA

Control Field

CF .
a>hA=ILT 4 —ILR

Data Input (Reception)

Ah (g @ —— T
i | cF | sF [pFo|oF1| | DFn|cRe]
CF :Control Field 3> hA—ILT 4 —=JL K
SF : Status Field XT7—2X71—JLK
DFO ~ n: Data Field ~7—%74—JLK
DF iEn=7

I FIELD FORMAT
BI4—=IVRKTH+—7v b

(1) Control Field
(Hya>ra—=b74—=ILK

_| 0 | 0 | 1 | 0 |ccO|cc1|ch|ccS|cc4| 1 I

Delimiter
T34

Start bit Sync Code
A4—hNEy b =t
(2 ) Status Field

(2)AF—=8ZA T4 =LK

"] o [opo[pot[op2]pps]eao [ eat [ cao [cat | 1

ID Code
IDI-F

Start bit Infomation Code Encoder Alarm Communication Delimiter
2%—hEy b A2T3A-Y3>a-F  Ir3-4  Alam TUvs
771 BETT—L4

(3) Data Field
(3)F—%74—JLK (DFO~DFnZHi5)

_|0|d0|d1|d2|d3|d4|d5|d6|d7|1I

Start bit Data (LSB First) Delimiter
Z2—hNEy b F=4(LSB77—Z ) PURPE
(4) CRC Field

(4)CRCZ71—JVK
_| 0 |rcO|rc1|r02|rc3|rc4|r05|r06|rc7| 1 I

Data (CRC Code, LSB First)
7-4(CRCI-FK.LSB77—Zh)

Start bit
28— hEy b

Delimiter
PURLE

I/OEE2AFDRN (2.5MbpskF)

Cs
- u I I
WR
" I e
DATA
NEW NEW
I L) \oaTA/ @_
- 1us Max 4‘ 4us
RQ
Request to Encoder m_ﬂ_l
(I>a=4ADJIIZN) _,——|
DRCONT 6.4+0.2us Transmission Side Waiting
SD T EERAIWAIT
Data From Encoder §
(I>a-4n507-4%) |_|
16us ~ 44us Max 10us Max
Internal Data Serial Data Reception CRC Operation 1Us Max
Latching S)TINT — 225 CRC#EH¥
WHE;;; OLD DATA >< NEW DATA
38.4us ~ 66.4us Max
Released after the 1st READ
NF (1E B OREAD CZER)

59 Zamygeus,






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

D RQ WRITE (when transmitting request) (@RX READ (when data reception is finished)
RQEAA (U7 I X MxHR) RXFEA#A (F—2=REHRT)
A0 ~2 DATA. NT
250ns Min I—
250ns Min
CcS — cs I

=y | 4.5ns Min
WR —I RD |—,—

100ns Min FOns Min

| A0 ~ A2 ‘ 1 2
Received Data I
DO ~ D15 RQ DATA . . =
ALl B2 7 — 2R bed, efgh, ijkl
Internal Request Register =& QW”B:>< a T . S19N, 6,
WEBY 7T b X_RQ DATA 50 - D15 —ea ot
LI R4 . - Nl
‘M‘ 50ns Min__| | | | 10ns ~ 50ns
I I
Access Time 77t2X%4 Lx 50ns Min
DRCONT

. TABLE OF TERMINALS/FUNCTIONS s For details, please refer to operation manuals, 801100401E50 for TS5640

Ly £ BEE
P & *%HE'—% SEMIFAUS561NTERIREHEAE . TS5640/ (801100401E50) % BHEC &L,

TERMINAL FUNCTION TERMINAL " FUNCTION
1/o/T" - PIN No. CODE 1/0/T' = PIN No.
CODE%¥% # & @ @ 0 e OB B B °
SRQ o Outputs Reﬂ_uest data.Open when not usued. 8 Reception 21, 20, 17, 16bit encoder's signal are in H
YUY IZXMF—4HAH, REAEEF—T>, ABSMD | mode. 14, 13bit encoder's signal are in L mode. 83
Outputs communication direction of Serial data/ “0)_"75?73‘”)\?3—(;3:65%’;‘ 21bit, 20bit, 17bit.
Request. Usually in reception mode ; turns to be in 16bitT > 3 —Z DRAE. LORFI14bit, 13bit,
Lranﬁmissi(;n m(:jde when ID code is transmitted. 1 | Clock input 20MHz +/-0.05% 4
when not used. . 28 %7 AF120MHz +0.05%
SDTS  |IW/OIT| o ) 7 — 5 E U 7 T X FF— 2 ORBME HHT 10 — ji —
BT, EREEIRERETICA-FFEHENDEE X2 o) ock output. Inverse phase of A1. 5
—FEBShBEET—FICA3, IDI— FEEM LK 78y 7 HHX1 L
bhBERET—RNICELSHE D, REAKFIIHERE, SDAT | Inputs serial data. 9
To control ineractive line driver. Usually L, H is trans- SNTNT—EAN
mitting. Open when not used. Setting Request cycle in Manual Mode.
DRCONT | O | mms 4> K54 AOMEMIES . EREL, %Ed| 1 INRQ V'l rza7uE— KB, U2 IR NEBOASRE i
BHEHNT 5, REAKEA—T 2, - I
Interrupt signal. L when data reception is finished.
Outputs bus signals in Manual Mode ; otherwise fun- | See con- Fell\:asedlvl\\’/lheg ogpt“‘ (:at1a or RDLareIaccessed.
ctions as 16 bit 1/0 bus.Request data are written here. | nection — n Manual Mode, Outputs 1 usec L pulse. _
DO~D15 | VO | S 255 T Wngtiihys 2. WAIZ16bIAHINRo| table INT O | BABHAES. COEBFLCEBEF—SBERT. 62
UIIZRF -SRI CTHEALD, BEREE HAT -4, RDET 725 LMEIREND, DSPE
—KTIE, IS+CSICK R, Y= a7IE—-RNTU.
Upward block of data bus. Tri-state in 32 bit mode ; See con- 1psecDL/NIV A EHT,
N.C in 16 bit mode. For output only in Manual Mode. h Selecting L for CPU Mode H for DSP Mod
DI6~D31 | O/ | ¥—5/SA E4ifll, 32bitE— KORE, p51 25— | [0 CPUM | 1bu | DSPE K ACPUMERIRAS. 72
HE— KT BB, YZATLEFK | s P : S H: S
—;;’;E?J";m FCRRERLSD. BERSE LICPUE—K, H:DSPE—FK
- Signal to control ASIC. L to stop ASIC operation, H to
M32~M39 o Upward block of data bus For output only in Manual Mode. ‘Sa%elew””ec“"” stgp 1/0 operation of ASIC Trar'ln)smissior"n)/Reception
ToSNREER, TZaTNE-FTE, HHER. | sexsr . block works regardless of this CS Used to input
Inputs data mode control ; L in 32 bit mode. H in 16 Ccs Ipu address code. 67
e e ASICOFIEHES . LTASICEIE, HTASICIZVOHEE
DMODE IPD | = _gx_poy FE—JLAF. 32bitE— KIZL, 73 FIET 5, ERET OV U IZCSOEEICRIfFRE < BifE
16bitE — K IZHE AR, 5. TRLAI— FAABICHER,
TEST1 oy | Test terminal for simulation, Usually fixed at L. 8487 Only on 16 bit mode (at DMODE), Request is made in
TEST2 PU v 3aL—2 3 A7 2 M, BRELKERT 5. RQ | | Manual Mode with L. - 78
MODE DMODE#16bitE— KDEEDH. CDIHmFELICT S &
Outputs busy signal of Request. Monitor signal to DJIAMPYZaTIVE—-RELR D,
m o know ASIC is transmitting Request. 12
)9 T2 MBUSYES . ASICHR(EFTH 2 Z L &R Inputting L in a Manual-Mode Request enables to
TEZSAES. transmit a specific Request code after recognized at
trailing edge of next clock.
Outputs busy signal of reception. Monitor signal to RQ STB ! YZaTIVE—RUJIXMOB, LOREEMZS & 81
RXBUSY o know ASIC is receiving data. L= 13 ROCLKDILFY TBAZh, BANDY VI X b~
Z{EBUSYES. ASICHRIERTHB_LERTES KAEEENS,
S2RES.
- - RQCO | Determining Request codes in Manual Mode. 79
DS40 Ipu Selectg,g}f;létpur;;tjsgxgnuil\god}ek 74 RQC1 YZaTIVE-FBEOUIIZA-FERET S, 80
¥Za7 — N T2 ERER,
Used to synchronize with DSP in conjunction with CS
Time-out error. Outputs H when serial data is not 5 | in DSP Mode. L in CPU Mode. -
TIMOT o received for a Request code. e R 89 pu DSPE— KB, CSIES L HA L CDSPORIKAAE L
SARTIETTT, U;}fgﬂgfqum‘ Sy7 TR, CPUE— NEHIELICT B,
TF—APE->TIHEW o
| t " tsi | Inputs READ/WRITE signals in DSP Mode.Inputs
SYSRES | Ipu j”;‘(’ ; ZV,SJ e_b"fy’isi;'gna' 2 READ signals in CPU Mode.Usually fixed at H for
° —_ READ mode.
R/W Ipu . YoTe =T . 69
Shows address is efficient in DSP Mode. Used for in- DS:PJE -k G)B# RE_/'\D/‘NFflTEE’F eL —C%m:&ﬁ
termal data latch. Used as WRITE signal in CPU Mode. liizﬂj LE—RNOHIZLTH< . CPUE— FTIZREAD
STRB | lpu | DSPE—KOB, 7KL XBHTHSZ EERT. T— 70 B85 & LTHfE.
2NAET v FICEA, CPUE— NTWRITEEE &L T }
A0 Inputs address.Used for internal control by connect- 66
° ing LSB-side address from CPU.
Al I na: o : . 65
. . e . . 7 KL XA T, CPUD S DLSBRIT KL X % #i
I © Input O : Output T : Tristate Ipu : Input & pull-up IPD : Input & Pull-down A2 LTAZSaS hO— Lo, ° 64
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NOTICE IN TRANSMITTING

DX EDEE

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 O-40HEN
@ &) l
Power Electric @
Supply device ©
g R S BETRE Encoder
= o I a—-4

Fig.1 Favorable Sample
-1 Bufl

2. GROUND LINE SHOULD BE
AS THICK AS POSSIBLE.

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

The value of VL should not exceed Vt of threshold level
for a receiver. Re should be as small as possible since
the encoder will be vulnerable to external noise when VL
is closer to Vi.

In case of long-distance transmission, another ground
line besides the ground line paired with the plus line may
be necessary.

61 e,

1. B8R4 > DERA

BROPIA v ErI VY FI4 VEBTRTIZLTC, [6—
DY =L FTr—TLTEETEEIIILTLZIN, 77
VRIAVERSTRDIZDITA VERD T —T TR
RL7Z=DTAEBEFEICELIIEVE—F 24 XL 55
DOTHEELETNUIED FHA,

1o 0D5E ﬁ#%l/: geryva—xktIZ@fET 3
BFEEICERAMET 2046, B> 5 Zh 2o
%ﬁ74/&mw1%ﬁ%ﬁ%?éﬁﬁﬂﬁhifo%ﬁ
POEBTEBEARHLTCL Y I — X ICBEAMGET 2 &
FETREENOOVIZADA Y E—=F YV 22k >T, = a—
LADOOVEBIFROOVENZENENEC 5720, SREIEDH
KexbEd,

(X—1. M—2%H)

Encoder Output

I a-40HA
Electric
P &) device &) &)
Power
Supply © © © Encoder
5 IS L=
£ R EF | £iE Toa-4
0V Bus

Fig2. No Recommendable Sample
_2 :L,\(l\wj

2T VR4 IETEDETRCTBIL

77V 74 vz ya—-20EEERILIE M ESD
FBiloNiminb, 5V FI4 VOHEFEIIZRe 5 &
IS5 OLL N L

VuE V= (Io+Ii) - Re (V]
Likb,
ZOVLBL Y —=ISDAL vy ¥ 2 F =)L FLNIVtEEZ T
1375 56 780,
F72, VIOVHIER IEEMHB /4 DI L THL 5250
T, ReldTEA72/hEL LAaFULE S R,
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3. SHORT BETWEEN CASE GROUND
AND CIRCUIT GROUND

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

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

4. IN CASE OF HAVING NOISE ON
POWER LINE

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

Stable potential should be maintained by grounding the
shield.

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

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

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

6. POTENTIAL STABILIZATION FOR
AN ENCODER CASE

An encoder case must be maintained in stable potential.

3. CASE GROUND & CIRCUIT GROUND
DFEH&

J A ZBEEE L | Case Ground & OS50V LD 7 4 X
NFS>TWBES BHAR, TV I —-FOBFREPEAZD
JAZX B> CGREIET 22 d0FEd., ZOkIkk
% |XCase Ground & Circuit Ground % J8i& 4% & kv, 7272
L. Bk &< . Case Ground & Circuit Ground % %54%
T3 LR OEZENBN B HAER. L DIE 2O TR
T WBEIE, Case Ground & Circuit Ground®DIZ 7 4 X
T A LA OO LBy Fa vy F v a AT
& &0,

4. BESA N/ A XD RDIBE
IVIA—-FZDBJ/TA4 VIZiE, /A4 XTHBFELHNK DI
BV =L N SRR T, ERAME L A0k
DEXA,

72, VL RIIKMICT — A L CREGBMICIR 50T
a6 B,

IV A= ZOFET, B 2A Y — L F2 5% L an
OB 5 Z & BETT,

5. L2 -4 OHAMESREICZ/INA VKR
PN 3GE

Ty a—-ZOWNEFEIZR—3D &5 & 254 2 KR

THHE. VA A PRT V=L FETERTIUS 254 &

WX 0 5, Soike

/ ZINA Y

VLA

Fig.3 spike waves
R—3 /N1 7REF

6. L>aA—45ND4r—AERDETFEL
TV A HO Y — AR AN RO RS D £ 5,
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TRANSMITTING DISTANCE

rgesizk

IN CASE OF TTL

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

IN CASE OF OPEN COLLECTOR

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

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

Shield Cable
=LKy —TIL

:
\
I

v

Encoder
I a—4%

Output
BB

Fig.d  E—4

IN CASE OF LINE DRIVER

261531 261.532
s
)
Encoder || fretmpmmtansT |
I

%Transfer distance 1km Max
Twisted Pair Shield Cable.

YAXMRT =L Rr—T I

Figs -5

IN CASE OF COMPLIMENTARY

Twisted Pair Shield Cable.
VAR MT =V Ry—TI

1| A:2SC3733 Power Supply
B:2SA1460 NTEE
AL GND <
™ Output signal |
— utpu 5|g_na Ine 4
gp‘% | fES|
/\ —O L
GND .
1 Encoder ‘ ‘ Il:fléofaé"lg

TTLDSE

(A PTREFEEE T 2mP I B H R & e . I BICIETTLIC
TI77y 77 108D £,

F—7>aAL 752054
F50m (12V 77w 7°) 2 L 7 X BF20mAHM Ak vl HERE
HoOHREED 4,

ZA5 s I RIEHR A O A
TOREN, B LD/ 4 TRrEIC

K—4D &5 %K b HT 5
R TY,

A4 RN ZA4NDGEE

(ZATREREEE IS IkmE Shh 320, EEABERICENT
BEEmM TRAERE 2D £9,

ZEMKIZ, I—5DKI1254 YLy —=NTRELET,
G e e, 2B TRETHO T, it 4 IR
RIFTY,

AT AL BILDIEES
(EETTREREEE L T 4 Y F I AL DEL ) 232, EBE
EELTAHILENTEBDOT, MEMFE E TRH%RE &

DEg,
F—7vav s s L0 EdnsE ATl 2 4 A ER
E38

ZEDKIZA — T v av s 2R N T T TOZERE
T,

HOW TO USE ENCODER CONTROL SIGNALS

I d—FHIEEEDENS

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. AT

63 Zamygeus,

4.7kQ

REVERSEA 71

IO s~ 5 HY, L7 2AR
T2 LIk, TV a— 2O
ECCWHACWALI D2 % Z & AHEL
A0 ET, B EY DA S 0EH
HEVIHZ, 232 28I TLTRQ E A L
TH5V (W) ki 54, OVAE
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GATE INPUT

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

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

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

T—BMAR
ZOMTFIIE» S L #ANITEHZ
LItk TVaA-FO/ET -5 bR
BLEd., (kic “H B“A1ehsZ
TTF—49vF),
F—MANI#%, F—45 9 FETHIO
SREL LD FTDOT, Z ORI BH%
T = A EHRDIAARL 7230,

CONVERSION TIME

2R

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

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

Fi2dE £ 7213BCDI— P oy a—&lZkB\WTid, &
FESF2HOT— FRZT, KLYy FREITOLEHRZ Y —
FIZB10ns~ A E10nsDENE U £ 9,
IOk, W, BUEF — 2 LI LTS 354121
AL TOFAARIF L 72 &0,

NOTICE IN HANDLING

IR EDEE

(DAvoid forcible impact to the shaft.
(The disk may be broken)
(@Apply the power supply as directed.
(Normal operation may be interrupted)
(3Operate within a stipulated temperature range.
(Normal operation for IC,etc. may be interrupted)
@Give careful consideration to resistance and capaci-
tance of transmission line to the full.
(Normal signal transmission may be interrupted.)
(BEliminate line noise from power supply at an external
place.
®In case of a higher noise level in operation area, please
contact us.
@Make alignment with shaft correctly.
(There may be cases where essential performance can
not be guaranteed)
(®Don't detach the cover unless you have a specific rea-
son.
(Normal signal may be interrupted by generating dust
on disk.)
(®Avoid providing an exceeding load with the shaft.

OB EIE A 5.2 00T 2 &0,
(FA 2V &WHTBZ B £T.)
QEWEEAFAEL BN 52T FE0,
GEH =8 & 457 £ 97.)
QUREHM A YD 5N TOE T,

(ICZH D W S ARB # i £ 3.)
OEEMOEI, BRI EENE T,
(EH LGB ERET £ T.)

QOFFIA VD ) A4 DIZIHETHEL Z X0,

ORI 7 4 XD LI ENEAIRERHEE S 72 X0,

DD 7 5 7)) v ZIFIEMER LI L E2 L TL Z &0,
(BRDVREA IR TE RN ERH D £7,)

@R HERE DI VRD HN— &S X T F XN,
(ZTABENT 4 271 L IEEBES 1215 %
3.)

OFF R EL EOREZFIIIA 20T L 22 &0,
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MOUNTING WAY

B 7%

COUPLING AND MOUNTING

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

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

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

1 Y
‘ o
b4
i - , n
1 u]
B)
T 1H J
.]iﬁ \ Attaching plate
2SRPIIN

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

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

Ample care should be taken so as not to shock a shaft
when attaching a coupling to the shaft.

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

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

65 e,

hy TV TExITaT
IVa—RE—RIK—6D &SIz, BTy a—%
DYNEZCHEELET,

ZOES BT HizknCid, HTEEEA LRET
IVA—ADr —Z%&MEIL T, MHFRE O EBE R %
BFZZenTE, @ENET LAESHPNER L T
AC, TVA—REMETEIENTEET., 72, KM—
TOXSIZT Yy a—ZORTHRO L #FH L TR 55
Eed T,
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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
Doy hhyTULT

Driving motor

BEHE—2

752
Fig.8 Rigid Coupling
K-8 Uy hhyTU2T (B

Mounting plate

fzw;:/mﬁw

Hollow Encoder Shaft
I O—4Y w7 bk

Motor
E=4
A
Motor Shaft
E— 2
Encoder ltself Bearing
ToA-FKE  pyry

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

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

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

ALLOWABLE LOAD TO SHAFT

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

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

K—8D kS, HiEplicoy 3 —2Diia ) Py MIH
v TN YT LENTL E&WN, TV 3 —FOHNIE K & R
EAMDY ., WZPHETZe2bD 9,

W@ C Ty a— 2% h o ) v X E B A, K—
INEINIZTY I =Dy — 2% T LF Y TILEHRIZHEE
LEd,

Encoder
I a—-4

In Case of Hollow

Shaft Encoder

R IT L O—-ZDIGE
e

Flexible Plate
TLE Y TIEIR

Driving Shaft
B &

Fig.9 Encoder case mounted on a flexible plate
H—9I>a—-4N7r—R&7 %Y TIVERICEE

thzgififf 2 4 7OHAIIR—100 & 512, T a— X DKk
AU CIE U E . [ 2B U TR EUSHor B 28R e
TlEE T % BA7E Tl & B2 L. SR ZEE LT 7 &
W, BUHRAZEE L 2 RETHE I h CnwEd &, V0
— AT Y EK AN E 2T B0 TR B
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LIV a—- ORISR, By T VI REUHROBE
H, X7V Y IORFFHGELD FTOT, THEL EF X,
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DEFINITIONS

RAEDESR

Definitions of principal terminology used in this catalog are

as follows :

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

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

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

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

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

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

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

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

(9 Line driver output : Output circuit in compliance with EIA
(Electric Industries Association) RS-422A.
(Some products are excepted from the standard.)

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

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

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

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

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

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

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

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

67 agaus,

ZOH AT THNTWS FAMEIROELDTT,

OO—4UI>a—4% HolrgfiRs 7Y 2IE5I
2543 B Mg

QA7) X BIVE WOBHRZERNRIZIBE T, 7L
&M 51,

@ FZR AW B & il [EE & 7 T A
5, ANy 5 Z L ic ks kBEELERIIL, 5%
5.

@R BB N EE S h AR T RS
fhAMEd 2 2 s kA ME AR L, B5 %85
e

® 2D 1AM ONAEZE % 1572872, A& B &I
BEhs ool a7,

©@e6MHA A, BHEFRESOZHIZ, 237 -3
BF50U, V, WHEH - =5,

@ BEAHEA 1nlEzrhofEoRMEE 25 (ZHE B IF
iXh3)

@F—TFraLyalih HHhEDO 7Y 240Dx3
v A EIAEVEL, ALY R ERKEE LA S,

NPN .
O 1> R4\ HA BIERERS [EIA (Electric Indus-

tories Association) RS-422A] (ZHERLL 7= amlfs, (—
RSB L DR H D £9,)

o +
out

out
o —

O RAEERE MODKIZE L, BKIZEFE S5k
[RIEL e Ol RN

O FARICERFEE oL L, ERAISEEORE
ENT R (AT CHIRE NS Z &2 b
%)

@ZJ7IVEE L, EEFIANCIND 2 .

@ RAZAMFE U, Bl 5 frE,

WYv7 Mg Hirw—x)Tya—aKEISER L
HEaF->728 0,

O PZER WIS BHNTE O BB ol % B
DIRITFHAL TRAT SR AR > 728 D,

MUVWEES T—420D7 7Y L 2{LD720D120° k==
55 (XA,

u
\

240°
w

ONyFUNy YTy T« FTIYa—b-IT>a-4%
IV A-ZNERIZHT VAICEFRT, YLFE -V T T






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

®1 ERYOBRAICKHT 2 REBEDOEE

V) a—MbLEzzva—4,

®UT7IEE 1O TIHRIZZ< DT - 255 %,
BERE2E % (Y CIER T 5 R
REBEORBELFVS
1.REBEDEE
TR E OMIZ, RN K BZEEHOR AT 54
HO(B1ERE) . RS KB KDBAICKT 2485# (F2ad
7) OMAEIZLD,

First Coding Protection Degree

£ 18 5 R E DO REE
3 (Semi totally-enclosed type) Ends of solids 2.5mm or over in diameter do not enter inside.
3 (#E£BR) BE#2.5mm% iz 5ERYDERSREICERAL KLV,
4 (Totally-enclosed type) Ends of solids 1.0mm or over in diameter do not enter inside.
4 (£FR) ER1.0mm% Bz 5ERMDOERHRSREICEAL KL,
5 (Dustproof type) Dust that impairs the designed operation or safety of the rotary encoder do not enter inside.
5 (BrEETZ) A—42YI aA—-4OREDEMERVRLMEHET 2EDMEFATICRAL KL,
6 (Dusttight type) Dust particles do not enter inside.
6 (MEER,) MEFSRAL KV,

Table 2 Types of Protective Stucture against Entry of Water

®2 KDRAICHT 2REWEDEE

Second Coding Protection Degree
£ 28 % ®REOREE
0 (Open type) Not protected against entry of water.
0 (FRE) KDBAZHL T, FICRES O TORL,
2 (Drip-proof 2 type) Subject to no harmful effects by waterdrops falling at angles 15° or less from vertical.
2 (Briefy) REH 515 LNOKEH SETT BRI L > THREHBERI B,
3 (Rain-proof type) Subject to no harmful effects by waterdrops falling at angles 60° or less from vertical.
3 (B $EH 560" IADHEH SHTT BRI L > THELBEERT KL
4 (Spray-proof type) Subject to no harmful effects by water spray from any direction.
4 (Bh% D) EQEIBAALSDKDOREDICL>THHEELFEEZ (T AL,
5 (Jet-proof type) Subject to no harmful effects by water jets from any direction.
5 (BAMETRRZ) EDESBFALPSDKOEEERICE>THHEELHEERT LV,
6 (Water-proof type) Impervious to water in strong jets from any direction. (Note 1)
6 (M) EQE> BHED S DROKDEBERIC L > THRHBALEV, (F1)
7 (Immersion-proof type) No water entering when immersed under water at specified pressure for specified time.
7 (BA&EH2) RMEDES - BETKPISHL THRPRAL &L,

Note (1) "Water-proof" means a structure that does not allow the entry of
water against strong water jets from any directions, but it does
not mean a structure that allows use under water.

2. Designations of Protective Structure

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

In case either the first code or the second code is not
specified, it must be represented by X.

I Characteristic letters
Example 1 [P 40 IP 40

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

1st characteristic numeral

E (1) MAFER. EOLSEHALSDRVKDEREHETTICEL > THKYR
ALBWEBETH 35, KPERICHA 2BETIE &L,

2. REBEOFVH
0= ) Ty a—ZORFEMEDIFOTT . RIENIE DT
MThd et XFics (IP) , HBlics RUE2iL T
DL T3,

F72, WAL, Hw2lSnThr—HERE L nEaE,
ZOitEEXET 5,

F1 1P 40 40

2 IP65 \—ﬁz
%13 IP4x 1

Bl 4 1P X5

dn o

C
C

(R RZ)
(&)
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OPTIONS #7>a>

Allowable displacement for attaching. BTEFRZE AL

o < “ i : Ry s Y cR— N
COUPL'NG By FYLH Parallel displacement : 0.1mm. TATZEME0.1mm
Angle displacement : 0.5deg. AEZAE0.5deg

Dimension mm fi& mm

Bellows Coupling /

NA—=ZXHyFV2T
30Max
Model A B 3 3
MU939N2 | 46.345+00'5 4670015
3
© ©o| s
MU939N3 | 46.3450915 | 410+20 S| < — o o =
=g
Twisted torque 9.8X10-'N-m/deg
BUNRILY  (10kgf-cm) 4-M3x5
ARANRMFEDRL
Dimension mm ~fi% mm
Model A B - -
5+8.03 3 3|
MU1568N1 $12:398% $23 — 2—M4 X0.7
2—M4 X0.7 T NARfEDHRL
o AARfHEDRL
MU1568N2 | 48 1982 $18 - X Z\I/
t”. /// R ££ <|/m ?3
SNy R .
MU1568N3 | 416+3% 427 - = 7/
Twisted torque 3.3N°m —
BUNKILY  (34kgf-cm) 27.5
Diafram Coupling : : :
B4R T S LNy TY oY / 40 Dimension mm ~FiE mm

10 22+ 10

Model A B
8, 8
MU714 ¢10+8.02 ¢10+8.02 ‘
MU714N4 $10+5% #6502 2 & <7 = +— o i &
| S|y v ©
Twisted torque 1.75 N'm/deg B '
BUNhRILY  (16kgf-cm)

PR 4-M4x10,4-M3x10
- REARIEDHR L
RARMIEDR L fetine
(KRS M)

Dimension mm ~Fi% mm

Model A B
19iﬂ.5
MU1396N1 |  46+3° $6+30 ABRMEDHL L
; 3 4-M3x5 1 |
MU1396N2 |  46+3 4830 nmlinE
1 ©
| | B (3}
<{ <|: _[j[ ] m‘ =
MU1396N3 |  ¢6+3 5430 0T
Twisted torque 3.92X107' N-m/deg —| M” | | "
BN ML (4kgf-cm) ‘0‘257 ‘02-5
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Dimension mm ~Fi%& mm

Model A $B
MU1 527N_ ¢ 6+g.012 ¢ 64—3.012
3I
|
MU1527N1 ¢6+8.012 ¢8+g.015 %
o
o
MU1527N2 463012 $10+505
8 |6
20
Dimension mm % mm
Plastic Coupling
BlEZ ATy TULYT /
Model |¢dl|¢d2|¢D| L | A | B |HLZY L
MU1451N1 {10 [10 |22 | 25.6 | 3.6 | 7.1 | M4X6 A A
MU145IN2 | 8 | 8 |19 |23.6 | 3.5 |6.8 | M4X6 T T
MU1451N3 | 6 | 6 15| 21.6 | 2.8|5.2 | M3x4 - L,\” ! —
o o a
MU1451N4 | 5 | 5 |14 |20.8 | 2.7 | 5.2 | M3X4 > [V Y ha B
MU145IN5 | 5 | 6 [14|20.8 | 2.7 | 5.2 | M3X4 I
MU1451N6 | 4 | 4 (13| 21 |2.7 |5.2 | M3X4 5 5
MU145IN7 | 4 | 5 (13| 21 |2.7 |5.2 | M3X4
MOUNTING PLATE Eif§75>% (For OIS38Series)
P/N 603202777N40 P/N 603202778N40
3-¢3.5. $28MAEA L%
42020 S EE< V) $6.5. 8 &35
10
A ] 2
! ~
[sp]
<
(=]
$46
420_0
1*;‘” 1]0.01[A]
N . 2 R
Y% ~ =
[sp]
3 A ¢2O+8.021
[Jo.01[A <
BfM (7500 H) D

P/N 603202845N40

()

ol

12
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Binary Bit  Counts (degree)
EH AV K (F‘)
Ev b
7 128 2.8125
8 256 1.40625
9 512 0.703125
10 1,024 0.3515625
11 2,048 0.17578125
12 4,096 0.087890625
13 8,192 0.043945313
14 16,384 0.021972656
15 32,768 0.010986328
16 65,536 0.005493164
17 131,072 0.002746582
18 262,144 0.001373291
19 524,288 0.000686646
20 1,048,576 0.000343323
21 2,097,152 0.000171661
22 4,194,304 0.000085831
23 8,388,608 0.000042915
24 16,777,216  0.000021458
25 33,554,432 0.000010729
26 67,108,864 0.000005364
27 134,217,728 0.000002682
28 268,435,456 0.000001341
29 536,870,912 0.000000671
30 1,073,741,824 0.000000335
ANGLE CONVERSION TABLE

CONVERSION TABLE

" B =

AERER

ra

dian

(min)

(@)

(sec)
“(

)

168.75 10125.00

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

50
25
12
6
3
1

62.50
31.25
65.63
32.81
16.41
58.20
79.10
39.55
19.78
9.89
4.94
2.47
1.24
0.62
0.31
0.15
0.08
0.04
0.019
0.010
0.005
0.002
0.001

157 2 =57.295780° =3,437.7468  =206,264.806"

radlan

m rad.

1°=.01745335 7 /=17.4533$ o7
d

m rad

1’ =.0002908885 7‘/ .2908883I )57 ‘/
1”=.000004848145 *“/ 7 >=.004848143 1) 5 7
BEBS BA—-F0AEDHR)
a g (8A) Y (EBEER1.TmE RARAQICEY T ) IEk
10,000 (2.8/%) 35m
1,000 (0.28%) 350m
100% (0.028f) 3.5km
107 35km (HEZE«— N\EF) (BRH— 1)
2% 180km (RIFE+—fRH)
1% 350km (FRFE—HER)
0.6% 550km (RFE+«—/\F)
0.5% 650km (BREH<«—I\F)
0.1%® 3,500km (ig«—dtiEE HA)
0.01% 35,000km (FFILBTE £ TOIES)
a A
1.7m
x BB
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B E DT o ovvvvrrerrrmnrernmsenn 61 * 62
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N I ] E%EE%E ................................................... 63

orecision angle index device)
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®CONVERSION TIME
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HISTORY OF ENCODER DEV

ZEIIfsEDOI

19704 1975% 19805 1985

(S45%) (S50%F) (S55%F) (S60%F)
19715 (S46%F) 19774 (S52%F) 19834 (S58%F) 19874 (S62%F)
EEMARA-DEHEE || BEADIUXA A || XARTIFE2—2 AR > 7 UX 21
Noncontact (LED) MechanicaI_MuIti-Turn Reinforced _Incremental
15205 Series Standar Inoremental(LED) || G R0 JRes X8R 2501 500C/T

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

(for steel)

Technological Development

19725 (sa74)
77 K1 a-4

Brush Type Encoder
TS449 Series

IINREAERET TV U — 19885 (S63%)
I (LED) E—4HEAC 7Y
Small Reinforced Abso- A 2)b
19735 (s48%) lute(LED) Incremental for Motor Con-
B MREE 7T~ | TS1660 Series tro
8bit~12bit TS5146 5,000C/T

High Resolution Absolute
TS1302-1193B
19bit

19795 (S54%)

19895 (H14%)
ENEEEA U X

I
High Resolution Incremen-
tal
Ay 4T GELRIN=Y1L S N N 5 TS5410 Series
<IVFA—=2 T T a—p I O—-4 90k~480k C/T.
o &3_6659 Multi-Turn - Absolute Encoder
FB S 400 B 307
@ 169
;(\ g 300 R 123 07 g
% = 200 137 Bi e g,
3 B109 3403 5.
IR O
=8 & 100 =83
o S |{°}_1—Jb||m| I
Ha g e, || b,
g 5 19895 (H1%)
5 10 HRAIL>a—4
o ABDRIFE— Magnetic Encoder
‘g 9 Mechanical TS5270 Series
2 A5 grzoxier] uETUM 1,024 C/T
BE 1.1kg tioit

(BY) &% =

Price (¥10,000)

I 541 © ¢ 7T0XL66
HE 8 14009

FEY=INFI=0
Memory Multi-Turn
11bit

S5 © ¢ 35XL38
BE 1109

XY= INFI->
17bit Memory Mutti-Tum
= |

— .
T2
Abs - Inc

17bit) (517 © 4 35X L18

BE 1309

19804 19854 19904 1995

20004 20054 2010&

3 Zamyaug





ELOPMENT AT TAMAGAWA SEIKI

d—59HFEDHDH

19904 19955 20005 20055

(H2%) (H7%) (H12%) (H17%)
19905 (H2%) 19965 (H8%) 19985 (H10%)
SUTPNWTTID)—-X AX—h7TVI)—=X AY—hrT7TVI)=X
NYTUNYITyTIINFE—2 Ny TV I Ty TIINFE—2 NYTUNYITyTIIVFE—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

o

19915 (Has) 19965F (Hs%) 19985 (H10%)
REEA I A 2RI AX—=+ 7TV =X AX—b T7TII)=X
Hollow Shaft Incremental Ny TFUNYITyT N TFIUNYGTyTIINFE—>
OIH48 Series Smart Abs Series Smart Abs Series
100~6,000C/T Battery Backup Battery Backup Multi-Turn

N SA56 11bit SA48 17bit/Turn

16bit/Multi-Turns
19925 (H4%) 19965 (Hs#) 20014 (H13%)
FEAII-4 A=+ 7TV =X AX—=r 29I ) =X
Space Encoder NyFUNy 79T WAHBMY U T7ILT—2EEFRX (NRZ)
ETS-VI(H: i BREIEVIE) A Smart Abs Series Smart Inc Series
Bt vREIa-4 5 Battery Backup Two-way Serial Communication Type
High Accuracy Earth ‘h SA85 20bit (NR2)
Sensor Encoder SI35 17bit/Turn
for ETS-VI (Engineering
Testing Satellite VI Type)
19925 (H4a%) 1996%F (H8%) 20015 (H13%)
BRAILI—4FEmHA bl P Z2tA) AY—bT7TII)=X
Magnetic Encoder for Vehicles Y TILEBZEIC NYFUNYITyTIIVFE—>
TS5840 Series Smartceiver Smart Abs Series
Serial Signal Receiver Battery Backup Multi-Turn
AU5688 SA35 17bit/Turn

16bit/Multi-Turns

Zamygaus, 4





INCREMENTAL

A7 )X22I)0

SPECIFICATION LIST
tH—E

Applications Instrumentation Industrial Milling

A bod g B B E ¥ H % # A
Features Ultra small size SmIaII size and Wide range of resolution, a lot of options Ultra rugged Model
1 3 I N B LREL SR, BEEA TS 3 IR

Seri

., _ x| OIS28 @ 0OIS38 @ 0IS66 0IS68 0IsS128
B . | TS5150 TS5300 TS5100 TS5000 TS5080

External Appearance

4 )
Page
. 9,10 11,12 13,14 15,16 17,18
N~ = 2
Resolution (Counts/Turn)
. 100~2,000C/T 100~2,500C/T 100~5,000C/T 25~5,000C/T
2 )i Ak
Output Phase A, B Phase A, B, Z Phase A, B Phase
H ] 1 A, B A,B,Z# A B
Max R Fi
Sl A 80kHz 125, 200kHz 125kHz 25kHz
®E X & & B H %
S ly Volt
LA DC+5V DC+5~+12V DC+5, +12V DC+24v
5 P E
Consumption Current (NOTE1) (3%1)
100mA Max 200mA Max 300mA Max
H & B P
Output F Open Collector Voltage
UtpLt Form Open Collector P Voltage, Open Collector, Line Driver 9
H 2l i3 g Line Driver Complementaly
(NOTE2) | Radial 21.6N 98N 392N
(x2) | _..
Shaft Loading V7l (2.2kgf) (10kgf) (40kgf)
WO F M OE | Adal 12.7N 10.8N 127N 49N
25 bk (1.3kgf) (1.1kgf) (1.3kgf) (5kgf)
Starting Torque 2.9x103N-m 4.4x10°N-m 29x10°N-m 9.8x102N-m 0.2N-m
=) ) [N |7 9 (30gf-cm Max) (45gf-cm Max) (30gf-cm Max) (1kgf-cm Max) (2kgf-cm Max)
Protecti
rotection IP=50 IP =52 IP =57
=R # L b
Operating Temp.Range
. 0~ +60°C -10~ +85°C -10~ +70°C 0~ +50°C
B OfF R E @ H
Vibration (NOTE3) 49m/s? 98m/s?
b L] (3x8) (5G) (10G)
Shock (NOTE4) 490m/s? 980m/s?
& - (5x4) (50G) (100G)
Mass
= - 0.2kg Max 0.15kg Max 0.5kg Max 1kg Max 7kg Max

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

Actual specification allows us to recommend within 20 percents of the specification.

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

S Zamyaus,





Super Precision Machine Tools

Motor Controls

INCREMENTAL

Machine Tools

AT TR A T—2HEA TIEMmA
High resolution, high reliability and low cost HSOHOVI\II ghaﬂ Hgllo"l‘l’ ghaﬂ ':A(:g)i:’]"msrs‘?zf; Magnetic Encoder
WAL, WM. (& P o NEE TP - WoR R
0OIS85 | OIS90 OIH35 @OIH48 | OIH60 MIB0.4
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
(Ba%4256 DIHA)
A,B,Z, U, V, W Phase A, B, Z Phase A,B,Z,U,V, W Phase A, B, Z Phase
A,B,Z,U,V,W # A /B, ZH AB,Z U V,W# A/ B,Z1H
1.5MHz 500kHz 200kHz 200kHz
DC+5V
250mA Max 200mA Max 300mA Max
Line Driver
Mounting Toleraqce Air gap in Spur Wheel
19.6N 98N lﬁaﬂl:—;ﬁ’ﬁiﬁz v Y EREEDF v v 70.15£0.01mm
(2kgf) (10kgf) 1agia Allowable Tolerance
2Z7vAE 0.05mm TIR Max Y EWEOHET S TAHAMELL
9.8N 49N 252 NHH 0.2 M Radial +0.3 mm )
(1ke) (5kcai) Shaft Runout mm Hax Y EEEOHER S X NATIREX L
9 Skg B E & BOEIN 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
P =52 Electronic Circuits IP = 40 IP =50
- Disclosed - -
(BFEIEEH)
-10~ +80°C -10~ +75°C -20~ +85°C -10~ +80°C
49m/s? 98m/s? 49m/s? Full Amplitude
(5G) (10G) (5G) 2418 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
1) HEER | HANREETEEHOLIRETT,
E2) BFANEOHARESHRNETYT, REAICHVTIERED20%UNEHELET,
E3) EBY: X, Y, Z&E2Hr, Et6Hr 2B T A LERMHELAETT,
F4) ERIX, Y, ZREH3E., SHEEHET DI EEEBHELLETT,
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ABSOLUTE

I IJa—hk

SPECIFL(‘:_ATION LIST Single-Turn Encoder
Ti—E Y gNE— T a-4
Applications Machine Tools Press Machines
A & TR 7L WA
Features Small & Rugged Model Rugged Model Rugged Model and Ultra rugged model with
, . , Special divisions strobe signal
ki ® ARIRAERS AL BRALTS - 155 E @R, 2 bO-TEEM. Bk
Series
. »w - =z| OAS50 OAS68 OAS66 OAS66
Model No.
v . TS5610 TS5620 TS1857 TS5607
External Appearance
5 #l
Page
- 31,32 33,34 35, 36 37,38
~N - v
Resolution . 10~12bit
" 8 bit 8~904 3| 0~359C/T
a2 .2 fE 0~359C/T
Output Phase Gray Pure Binary Gray Pure Binary BCD
H | G| g4 W2 A 2
Max Response Frequency
N 10kHz 20kHz 2.5kHz
®E XK It &2 B KB #H
Supply Voltage
X DC+5V DC+5, +12V DC+24V DC+12V
" % E
Consumption Current (NOTE1) (3%1)
. 120mA Max 250mA Max 150mA Max 300mA Max
H B B i
Output Form )
" Open Collector Emitter follower Open Collector
H 7 i &
(NO(T_§2g Radial 98N
~ 2 e
Shaft Loading ’ ZYTIV (10kgf)
WOHFE®E | Ada 49N
AZ A b (5kgf)
Starting Torque 9.8x10"3N-m 9.8x10"2N - m 2.0x10"2N-m 9.8x10"2N - m
=) ) k )] g (100gf-cm Max) (1kgf-cm Max) (200gf-cm Max) (1kgf-cm Max)
Protecti
rorection IP =50 IP=52 IP=53 IP =54
*® # % b
Operating Temp.Range
. -10~ +70°C -10~ +60°C -10~ +70°C
B £ B E #@i @
Vibration (NOTES) 49m/s? 98m/s? 176m/s? 49m/s? (5G) &k
#® )] (3¥3) (5G) (10G) (18G) continuous
Shock (NOTE4) 490m/s? 980m/s? 490m/s?
& - (3%4) (50G) (100G) (50G)
Mass
- 0.5kg Max 1.5kg Max 0.6kg Max
=1 2

NOTE 1) Consumption Current: This is a specification for no loading at output circuit

NOTE 2) The specification for shaft allowable load shall be a mechanical value.

Actual specification allows us to recommend within 20 percents of the specification.

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

NOTE 3
NOTE 4

/g,





Multi-Turn Encoder

TIFLE—2T -4

Motor control, For Robots

E—4H#EA. OFy bA

Motor control,

Machine tools

T—SHIEA. TIERK

Small wattage motor,
Serial Data transfer

NEREET-FA. VUTIVEE

Middle wattage motor
Serial Data transfer

hEEE—42H

. YU T IR

Large wattage motor
Serial Data transfer
XEEE—2A. Y UTIEE

TS5647
TS5643N110TS5667N120 TS566IN220| T55668N20| TS5667N420 TS5648 TS5667N253 TS5667N650
=
45, 47,

39, 40 43, 44 46 48 49, 50 51, 52 53, 54 55, 56
11?}%;;‘15*1”&:32‘%";.‘2';3;{‘5 17bit/turn and 16bit/Multi-Turns | 17bit/turn |17bit/turn and 16bit/Multi-Turs|20bit/tur and 16bit/Multi-Tums 17bit/turn and 16bit/Multi-Turns
(B A58 BT 1 E%517bit, % EE516bit 1E&17bit | 1 ElE17bit, HEE16bit | 1EER20bit or 16bit, HEE16bit 1[E#517bit, % El#516bit

Pure Binary
2
Absolute Signal 170kHz Absolute Sianal 13MHz Absolute Signal 52MHz (TS5648) Absolute Signal Absolute Signal
Incremental Signal 170kHz 9 13MHz 3.2MHz (TS5647) 3,000min™ 1,500min"
DC+5V
150mA Max 60mA Typ. 110mA Typ. 60mA Typ. 250mA Max 70mA Typ.
Battery operation Battery operation | /\y7Y5ER [110mA Typ.| Battery operation Battery operation Battery operation
Ny 7V EREIEE 100pA Typ. | /Vy 7 JBRENEF 100pA Typ. {100 u A Typ. Ny TV BRERE 100uATyp. | /Vy 7 BRENEF 50 A Max I\ 7 1) BRENRF 100 A Typ.
Line Driver
ANBHFEMEXL ANBHFEMEZL
5 7)10.05 mm TIR Max 2 < 7J10.05 mm TIR Max
7% 4 Jb0.2 mm Max 7 %< +JV0.1 mm Max
I & s nEho.1°
59x10"3N-m 9.8x10"3N-m 49x10"3N-m 80x10-3N-m 98x10"3N-m

(60gf-cm Max)

(100gf-cm Max)

(50gf-cm Max)

(820gf-cm Max)

(1,000gf-cm Max)

Not Enclosed

IP40
BRUEE
-10~ +85°C -10~ +70°C -10~ +85°C
98m/s? 49m/s? 49m/s? 49m/s?
(10G) (5G) (5G) (5G)
1,960m/s? 980m/s? 1,960m/s? 294m/s?
(200G) (100G) (200G) (30G)
(r=FNEERV) (r-7NEERV) (r-7NEERV) (F=TNEERN) (r=FNEERWV) (r=FNEEEV)
OkgMeax i tCable | RO Mt Cable | kO M L cutCable |00k M i ot Gable 0.6kg Max 1HgMax et Cable | O M it Gable
F1) HBER . HANRESHEOMLFEETT,
E2) BFAEEOABEEBEKIET Y. EERICSVTILIRED20%URNEHELET,
E3) IREN: X, Y, Z&E2Hr, E6Hr 2R T LA RMBHELAETT,
E4) @mEIX, Y, ZR&W3E., FHeEEHET A EERBEELLETT,

Janggaus, 8
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INCREMENTAL
LT YRAEI

APPLICATION FEATURES
A& "R
&l ®Measuring Instruments oSmall Size
- — AT /M
TT] ®Rigid Bearing
5 (L
oc
O
=
TS5150

OI SZ 8Series

Dimension mm ~Fi%& mm

15 3 45
9
o
Bk =
e
o ©

4 - M2j6 Equally U
Spaced Depth 6
L=500Min _—~

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

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

O‘IS 28 - C/T-[Cl[2]-[B]V

. : Resolution Model No. Volt
Optical Size e S BARE
Incremental # 28mm .

100 TS5150 5. +5V

Shaft 500 TS5155
Encoder 1,024 TS5158

2,000 TS5162 Output phase

H h M
2 . A, B phase
Output form
H AR

C . Open Collector

© For special cases, please consult us.

O #FAHRRIE T £ S0,

Q Jumygaug,





B SPECIFICATIONS
T4

Electrical Spec. BERHITH Mechanical Spec. #HAYHAE
Resolution Starting Torque 2.9x10"3N-m
Py @ o 100~2,000 C/T #® 85 b v 7 (30gf-cm Max)
Supply Voltage WEO Moment of Inertia 2.0x10-6 kg-m?
® # B K DC+8V=5% m o ¥ (20g-cm? Max)
Consumption Current Maximum Rotating Speed 5,000min -1
W # = * 100mA Max B8 X H & ® & (5,000rpm) =
Radial 21.6N -
Allowable Shaft Load FEHE (2.2kgf Max) =
¥ OB o®m o ®m = Axial 127N E
H 2sC1815 LG (1.3kgf Max) o
E N
E # Maximum Allowable Output Voltage Operating T:E.”‘p' Range - 0~ +60°C 5
L Open Collector BAEEHHEE 40V B O B E & >
a gl A-7>ravsz mARTE Storage Temp. Range 20~ 4857 =
g _ Maximum Allowable Sink Current ®’R F R E @&
= RAHARAER 30mA Protective Construction 1P < 50
= & 1 & -
Vibration 49m/s?
& B (5G)
Maximum Response Frequency 80KH Shock 490m/s?
B X E 5 B K H z & B (50G)
Rise time, Fall time Mass
TEN . EFYBM H 2 0.2kg Max
Ll
HABREE (5]) HALIHEZE
® Open Collector Qutput #—7">aL 7 4HA
T
Shield Cable a.b.c . dlabcd=t+T _
=Ky —=TI { 1-38 Transistor
P Suppl DC+5V:R.=220Q
/_Power Supply DC+2VA=4700 AchOuput [
/ \ TR / \ A - J_ A A7
Output signal line L B ch Out
put
— ] wrese | 4 T B i) cow
h GND — |:Load — Viewed from Shaft End
Encoder ‘>I<~Transfer distance 50m Max‘ L: &% L BET
MAREEEBESOM LT (Ic=20mA)
*Note that transfer distance depends much on ambient condition. Note) For open collector output, above voltage wave form shall be

HRRGRIEREE . FRARBICLYRZICEDNETOTITEERSC LSV,

obtained by loading a RL shown in the left figure.
F) =72 ALV aHADBES. ERREERT I EICLY LROERE
BRACEYET,

I CONNECTION TABLE
1% L i%

Lead color Function
U—Fige ® R
BLUE & A ch Output
GREEN >3 B ch Output
RED b DC+5V
BLACK = GND
B ATTACHING WAY (EXAMPLE)
Hy‘ftj-ﬁ;i (ﬁu) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm ~SFiE mm B IZ7IA4AL MNEERT 2y TU L TELE>TED>TETTOTERLTLEEW,
Driving Shaft
» X Epeeh
Driving Shaft
SR hsi A ——g ————— T+~ —
7_ %23 0.15° Max
'g_: 7'27 ’’’’’’ 20 Max Encoder )
ig — I a—%4
Plus pan-head scﬁew £7—
+FRfMF BN L M2.6 ~

Zamagaua, 10





INCREMENTAL

INCREMENTAL
LT YRAEI

APPLICATION
A&

®Robots
oKy b
®X&Y Tables
XY7T—7L
®Machine Tools

AR

FEATURES
"R

®Superior Noise Chracteristics

WrED 7 4 ERME:

®Available up to high-level resolution

EAREEE TODIA VT y T
®Rigid Bearing

Tl 3258 At

TS5300

OI 83 8Series

o

Dimension mm ~Fi%& mm

Unless otherwise specified tolerance is +0.5mm

BESAZE £0.5mm

DETAIL OF SHAFT

3-M3EZ6 17 L
3 - M3 Depth 6 .
ooDg - » KRS L 5%
45 E# 5 (N510,N512)
_ 28 N HRIc L BET
o
24 z ) 1 HRORERE . FHESECET,
o Temeo————— -
<t
. 8.5 ‘ SECTION B-B
T s,
L=500Min g ITe)
B;»

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING

HEX DR 3 EER THIEE C £ WY

OIS 38 - C/r-C181-[ v
Optical Size ?;S%I;ti%% CiIT M;geliléo. éj,;;?};
Incremental #38mm 100 TS5300 5 45V
Shaft 200 TS5301 12 1 +5~+12V
Encoder 300 TS5302
360 TS5303 Output phase
400 55320 oo
500 TS5304 3:A B, Zphase
600 TS5305 N —
900 TS5306 thgaﬁéﬁﬁ
1,000 TS5307 C: Open Collector
1,024 TS5308 L : Line Driver
1,200 TS5309
1,800 TS5311
2,000 TS5312 STANDARD ITEM 1Z#5,
2,048 TS5313 Description | Size | Resolution Ofl(‘)tr%” %Lrj\;psuet Voltage| | N-number
2,500 TS5314 S| DEEE  whmme| whde | BE N &
c 3|45V~ N510
ols 38 | [ ]Cr
L 3 +5V N512

11 amgaus,

© For special cases, please consult us.

O #FFMEHRIE TR 230,






B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 44x10"3N-m
2 % BE 100~2,500 C/T 2 ) N )12 g (45gf-cm Max)
Supply Voltage DC +5V -5%~DC+12V +5% Moment of Inertia 1.5 x10-% kg-m?
% iR £ E DC+5V £5% 18 i3 BE ES (15g-cm? Max)
Consumption Current Maximum Rotating Speed 5,000min -1
H = = * 100mA Max B X H & & & (5,000rpm) =
Radial 21.6N =
Maximum Allowable Output Voltage Allowable Shaft Load EX 10| (2.2kgf Max) =2
Open Collector RAREHNEE 40V Hi kS 2] e 2 Axial 10.8N E
e H A-7>rav7s% Maximum Allowable Sink Current LR (1.1kgf Max) [TT]
E 3 —~a 700 oc
2 bl BAHARARR  30mA Operating Temp. Range 0.cH —10~+70°C CZ)
- N=)
3w Boff R E ® B pp 0~+75°C —
3 Source Current
O g Storage Temp. Range 5
"= | Line Driver Y —ZEH 20mA Max %_; ,nEf xg ~20~+85°C
T4 REZAN Sink Current Protective Construction IP = 50
2> ER 20mA Max & # i b
Vibration 4?m/)s2
- % ) 5G
I\éllaxm;cuml;gesp;zns%ﬁe?;eng 200KkHz Shook 290m/<2
= & i & 5= (50G)
Rise time, Fall time (Line Driver) Mass
T EY . LTV OB 200nsec (51 > K5 4%) B 0-15kg Max
Ll
HABREE (5]) HAMHEZE
® Open Collector Qutput #—7">aL 7 2HAH T S
a,; b, c d a.b.c.d:ztg )
Shield Cable \ Transistor
YN RF=TN A ch Output
/ Power Supply DC+5V:R. =220Q A*EHZ':?] _,_
=5 DC+12V:R. =4700
==¥/5 8
/ \ Output signal \ine/ \ R J_ S cré(;;;g)uﬁt
— |\ ] =nEsa | 4 T . e=Tt]
- L:Load Z ch Output | \
Encoder * Transfer distance 50m Max L: &7 28 cow
HARXIEBESOMEL T (Ic=20mA) —— Viowed from Shaft End
) ) _ L N s L WRT
® Line Driver Output 24 > K5 A /\H7 Note) For open collector output, above voltage wave form shall be
obtained by loading a RL shown in the left figure.
26C31 26C32 F) A-7 AL SHAOBAES. ERREERT S EICEY LROEE
BRICEVET,
Encoder || [smmmrikmus | 7 & # &

*Transfer distance 1km Max
Twisted Pair Shield Cable.
YA XTI =IVRr—TI

*Note that transfer distance depends much on ambient condition.
MRNERERE . FRARRICLVAREEDYETOTITERC LS,

B ATTACHING WAY (EXAMPLE)

Lead color Open Collector Output Line driver Output

U—Fige A—FaL U 4HH A 2 N DAY )
RED b DC+5 ~+12V DC+5V
BLACK 2 GND GND
YELLOW # Z ch Output A ch Output
WHITE =] GND A ch Output
BLUE & A ch Output B ch Output
GREEN & B ch Output B ch Output
BROWN x —_— Z ch Output
ORANGE & — Z ch Output

s
~,
Hy‘ftj-ﬁ /£ ( BIJ) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.

Dimension mm sFE mm B IZX751 2> NIERT 2 Hy FU L IZHICE

STEDL>TEETOTERLTL LS,

Driving Shaft

o SR Ehd
Driving Shaft

SR &b

| S

0.05TIR

Plus pan-head screw
+FEARG LML M3

Encoder
Ira—-4%

Zamagaua, 172





INCREMENTAL
LT YRAEI

APPLICATION
A&

®Measuring Instruments

— ikl

INCREMENTAL

FEATURES

R

e®\Wide ranging resolution

VR 7 5 fi hg

®A |ot of options
HELAX T gV

TS5100

OI S 663eries

5001

Unless otherwise specified tolerance is =0.5mm

1840 54
4-MAaRE7 s
4 - M4 Depth 7
L]
o
3| el = F
e =g
=
L =500Min _— Q

IBESAZE £0.5mm

Dimension mm ~Fi%& mm

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

OIS 66 -
Optical Size ?;S%I;ti%g CIT M;geliléo.
Incremental ¢ 66mm 100 TS5100
Shaft 200 TS5101
Encoder 300 TS5102
360 TS5103
500 TS5104
600 TS5105
900 TS5106
1,000 TS5107
1,024 TS5108
1,200 TS5109
1,500 TS5110
1,800 TS5111
2,000 TS5112
2,048 TS5113
2,500 TS5114
3,600 TS5115
4,096 TS5116
5,000 TS5117

13 amgaus,

C/T_

Vv

1

Voltage
BREE
5 +5V

121 +12V

Output phase
H h M
3. A B, Zphase

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

STANDARD ITEM 1E#G

Description | Size | Resolution Oflc‘)tl%” cF)’lrJ\gpsuet Voltage| | N-number
SRz | DEREE |wmapme| whke | BE N
5 N132
C 3
12 N632
ols 66 | [ ]Cmr T 3 5 N102
12 N602
L 3 5 N122

© For special cases, please consult us.

O #FRfEHRIE TR C 230,






B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 2.9x10"3N-m
Py - & 100~5,000 C/T 2 E) r M 2 (30gf-cm Max.)
Supply Voltage VB B Moment of Inertia 3.0x10-6 kg-m?
= B = K DC+5V £ 5% DC+12V+5% 18 i - = (30g-cm? Max)
Consumption Current Maximum Rotating Speed 7,200min -1
W = = * 200mA Max B8 X H & ® & (7,200rpm) -
- - <
Maximum Allowable Output Voltage Radial 21.6N [
Open Collector BAHSHATE 40V Allowable Shaft Load FREM (2.2kgf Max) =
—-7>raviv 4 Maximum Allowable Sink Current FOE @ w0 = Axial 12.7N g
" BAHARAEHR 30mA A E (1.3kgf Max) =
% Operating Temp. Range —10~+70°C o
LL 3| voltage Output H=DC+2.4VMin | H=DC+10V Min B O R K LZ)
2 52| 8 HE H A1 | L=DC+0.4VMax |L=DC+1V Max Storage Temp. Range =
= 2 N -20~+85°C
S " B E ®
= Source Current Protective Construction IP = 50
Line Driver SN75113 Y —ZEHR 40mA Max = # 1% b B
4 RKZ 4N Sink Current Vibration 49m/s?
2B 40mA Max iR B (5G)
Maximum Response Frequency 125kHz Shock 490m/s?
& K I & B B B & %2 (50G)
Rise time, Fall time (Voltage Output) (Line Driver) Mass 0.5ka Max
T bW . X F YR M | 1psec(BEHA) 200nsec (51XK54/) | | H 19
Ll
HABREE (5]) HALIHEZE
R T
® Open Collector Qutput #—7">aL 7 4HA T,T
Shield Cable a b i C d |abcd= s Transistor
Y= RKF—=TI
- A ch Output
P S | DC+5V:R. = 220Q
i OW;rF oAy DC+2V:R. = 4700 A fHH _ I
SR
/ \ Output signal \ine/ \ R J_ B ch Output
— \ ] wmEse | ] o] B Lt N
* GND ¢ ¢ e=T+5
- L:Load 2
Encoder 1>2<~Transfer distance 50m Max! L&% Z ch Output
S AEEIERESOMELT (Ic=20mA) Z At ‘ e ‘ ccw
® Voltage Output BEHD ‘ ‘ ;;‘?Lﬁd, Kg; Shaft End
Shield Cable b
S RE=T I Note) For open collector output, above voltage wave form shall be
/ Power Supply . obtained by loading a RL shown in the left figure; )
_ E) A—=T ALV AHADEES. ERREERTSIEICLY LROERE
Prsi AN
/ \ Output S|gnal hne/ \ J_ YL &Y.
H:%'/'Jf.:. 15 L]
L\ s \ g | o] B CONNECTION TABLE
‘ ) ‘ L:Load
Encoder ‘ % Transfer distance 2m Max | L: &7 E e i%
MARXIERE2MELT 5 Tl
— e pe— N en Collector ; :
® Line Driver Output 4 > KT 1 /\HA Il‘ead color Vc?ltage Output Line driver Qutput
Twisted Pair Shield Cable ) — KiRe A=72aL) apsUBEHA | 7 TF FT1/3HT
7S
SN75113 ) IARINT % )7l/)|l~/ SN75115 RED # | DC+5V | DC+12v DC+5V
BLACK 2 GND GND
YELLOW # Z ch Output A ch Output
WHITE =] GND A ch Output
Encod ‘ ) - » i BLUE &5 A ch Output B ch Output
neoder ‘ %Tra'nsi?‘rlmstance Tkm Max GREEN & B ch Output B ch Output
MARKIEEE 1 kmL T BROWN % 7 ch Outout
*Note that transfer distance depends much on ambient condition. = — ¢ uipy
HRTERERG . EAERICLUAECEDY ETOTIREC AL, ORANGE _ # — Z ch Output

I ATTACHING WAY (EXAMPLE)
Hyf‘:rjji% (15']) Note that attaching alignment can be changed by th

Dimension mm sFE mm Bt I X751 A2 MNIERT 2 H Yy 7Y IZICE

Driving Shaft

- SRENEH
Driving Shaft

BR Ehe

0.05TIR

Plus pan-head screw
+FERMFENRBL M4

e couplings when coupled to the driving shaft.
STEDL>TEZEFTOTEBLTLERL,

T~ T T T
20 Max Encoder
] I a-4
™~

Zamagaua, 14





INCREMENTAL
LT YRAEI

APPLICATION FEATURES
A& B R
3:' eRobots oRigid Bearing
E gk b fhsz5RAb
] eX&Y Tables eDust-Proof construction
= XYTF—7L B EE A it
E eMachine Tools e®Available up to high-level resolution
S K HAREEETOIA YTy T
TS5000
OI S 688erles
Dimension mm }i% mm
2005 70
68~ 1,126
56 4454 3.6
15

N.P.

56101
68+
050 80
012
[—]

910 Bom
L9,
|
|
|
|
|
|
|
|
b 66Max

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

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

OIS 68 - C/r-13]-[ v
Optical Size ?;S%I;ti%ré Ci M;geliléo. %j;g;
Incremental ¢ 68mm 100 TS5000 57 45V
Shaft 200 TS5001 12 1 +12V
Encoder 300 TS5002
360 TS5003 Output phase
500 TS5004 i o A
600 TS5005 3. A B, Zphase
900 TS5006
1,000 TS5007 Output form
’ HARRE
1,024 TS5008 C . Open Collector
1,200 TS5009 T : Voltage
1,500 TS5010 L . Line Driver
1,800 TS5011
2,000 TS5012 STANDARD ITEM 1Z2#5
2,048 TS5013 Description | Size | Resolution Of"(‘)trfr’#t %ﬂg’slg Voltage N-number
2,500 TS5014 ® ® S| DEEE  whmme| whde | BE N &
3,600 TS5015 5 N532
4,096 TS5016 ¢ 3 12 N632
5,000 TS5017 [o][S] 68 | [ JCmr 5 N502
T 8 12 N602
L 3 5 N122

O For special cases, please consult us.

15 amugeus, O 1B HIE THH EE L,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 9.8x10"2N-m
Py - & 100~5,000 C/T 2 E) r M 2 (1kgf-cm Max)
Supply Voltage V5 V5O Moment of Inertia 3.0x10-6 kg-m?
= & = K DC+5V+5% DC+12V 5% 18 i - = (30g-cm? Max)
Consumption Current Maximum Rotating Speed 7,200min -1
M B ® % 200mA Max. 8 X B & % & (7,200rpm) -
- - <
Maximum Allowable Output Voltage Radial 98N =
Open Collector BAZFAHAEE 40V Allowable Shaft Load FEHE (10kgf Max) =
-7 avrv4a Maximum Allowable Sink Current = kS L] bei = Axial 49N g
" RAHARAER 30mA B]Am (5kgf Max) o
% Operating Temp. Range —10~+70°C o
L 71 | Voltage Output H=DC+2.4V Min H=DC+10V Min B fF B E CZ,
2 52| 8 HE H A | L=DC+0.4VMax |L=DC+0.4V Max Storage Temp. Range =
=i N -20~+85°C
S " # B E ®
= Source Current Protective Construction P =52
Line Driver SN75113 Y —ZEH  40mA Max 7R # % b
4 KT A4N Sink Current Vibration 98m/s?
&R 40mA Max i ) (10G)
Maximum Response Frequency 125kHz Shock 980m/s?
& K I & B B B & %2 (100G)
Rise time, Fall time (Voltage Output) (Line Driver) Mass 1kg Max
I EW . XTF W BB | 1psec (BEHA) | 200nsec (51 KF1N) g =
Ll
HABREE (5]) HAMHEZE
T
® Open Collector Qutput #—7">aL 7 4HA T.T
Shield Cable a,.b 0. djabed=zg Transistor

Y= REF—T I

A ch Output
P Suppl DC+5V:R. = 220Q
L OW;r.ﬁ ——— DG+2V:R. = 4700 A B
EiR
Outout signal li R. B ch Output
/ \ utpu S|g:nz me/ \ J_ B 1AHI
—« | ) HA1ESH \[} ] eTsl
® L:Load 2
Encoder ‘XTransfer distance 50m Max ‘ L: &% Z ch Output
SSREIEBES0mMIL T (Ic=20mA) Z 1% | e | S_CW o St En
iewed from Shaft En
® Voltage Output EBEH A Rk WRT
?hield S)able ) Note) For open collector output, above voltage wave from shall be
YoV RT—TN obtained by loading a RL shown in the left figure.
/_Power SUPD'V ) A—TFT ALY AHHINBAES. ERREERT 5 LICEY LEOBE
4 BRICEVET,
/ \ Output S|gnal Hne/ \ J_
\ ) (e SR \ 4] a7 Il CONNECTION TABLE
~ — L:Load
Encoder ‘ *Transfer distance 2m Max ‘ L& 1% ML i%
HRRIER2MEL T Lead color Open Collector Line driver Output
® Line Driver Qutput 4> K4 /\HH - K8 Voltage Output S
Twisted Pair Shield Cable ' 172755 SVBERN
= ST b
p—— CECIGT; JoLE SNTS1T ZEADCK ; DC+5V GLDDcnzv D:;gv
YELLOW # Z ch Output A ch Output
WHITE =] GND A ch Output
> 7, BLUE &5 A ch Output B ch Output
Encoder ‘ s Transfer distance 1km Max GREEN & B ch Output B ch Output
I e N
MAREEEBEE 1 km LT BROWN % - Z ch Output
*¢Note that transfer distance depends much on ambient condition. B
— o RANGE =y e
HERERIER . BAERICEYAZ CEDYETOTIRET AL, ORANGE Z ch Output
Hy1¢7§->£ (15']) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm s E mm B IRT7IA4 A MIERTBH Y TU L THEILE>TED>TEETOTEREL T L&,
Driving Shaft
BREEh
Driving Shaft
LN L N D Y S -
N |
o 20 Max Encoder .
— I -4

0.05TIR !

Plus pan-head screw
+FRA LML M5

Zamagaua, 16





INCREMENTAL

INCREMENTAL
LT YRAEI

APPLICATION
A&

®|ron Steel Line

FEATURES
"R

oUltra Rugged Type

Bgko4 v R
®Machine Tools eWater-Proof (IP=57)
TAEAE ik (IP =57)
®Paper Producing Line
KT A

TS5080

Mount Type

OI S 12 S%Series

DJ5A28S4
JIS B 1301
Accessory:Parallelkey

BT 75—

Dimension mm & mm

Water tight
cable gland
BiEe¥ (A20C)

5x5x28

Cable gland AC25C
D is available on
request.
QE; (Total body length
28

shall be increased.)
i@ (AC25C)
ISBIISRIBE, 72721
ERTENREY
E3

129
1

$16 3on
n

82

6-M8 Depth 22 167+
6-M8 ZFEE22% 5 4-99%5

PCD100\ 112 PCD140 37

16442

Water tight

cable gland
BiEe¥ (A20C)
Cable gland AC25C
is available on
request.

(Total body length
shall be increased.)
Hile (AC25C)
(CHXISATBE, 772U
ERTENREY
E8

Flange Type

75 TR

ot
ZJ %
g
N

]

vat B

N

éha
$70h7
uih‘e

]

]

28
Water tight E’
cable gland —

@£ (A20C)

T

¥

4-C8
BESAZE +0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
X DR 3 AR THIEE C 23 WY%,

Unless otherwise specified tolerance is £ 0.5mm

OIS 128- C/1-[[2]-12alv
. : Resolution Model No. Voltage
tical Size e C L e oltag
:Jp - tal 128mm 2B E " 2 BRBE
ncrementa [ 25 TS5080 24 1 +24V
Shaft 200 TS5081
Encoder 300 TS5082
600 TS5083 Output phase
900 TS5084 \ _EA ’B'J h*ﬂ
1,200 TS5085 - B phase
1,500 TS5086
2,500 TS5088 Output form
’ HARE
5,000 TS5090 T : Voltage Output
STANDARD ITEM 1E#% P Complomentay
Description | Size | Resolution c}gtr?];’t %}’g’slg Voltage| | N-number
E45iz SERE HAREE| HAHE EE N % © For special cases, please consult us.
p— T > NTO O BRI TR &0,
128 CJom P 2
oIS [ - : 24V N100
IR N310
C/T
120 - P 2 N300

|7 amagaus,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 0.2N-m
Py @ & 25C/T ~ 5,000C/T = ) k ) g (2kgf-cm Max)
Supply Voltage o Moment of Inertia 5.0x10-5 kg-m?
2 # ® K DC+24V= 20% m o o E (500g- om? Max)
Consumption Current Maximum Rotating Speed 2,500min -1
H B % ;75 300mA Max B X BH & ® K (2,500rpm) =
Radial 392N [
) Allowable Shaft Load FEHH (40kgf Max) =
Voltage Output H=DC+24V=20% Hi kS 2] e 2 Axial 49N E
- g8 E H £ L =DC + 0.5V Max B A M (5kgf Max) E
£ Operating Temp. Range
N 0~+50°C
£ 7 B B E @ M + S
2 Storage Temp. Range —20~+85°C =
S " # B E ®
= Complementary Output H=DC +24V=20% Protective Construction IP =57
~ ~ ES pY--3 =
AX TV A ST L=DC+1.1V Max & = " e
Vibration 98m/s?
& B (10G)
Maximum Response Frequency 25KkHz Shock 980m/s?
B XK & & B B # & % (100G)
Rise time, Fall time Mass n =~
bW R Y OB 5psec Max " g 7kg Max /{E&E#R!, 8kg Max,/ 75> &I

Il OUTPUT PHASE SHIFT
HARLHEZE

M CIRCUIT AT OUTPUT STAGE (EXAMPLE)
HARE R (B])

® Voltage Output BEHA T
Shield Cable I.T
Y= RF=TI a_.b } c,djabcd=z*g Transistor
/ Power Supply A ch Output
. =5 AtBHR
/ \ Output signal \ine/ \ J_ B ch Output
\ ) waese | 4| O3] BB
S GND $ s ccw
L:Load i
Encoder ‘%Transfer distance 50m Max ‘ L: & g;;;id,)f;r; Shaft End
MARKEEBESOMELT
® Complementary Qutput I 77U X > 2JVHA u CONNECTION TABLE
Twisted Pair Shield Cable. 1% L EE
YA RRINRT Y=V Rr=TJIb T
nction
A:25C3733 Power Supply . IAE
B:2SA1460 N BERE PIN W B
A e W GND € nFES Voltage Output Complementary Output
‘ ™ P BEHSD AC T X ZIVHFA
Output signal line| 3
B, e | |mniES| N ! 1 DC+24V DC+24V
|:1:| 2 GND GND
Encoder ‘ GND - ‘ L:L.oad 3 GND Ach Output
‘ | L: & %7 4 Ach Output GND
3% Transfer distance 500m Max. 5 Bch Output Bch Output
AR IERE 500m LITF 6 GND
*Note that transfer distance depends much on ambient condition.

MRRIEEEE(Z., FAREBICEYAZLLZETHYETOTITEELEE L, 3% Output cable is available upon request.

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

MHERT—TIVETERICE U HERETY .

MIHFARNDORARSABERTFRIL EM 4 & AFHA L, HN—ZBSLIT>TLEE W,
o AN-BIEHCIZOU > JEFERICEHEA L. RV M EHHT M LY
A4kgf- cm THIFIF TS 2 &L,

Bl ATTACHING WAY (EXAMPLE)
BfFHE (B)

Dimension mm ~Fi%& mm

Mount Type
Driving Shaft BEE
BREhe _

Flange Type

S5 R Driving Shaft
T s VE

BB Eheh

0.15° Max
: B e
— 18- — i ~

777

M8 Hexagon head cap screw
RARFARIL b M8

0.05TIR

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

BEIZRTIA 22 MIERTE2H Y TY L TEHELEL>TED>TEETOTERL T LR,

Zamagaua, 18
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INCREMENTAL
LT YRAEI

APPLICATION FEATURES
A& B R
®AC Servo motors ®High Resolution ®Low cost
ACH—FKE—4 15 73 i BE (KA
®High Speed responsibility ®High reliability
IS EE Sk
®Easy to attach
U RS
TS5170
OI S 85Serles
a_o55ERE ‘ 22 - 70Max. Dimension mm ~Fi%& mm
PCD100 | L2 s
S I
o N\ Nl
1707< Z %43710.2
\
K < Ty e 1 <
@ ‘ 5+g.05 \/ 2-M4 i 302 @ © 27.5 ‘
' |

[
97F3102E22-14P (DDK) /

Unless otherwise specified tolerance is + 0.5mm

B /

BEINAZE £0.5mm

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

C/T-[LI[6]-[B]v

O‘IS 85 -

!

1

Optical Size Resoluti(irll CiT Mosiel No. Voltage
S @ B ® R EESE
Incremental ¢ 85mm 0,600 TS5179N60 5: 45V
Shaft 25,000 TS5170N60
Encoder 50,000 TS5178N60 Output phase
B M
6:AB.Z ppaee
u.v.w

19 amgaug,

Output form
H AR
L © Line Driver

© For special cases, please consult us.

O #FAHRRIE T £ S0,






B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 2.0x10"2N-m
2 i3 BE 9,600~50,000 C/T #z )] N )7 v (200gf- cm Max)
Supply Voltage o Moment of Inertia 2.0x10-5 kg-m?
i 5 E DC+5V=5% 18 {3 13 = (200g- cm?2 Max)
Consumption Current Maximum Rotating Speed 5,000min -1
M = = * 250mA Max 8 X BH & % & (5,000rpm) =
Radial 19.6N -
Allowable Shaft Load FEHM (2kgf Max) =
¥ OF W # B Axial 9.8N E
" 26LS31 A ™ (1kgf Max) wm
e -
£ Operating Temp. Range oc
N -10~+80°C
£ H | Line Driver ™ omam B ff B E B * =
a | 21T FI74N o mA Max Storage Temp. Range 20~ +85°C =
E N # % B E ®
ae ink Current - -
SUUER 20mA Max Protectlve_ Construction " IP =52
= & 1 &
Vibration 49m/s?
& B (5G)
Maximum Response Frequency 1.5MHz Shock 1,960m/s?
B K I &% B B B ) & - (200G)
Rise time, Fall time Mass
TEN. TFYBM 200nsec H 1 1kg Max

M CIRCUIT AT OUTPUT STAGE (EXAMPLE) Il OUTPUT PHASE SHIFT
HARE R (B]) HARLHEZE

® Line Driver OQutput 14 > RS 4 /\HAH
A ch Output |

Twisted Pair Shield Cable. A BHEA |
JAZXMTI=IL R T

26531 TE50 261532 1
B ch Output a.b.cd= 7%g

B A7) L o raT

a ‘ b|c|d T2

Output D e i Viewed from Shaft End
. ZehQu gL RT

Encoder ‘>I<'Transfer distance 1km Max ” Z fdh CCW

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

MRRERIERE R, FRARRICLVRECEDYETOTIERS LS,

U ch Output —l ,—l
U HHh
,_

Il CONNECTION TABLE V ch Output — ——
iR x " ‘r:f&m Viewed from Shaft End
ch Output im LR T
97F3102E22-14P w 5 | | [ - ccw
PIN Function PIN Function K LS mnp.g = 30°£ 12
A A ch Output K V ch Output
B A ch Output L V ch Output
C B ch Output M W ch Output {l\ BT IDx—Ehil & DIRE 115°
D B ch Output T W ch Output 5905
F Z ch Output ) DC+5V
G Z ch Output R GND
H U ch Output — —
J U ch Output N Case GND
B ATTACHING WAY (EXAMPLE) eAlign the center of key groove with motor Zero point
BT hE (%) A o -
Dimension mm ~f3% mm 0T I—4NX—ERLEE—INEREAHETLEEL,

Plus pan-head screw
+FERFLENNMAL M5

\Bv 7 TR AR

Zamagaua, 20
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APPLICATION FEATURES

A& Bk

®Measuring Equipment oUltra-High Resolution oLow Cost
Al 5 7 i RE (A

®Machine Tools ®Transmittable for Long Distance
T AR RPHHEE 2 A W] BE

®Robots ®Rigid model fully responding to industrial use
oKy b TS FE 0 RIS T BE Z i BR B AR AL I

TS5410

OI S 9 OSeries

Unless otherwise specified tolerance is £ 0.5mm

EBESAZE £0.5mm

3-M4 RE8 37'6; 56z 100Max Dimension mm ~Fi%& mm
3-M4 Depth 8 10\ .4
L
< -
o
25 Z
© R |
hG >
<
Connector
MS3102A20 - 29P (1H4)
\M33106820 -298 (A 7> 3)
Unless otherwise specified tolerance is = 0.5mm HEESAZE £0.5mm
I/F UNIT 50 a%n;?‘;tglr:m 120 Dimension mm % mm
MRP - F102 to2
MR - R 80
(AHAD ‘ Connector
Input & —©- MRP - 20MO01
B R ‘ 2 MRP - M102
e ‘ 4 MR-R
; o (| A1)
‘ = Output
o g
R = R e
8- ‘ B
2-M2 4-045

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HEX DRI REER THEMEE S 128 LY

°|V

OIS 90 - C/1-
Optical Size ;‘fs‘:;“"ﬁ’é CIT M;ge'i"éQ
Incremental # 90mm 90,000 (9,000) | | TS5410N1 | 3¢
Shaft 360,000 (9,000) TS5410N3
Encoder 100,000 (10,000) | | TS5420N1 | 3%
400,000 (10,000) TS5420N2
120,000 (12,000) TS5430N1 |
480,000 (12,000) TS5430N2

21 amygaug,

The parenthesis shows the resolution for disk.
() AT 1 R P HERE
KENIVF 1=y FRETY,

Output form
HARRE

. Line Driver

L

Voltage
BREE
5. +5V

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

O For special cases, please consult us.
O AR THERC 230,






B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution 90,000C/T, 100,000C/T, 120,000C/T Starting Torque 9.8x10"2N-m
2 .2 BE 360,000C/T, 400,000C/T, 480,000C/T e ) N ) v (1kgf-cm Max)
Supply Voltage Moment of Inertia 3.0x10-5 kg-m?
= & ® & DC+5V=5% N T (300g: cm? Max)
Consumption Current Maximum Rotating Speed 5,000min -1
W # = * 500mA B8 X H & & & (5,000rpm) =
Radial 98N -
Allowable Shaft Load FREHE (10kgf Max) =
# 5 m B B Axial 49N —
. 261531 W5 M (5kgf Max) =
E 5 Line Driver \Source _Current gﬂperaft';ng T}n%mp.;ange —10~+75°C 5
E._ w| 71T K740 /- ARR 20mA Max Storage Temp. Range 20~ +85°C Z
S . R # B E #
O g Sink Current
- LB R 20mA Max Protective Construction IP =52
= & s &
Vibration 98m/s?
# ) (10G)
Maximum Response Frequency Shock 980m/s?
' ENENEE S00kHz w = (100G)
?{simxz, falli_tl{m% S 200nsec Max éass - 3kg Max
Bl CIRCUIT AT OUTPUT STAGE (EXAMPLE) Il OUTPUT PHASE SHIFT

HAER B (61) H A ZE

> . k) c L y c L k) c
® Line Driver Qutput 54 > NS4 /\HA 90,000 %/r, 100,000 /1, 120,000 %/r

A ch Output
Twisted Pair Shield Cable A TBHH LT |
26LS31 /‘y’fZ TS —IVRT—T
LS31 26L.532 B ch Output J | | | | | | I_
A s B 1S
( ‘(<__ Z ch Output
Z AN Viewed from Shaft End
CW «—|— CCW 'iEW
Transfer ” HimLWRT
Encoder | * Transfer distance I/F Unit distance @ 360,000 /1, 400,000 /7, 480,000 C/1
100m Max 100m Max M N
YT y—— " A ch Output
HIEHIERE100mELT AT 00mAL T A fBHT L=
*¢Note that transfer distance depends much on ambient condition. B ch Output |_| |_|
SRR . BAESCLAECEDY ETOTIRBC AL, B 17
Z ch Output I I
z CW ~——| ——~ ccw Viewed from Shaft End
s LW RT
B ATTACHING WAY (EXAMPLE) 17

Hyf‘-]-ﬁ;f (ﬁlj) Note that attaching alignment can be changed by the couplings when coupled to the drive shaft.
Dimension mm & mm  BAIZ7IMX> MIERTEH Yy TV THLE>TED>TEXTOTERL TS EEL,

ENEhEh Driving Shaft
Driving Shaft

SREh - S G 1l - _
1+ N E .
P e 20 Max

Plus pan-head screw
+FERAF LML M4

Il CONNECTION TABLE
E L i%

@Please consult us how to connect.

@ ERBHVEE LT,

Encoder
Ira—4

0.05TIR
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INCREMENTAL
LT YRAEI

APPLICATION FEATURES
A& B R

&l ®Brushless DC Servo motor control ®Easy to attach
= AC.DC & — &l B 1 A5
< eUltra Small Size
E /M
oc
(&)
=

TS5200N300

OI H 3 5Series

Dimension mm ~Fi%& mm

R14.5 +0.5
(Eiﬁﬁll?’éﬁn [ ﬁ) S
PCD 297 i B
Recommended screw hole - |

— A\ \ on installation side :
Hexagon e Y] !‘ﬂ PCD 29" . 7,7,3 8
socket set screw 3 4 / £ — / <
2-M2 % & o |
RARNMLEHRL < — Z A1
2AfTE =
90°
31.5
02 [
Encoder mounting surface 77L J:
I a-SRfME \ B
93 -
2 — N I I
cos5 g N e —
4,+f - °s 23.5 Max o
) A—— -
Nl SN\ A EER I SN . z |
s bevry B :
TR ST IRSESYY I RARMAL  M25
105 | o F - EhESER
087 o Lo Recommended screw:
. g Hexagon socket head cap screw.M2.5 ~._L=500Min
) Recommended A Plain and Spring washer is used.
Shaft De{aﬂs Dimensions on shaft
oLtk E— 28R A
Unless otherwise specified tolerance is +0.5mm HEENAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

OIH 35 - P[ |-[LI[6]-[56]v
. . Resolution Model No. TsOOOONOOO Pole Volt
Optical Size " , e oltage
P SERE Cm| | B R | 448 | 6iE | 81E B H BREE
Incremental # 35mm 500 TS5204 4448 5 45V

Hollow Shaft 1,000 TS5207 6 : 618
Encoder 1,024 TS5208 88t Output phase
2,000 TS5212 |N300|N310|N330 H:" 7
6:A,B,Z
2,048 TS5213 U,V, W #
2,500 TS5214 —
3,000 TS5231 Output form

HARRE

L © Line Driver

23 Zamygaug,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 59x10"3N-m
2 i3 HE 500~3,000 C/T #z )] N )7 v (60gf - cm Max)
Supply Voltage o Moment of Inertia 1.0x10-6 kg-m?
2 # ® K DO+5V 5% m o o E (10g-cm? Max)
Consumption Current Maximum Rotating Speed 6,000min -1
W = = * 200mA Max 8 X BH & % & (6,000rpm) -
— <
adial Play |
. ST TIVEED 0.05mm TIR Max
Mounting Tolerance Axial End Play =
ADBFRALCE XL | BMFEASZ 0.2mm Max L
=R Shaft Inclination E
" 26C31 wE N 0.1° Max o
€ 0 ;
£ perating Temp. Range (s REO o
 H | Line Driver \Sjour;e%q;rrent SomA M B O£ B E & 20~+85°C CZ,
2| 74K A4N o mA Max Storage Temp. Range o =
5 i ﬁ # N=] g fﬁ -25~4+85°C
O g Sink Current -
o SUOBR 20mA Max Protective Construction IP = 40 Electronic Circuits Disclosed
= & s & - (BFEEEH)
Vibration 49m/s?
# L) (5G) (HEF1G)
Maximum Response Frequency Shock 490m/s?
BN EEEE 200kHz Max i ] (506)
Rise time, Fall time Mass
- ’ - 3 = .2kg M
TEY . LT Y RM 100nsec. Max u 0-2kg Max

M CIRCUIT AT OUTPUT STAGE (EXAMPLE) Il OUTPUT PHASE SHIFT
HARE R (B]) HARLHEZE

® Line Driver Output 51 > K5 1 /3HH T T T T
a, b _c_d| abed=ztg 3

Twisted Pair Shield Cable

\
AP IAVAOZD AN I__l I_
26C31 48 ZimPllg 261532 1854 Ach Qutput g : From Uch (rise point)

A HBHEH to Zch center

E Bch Output I_l I_ tE1°
B HHHAN CZMEFDEUME GIEY)

v t+1°
Encoder ‘>Z<Transfer distance 1Tkm Max 7;7 Zch Output | |
P iRk EEEE Tkmil T Z #8HH e |
* Note that transfer distance depends much on ambient condition.

MRRNGRIER S, FRAREICERZI(EDYEFTOTITERC LS, ‘ g

B ATTACHING WAY (EXAMPLE) whowput [ 1 [

U A
B{FAE (Bl) Veh Output —— | | L Pole
Dimension mm ~Fi& mm v 1R — | 8% | klmnpg | r
2_M2x3 Wch Output _I__I I 4 30+1.5 180
Hexagon socket set screw (Cup point) W BB k 1| m[n; plg 6 20+1.5° | 120°
/ﬁﬁmﬁimnu (K 13 &%) M2x3 (27) ' ' 8 15+1.5° | 90°
CCwW
Viewed from Mounting side
MftEELWRT
T % # X
— R © Hexagon wrench
I;égz;;g shaft j T RmERINF Lead color Line driver Output
| i g’— U—Fig& A A PAY: -]
— K RED 7 DC+5V o
M2.5 Hexagon head socket cap screw BLACK & GND -
RARMHRILE M25 BLUE & AchOutput
K—LRA L hLFHL IR BLUE/BLACK &/B Achoutput -
RABZINF & EOEIC
. GREEN B ch Output
. MIULTHALTEE L, # B ch Dutput_7
Please process and use the GREEN/BLACK #®/®& B ch Output
ball point wrench or hex YELLOW = ZchOutput o
wrench as shown in figure. YELLOW,/BLACK & /2 Zch Output ]
B SPECIAL REQUIREMENTS o . oo
. BROWN,/BLACK %/ & U ch Output
For special cases, please consult us. GRAY % ¥ ch Output
F3l : BB CERT IO - = ]
_ R AR =T GRAY,/BLACK /B V ch Output
* With cover HIN—1F
+ Open collector output (5V,12V) #—7>2aL 7% (5V,12V) WHITE B ﬂ ch Output
- Less wiring type BRI 21T WHITE/BLACK H/2 W ch Output -

Zamagaua, 24





INCREMENTAL
LT YRAEI

APPLICATION FEATURES
A& R
&l ®Brushless DC Servo motor control ®Easy to attach
= ACDC=E- 4 il B0 (HF 255
=
TT]
oc
(&)
=
TS5200N500

OI H 488eries

Dimension mm ~Fi%& mm

L = 500 Min
~ 5

Mounting plate details

35 Mt iE stk

Encoder mounting surface

I a—-4ZBftmE

)

-0.008

0

\}
¢ 8 +8.015

gx @ -
33 ¢ 4|» 0
R e -
% L =
<
2.5 2-M3
7 e P
Recommended Dimensions on shaft Hexagon
E- iR Shaft Details ~ SOoket set screw
otk (Attached)
E— NRARMLED
Unless otherwise specified tolerance is +0.5mm HEENAZE £0.5mm BU2ARE

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

O‘IH48— - PL |-LLI[6/-[5]V

i . Resolution Model No. TsOOOONOOO Pole
Optical Size SR O/ S pra e pr 5 = %(J,;;?}ei
Incremental ¢ 48mm 1,000 TS5207 4 4B 5" 45V
Hollow Shaft 1,024 TS5208 6 : 618
Encoder 2,000 TS5212 88t Output phase
2,048 TS5213 Ho7
2 500 Ts521a N500| N510 |N530 6:AB,ZH
’ U,V,W#
3,000 TS5231
5,000 TS5217 Output form
6,000 TS5233 HARRE

L © Line Driver

25 Zamygaug,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 9.8x10"3N-m
Py - & 1,000~6,000 C/T g ® + 7 (100gf- cm Max)
Supply Voltage o Moment of Inertia 6.5x10 -6 kg-m?
2 # ® K DO+5V=5% m o o E (659 -cm? Max)
Consumption Current Maximum Rotating Speed 6,000min -1
W = = * 200mA Max 8 X H & E & (6,000rpm) =
Radial P!
_ sSSP 0.05mm TIR Max E
Mounting Tolerance Axial End Play 0.2mm Max
AhwmpEELEXL | WRAE : Ll
" 261531 184 ih 0.1° Max E
€ 0 :
£ perating Temp. Range (s REO o
 # | Line Driver \Sjour;e%;rrent SOmA M ® O£ B E & 20~+85°C CZ,
a | 721> F74N o mA Max Storage Temp. Range 05 485°C =
3 . ®’R F R E @&
O g Sink Current
= LB R 20mA Max Protective Construction
7 % I & IP =40
Vibration 49m/s? (5G)
# B (HBF2G)
Maximum Response Frequency Shock 980m/s?
BN EE 200kHz Max w » (100G)
Rise time, Fall time Mass
¥ EW . % F VOB 100nsec Max = g 0.3kg Max

M CIRCUIT AT OUTPUT STAGE (EXAMPLE) Il OUTPUT PHASE SHIFT
HARE R (B]) HARLHEZE

® Line Driver Qutput 4> KRS 4/\HH T

INE
I+
@i+
NI

d a.b.cd=

Twisted Pair Shield Cable.

YLRIRT IR
26LS31 484 / F—J) | 26LS32 #HY A ch Output _I I__I g : :From Uch (rise point)
A fHED to Zch center

B ch Output pE1e
‘DZ B BN —l I_l I_ g:ZMFE UM (ZEY)
1+1°
Encoder ‘>:<~Transfer distance 1km Max e Z ch Qutput | R |

| AT E 1kmL Z HBEA . | CCW
fRREER 1km L ‘ Viewed from Mounting side
WM\ELVRT

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

XRERMERIERE . EARBEICEVRE(EDYETOTITEFECLEL,

B ATTACHING WAY (EXAMPLE) U i I
Bt ()

9

le—Z !

V ch Output | | |
Dimension mm ~Fi% mm v ifgﬂfﬁ L | % | k,l,m,n,p,q r
4 30+1° | 180°
2-M3x3 wehoutput I | 1 I 6 20+1° | 120°
Hexagon socket set screw (Cup point) w B A ki l|mlni.plq s 1521° 90°
/mr\mtm U (< i#%) M3x3 (27) ) -
e 1 %
Driving Shaft[™ | Lead color Line driver Output
EREh { U—KE SAL RS 5HH
i A RED 7 DC+5V
BLACK = GND
M3 Hexagon head socket cap screw
ABAHFL N M3 BLUE = A ch Output ]
BLUE,/BLACK &5/2 A ch Output
GREEN & B ch Output —
- GREEN,/BLACK /B BchOutput -
YELLOW = Zch Output o
YELLOW,/BLACK % /8 Z ch Output -
M SPECIAL REQUIREMENTS o - G o]
- BROWN,/BLACK %*/8 U ch Output
For special cases, please consult us. GRAY R V oh Outout
e IR C utpu
HER R BRI CERTSO Vch Output 4
GRAY,/BLACK R/B V ch Output
+ Open collector output (5V,12V) #—7>23aL 7% (5V,12V)
* High resoolution 24,000Max.  =%#28E 24,000C/Ti2 WHITE B ECh Output
. Less wiring type BRI 1T WHITE/BLACK B2 W ch Output -
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INCREMENTAL
LT YRAEI

APPLICATION FEATURES
A& R
&' ®Brushless DC Servo motor control ®Easy to attach
= ACDC=E- 4 il B0 (HF 255
=
TT]
oc
(&)
=
TS5200N400

OI H 6 OSeries

Dimension mm & mm

42

0.2

N.P

460

I O—9BHHE
25Min. \N

.y
LJIEE%J .
ABRHIEDRC
&35

2
Shaft Details Recommended Dimensions on shaft
IR HEEE— 28

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

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

O‘IH60— - PL |-LLI[6/-[5]V

. . Resolution Model No. TSOOOONOOO Pole
Optical Size ARREE /T % % |44 ol | sl & %?},;;Sei
Incremental $ 60mm 1,000 TS5207 4: 448 51 45V
Hollow Shaft 1,024 TS5208 6: 618
Encoder 2,000 TS5212 88t Output phase
2,500 TS5214 R
5000 TS5217 N400| N410 | N430 6:A,B,Z
d U,V, W
6,000 TS5233
8,192 TS5246 Output form

HARRE

L © Line Driver

27 g,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution Starting Torque 9.8x10"3N-m
2 i3 HE 1,000~8,192 C/T #z )] N )7 v (100gf- cm Max)
Supply Voltage V5O Moment of Inertia 6.5x10 -6 kg-m?
2 # ® K DO+5V=5% m o o E (659 -cm? Max)
Consumption Current Maximum Rotating Speed 6,000min -1
W = = * 200mA Max 8 X H & E & (6,000rpm) =
S g 0.05mm TIR Max =
Mounting Tolerance Axial End Play 0.2mm Max =
AhmHELEXL | BIANE : —
" 261531 184 ih 0.1° Max E
£ perating Temp. Range (s REO o
@ 1| Line Driver \Sjoir;e%q;rrent pomA B % B E & 20~+85°C CZ,
2| 74K A4N o mA Max Storage Temp. Range o =
s 7 B B B E & -25~+85°C
O g Sink Current -
- LB R 20mA Max Protective Construction
& & W B IP =40
Vibration 49m/s? (5G)
# B (HBF2G)
Maximum Response Frequency Shock 980m/s?
BN EE 200kHz Max w » (100G)
Rise time, Fall time Mass
IOE Y. TV OB 100nsec Max = B 0.5kg Max
Ll
HABREE (5]) HALIHEZE
® Line Driver OQutput 14 > RS 4 /\HAH T
bod= 1 +1 e=Tzl
a, b,c,d a"°"4—3 €= -2
I

Twisted Pair Shield Cable.

/AR INT S =)L R
26LS31 484 F—J) | 26LS32 #HY A ch Output _I I__I g : :From Uch (rise point)

A fHED to Zch center
B ch Output | | | pE1e
‘E B BN —l g:ZMFE UM (ZEY)
1+1°
Encoder ‘>:<~Transfer distance 1km Max e Zch ;)u‘l:tljp;;:} | R |
\ Mm% ) Z 18 ccw
MARXIEE  km LT | Viewed from Mounting side
*¢Note that transfer distance depends much on ambient condition. g BEELRT
NRRGRIEHIE . FRARBICLVRZ(EDVETOTITEERCES L, “—'

B ATTACHING WAY (EXAMPLE) U i I
Bt ()

V ch Output |
Dimension mm ~Fi& mm Vi *EHE?J L — | 8% | kimnpa| -
4 30+1° | 180°
2-M3x3 wechouput I | 1 I 6 20+1° | 120°
Hexagon socket set screw (Cup point) w HEHE A ki llm|[n plag 3 15210 90°
/mr\mtm U (< i#5) M3x3 (27) ) ) =
| = 5 %
Driving Shaft [~ | —] Lead color Line driver Output
BR U— N 5S4 RS CNHA
RED 7 DC+5V
- BLACK = GND
BLUE & Ach Output
M3 Hexagon head socket cap screw BLUE,/BLACK &5/2 AchOutput -
o 5
ARBRFFN b M3 GREEN 7 B ch Output
BN GREEN,/BLACK /B BchOutput -
YELLOW = Zch Output o
YELLOW,/BLACK % /8 Z ch Output -
M SPECIAL REQUIREMENTS o - G o]
. BROWN,/BLACK %/ & U ch Output
For special cases, please consult us. GRAY R V oh Outout
HER R BRI CERTSO Vch Output 4
GRAY/BLACK  [R/& V ch Output
« Complemental output (12-15V) 2> 71 X > &ZJLHA (12~15V)
+ Less wiring type HER21 T WHITE B Weh Output -
WHITE/BLACK H/2 W ch Output -
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INCREMENTAL
LT YRAEI

APPLICATION FEATURES
R & "R

®Machine Tools ®Strong resistance against vibrations
T AR AREIPEC B, SHEA S,
®High speed response
IS E

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

4 f5mIE% 2 R LTI DR D 4 50750 Z % )

TS5270 (BHHEEY 2 —L=04)

MIiBO0.4

=
|
=
1T,
=
(1T
oc
O
=

Dimension mm }i% mm
Max. inalignment between sensor and wheel center
L = 3500 Min 2-05.3 | LY EEEO L 2T NFEEE0.3
\ E _‘f i Y
~| 8 2 b i
<
+= > I S <D B
on e g
& R pan T ] T O/\ 3
e e B
oSN 12y H
Cg HH'" «.lQ 5001 ! o~ />/ 'g v
o| 0¥ S | - &S
2y ! S
2 f Spur wheel ‘ éfﬁ_l
oh (Spur wheel is not included.) 0
o e ! P
< (REIIHFBLTWEEA) Y Spur wheel for
[} .
: N // -0.04 Z-phase signal
] - i = Vi ZiBFEE
i g@
= 18
o4 \
N
1 3 'iﬁ
=] | Bl
© = )7 ==
i A 1 #
: ML — < i
I i J
; 40 Max
A
o Al
. 1]oo2|A
Recommendable pilot diameter for motor ¢ 122
Unless otherwise specified tolerance is =0.5mm HEESAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HEX DR (3 RER THEMERE C £ & LY,

MIB 0.4~ C/T-[L1[3]-[B]v
]
. Resolution Model No. ‘ Voltage
Magnetic C/T % B O
| tal S B Output phase BREE
nerementa 1,024 3% TS5270N15 WA 4 5: +5V
Built-in %No. of teeth=256 3. A, B, Zphase
Encoder KEH256DI5E
Output form
Module of Spur wheel H AR RE
AR 12— L : Line Driver
i':i%(;i:)% za=h © For special cases, please consult us.

O #FAIH#RIE S 20,

29 amygaug,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution (No. of teeth=256) Air gap between Sensor & wheel
&l = - 9 o .15 +£0.01
# ® ge | To2eom (EH256D52) T Y EEESNOF ¥ v T 015 =0.01mm
Supply Voltage 5% Radial Inalignment btwn Sensor & wheel .
B i % 3 DC+5Vigs, Y EEES Y TINHIER L *0.3mm
Consumption Current Axial Inalignment btwn Sensor & wheel .
H R B % 300mA Y EWERS R MEEMERL *0.5mm -
Onerat <
perating Temp. Range 10~+80°C -
“ 261531 B £ B B & o =
£ LU
£ Storage Temp. Range o0 o
.u'? 7| Line Driver \Sjoir;e%(?;rrent SomA Max ] =& B E @ 20~+100°C E
a | 71T K740 o Protective Construction oc
£ w ® % e - IP =50 (&)
O g Sink Current ki = =2
= 3,8 = > Vibrati Full Amplitud —
v IR 20mA Max yébra on 8 | 2mig  1.5mm 0.5Hr (5~500Hz2)
Maximum Response Frequency 200kH Shock 294m/s? (30G) 3 axes 6directions. 10 times each
B A B 5 A B % i ] B | fimsec 3867 £108
Rise time, Fall time Mass
TEN., TFYBM 8 ] 0.5kg Max
L
HAERERE () H A ZE
— = ¢ T
® Line Driver OQutput 54 > KZ M4 /\HH T.7T T
a|bjc|d a.b.c.d=zi§ e=-%3
Twisted Pair Shield Cable. !
sl JAAMT =L W A ch Output
26LS31 18 =70 | 26832 1Y A A _,__\_ _| et

[&] [4]
Te S I S ey I
: ovﬁ
Encoder ‘>< Transfer distance 1km Max 7 Z ch Output it e
R EE T kmEL T ZABH 7 T

cw
CW rotation viewed from magnetic sensor side
B AR 7 Y & ) R CRET AR EERRE

* Note that transfer distance depends much on ambient condition.
MRNERERE. FRARRICEVAREEDYETOTITERC LS,

Il CONNECTION TABLE Il SPUR WHEEL SPECIFICATION
¥ e & HAE U lRELE
Lead color Function ® Spur wheel of A-Bch Signals ~ A#8. B#iEFIsEE{Hik
U —KNige& #® BE g)'()f Te%h 256
RED b DC+5V Module 0.4
BLACK = GND Va0 :
BLU E/ E/i Ach Output ’I;’T!es;;re éngle 20°
BLUE,/BLACK B8/ 7 A ch Output Accuracy _
GREEN #® B ch Output Lis} i1 JGMAS~ 4%
GREEN/BLACK #&/2 B ch Output ,T—;°th Thickness 8mm
YELLOW ® Z ch Output Outer Dia.runout against Inner dia. 0.02TIR Max
YELLOW,/BLACK &/2 Z ch Output REICHT 2SR i
Shield pantiaN Case GND @ Spur wheel of Zch Signals ~ Z #EFAsEE 4%
No.of Te%h 1
i3]
B SPUR WHEEL (Separate Sale) Moduie o
HeE (B15E) BT :
Pressure Angle 20°
E 7 A
Model No. No.of Teeth Outer Dia. Inner Dia. Tooth Thickness
B B EESME HEERE E 4mm
MU1528N45 256 $103.2+0.02 9 45 +001 ® Placement of Zch wheel vs Ach Bch wheel
MU1528N50 256 0103.2+0.02 0 50 *%1 ZHHEEE A, BHEEEOMERR

Index for Z ch
R ZHREA Ty I X

e : ;
K
Wheel for A.B ch
A A BEE®RE
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APPLICATION

A&

®Measuring Equipment

FEATURES

R

®Small and Light weight

A IR o /N R
®Machine Tools ®Rigid Bearing
TAERE M L B
®Robots ®Low Cost
gy b {ECAT A%
TS5610

OA S 5 OSeries

4001

ABSOLUTE

3-M3 &Z6
3-M3 Depth 6

Unless otherwise specified tolerance is + 0.5mm

60

I'—«»—
Bm

0452
| 032 80

$50

J.

BESAZE £0.5mm

LJ

Dimension mm ~Fi%& mm

% ~_L=500Min

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

8

bit

C

5

Vv

O;f\S 50 —

Optical
Absolute
Shaft

Encoder

Size
¢ 50mm

Resolution bit Model No.
2 @B OB Y
8 TS5610

31 amygaug

|

Output form

C : Open Collector

Voltage
5145V

Output phase
H A M
G : Gray

L4

HARRE






B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution 8 bit Starting Torque 9.8x10"2"N-m
e % B ' g ® b N7 (1kgf- cm Max)
N . i .0x10~6 kg - m?
gjutput Phasejj " Gray Code LA T— K 1l\éoment ifﬁlnema - $ (?3%); .Ocmz I?Aar:)
- - —
Consumption Current Radial 98N
b - B P 120mA Max Allowable Shaft Load - 221G (10kgf Max)
OB W o® B Axial 49N
#wrm (5kgf Max)
Operating Temp. Range o
TD62503F 10~
g = Maximum Allowable Output Voltage B Off B K B B 10meree
2 A Open Collector *HFRHAEE ? 24V ¢ Storage Temp. Range
= BAHFE EE 4 : —20~+ 85°
2 *—-7ravv 4 ®r F# A E 20~+85°C
g ’ Maximum Allowable Sink Current Protective Construction
& BAHARAER  80mA & & om & IP = 50
Vibration 49m/s?
& B (5G) w
Maximum Response Frequency Shock 490m/s? =
I ENEREE 10KHz ® = (50G) =
Rise time, Fall time Mass (@)
T Y. LT M u ] 0.5kg Max @
N [ =
Ll
HABER (B) HAMHEZE
® Open Collector Qutput #—7">aL 7 4HA ® Gray Code JL4a—FK
—CCW Vviewed from Shaft End
?hle)lﬁl Eiifbl_e.j_)b #in L WRT
; S | DC+5V:RL=220Q
/ Power supply DC+12V:Ri=470Q ot
ES e
/ \ Output signal Iine./ \ J_
3
— e | 47 2
- ~ L : Load 22
Encoder ‘>< Transfer distance 50m Max ‘ L& —\—,—\_
|

B (=% ERES0m LT (Ic=20mA)

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

o[1]2]3]4]s]6]7]8]o10lt1[12]13]14]15]16]17]18]19]20]21]22

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

HEREEAREL, ERVOBERFEERLERTT.

Il CONNECTION TABLE
E L i%

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

(HAES I, HAESRICTHAEE TR Z80)

Lead color Function Lead color Function Lead color Function
U— NigeE - - I — Nig& w8 U—Nige& w8
BROWN B3 1 ST Digit (MSB) 27 || GREEN & 5 TH Digit 23 || BLACK = GND
RED i 2 ND Digit 26 || BLUE & 6 TH Digit 22 || WHITE =] DC+5V
ORANGE & 3 RD Digit 25 || VIOLET % 7 TH Digit 21 - —
YELLOW = 4 TH Digit 24 || GRAY S 8 TH Digit (LSB) 2° - I
m{#ﬁ}ﬁ (@J) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm s E mm B IRT7I54X2 MIFERTBH Y TU L THEILE>TED>TEETOTEREL T L&,
Driving Shaft
EREhdn
Driving Shaft 7
X N -
l = . 0.15deg Max
—5 v
N < N S T Encoder
= 20 Max Ioa—4
=}
p= B=

Plus pan-head screw
TFARENMIL M3
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ABSOLUTE

ABSOLUTE

I IJa—hk

APPLICATION

FEATURES

A& B R
®Measuring Equipment ®Rigid type

Al b 2 BRERILIE
®Machine Tools oLow Cost

TAERE (A4
®Robots

=

TS5620

OA S 688eries

Dimension mm ~Fi%& mm

1 93Max
7.6
5801 By 25 4+
9 3-M3 R&7 = |45 64
3-M3 Depth 7 - "
<
/—é@\ I_I )
4 s
=z
3 2 3
S| o & | = ] L
g g = 2 5
=S o = é
0
=
x
% A B
Connector E
SRCN2A25-24P ~
“_SRCN6A25-24S (# 73 3>) -
Unless otherwise specified tolerance is = 0.5mm BEINAZE £0.5mm
ODESIGNATE THE NAME OF FUNCTION WHEN ORDERING
VAR ap =4 | =Y | A
EEX DR 3R THEMEE C 728 LY,
OAS 68 — bit —[C| -]V
. . Resolution . Model No. Voltage
Optical Size 5 @ g bit B TR
Absolute ¢ 68mm 10 TS5620 545V
Shaft 11 TS5621 12 +12v
Encoder 12 TS5622
. Output phase
~ %
0~359C/T (1) TS5626 WoH 48
(3 1) 0~359 resolution shall be for P I Pure Binary
OAS68-360C/T-CG-5V only. BL2iE
S HRBE0~359( OASE8-360C/T-CG-5V G: grlf{r
DHEBNET,
Output form
AR
C : Open Collector
STANDARD ITEM #1Z#&
Description | Size | Resolution Ofgtr%‘t IODLrJ]tapng Voltage| | N-number
' ® S| DERRE wnpee| wohdE | BE N &
5 N131
G 12 N231
OAS 68 bit C
p 5 N132
12 N232

33 amygaug,

O For special cases, please consult us.
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B SPECIFICATIONS

4%

— CW Viewed from Shaft End

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution . . . Starting Torque 9.8x10"2"N-m
PN @ & 10bit, 11bit, 12bit, 360C/T i ) r W 5 (1kgf- cm Max)
Output Phase Pure Binary Code, Gray Code Moment of Inertia 3.0x10-% kg -m?
H ] # f2¢a3—K, JL/a-F 18 i3 :3 % (30g - cm? Max)
Supply Voltage 5O L EO Maximum Rotating Speed 5,000min-"
® B 2 ® E | DCrVEs® DO+12V=8% 11 g x B & % & (5,000rpm)
Consumption Current Radial 98N
b ® z i 250mA Max Allowable Shaft Load FEHE (10kgf Max)
s W O w B Axial 49N
A @ (5kgf Max)
Operating Temp. Range - o
£ H _ TD62503F B £ B E B B -10~+70°C
S % o Collector Maximum Allowable Output Voltage Storags Temp. Range
= pen BANAHAEE 24V : —00~4 85°
Syl A-7ravss _ _ ® % B & 20m85°C
8 ] Maximum Allowable Sink Current Protective Construction P <52
U] BRAHARAER 80mA ® % ® & =
Vibration 98m/s?
& B (10G)
Maximum Response Frequency Shock 980m/s?
B AKX B OH B 10kHz & B (100G)
Rise time, Fall time Mass
I kW XTFYUBHE et B 1.5kg Max
Ll
HAOERERE () HAAMEE (F])
® Open Collector Qutput #—7">aL 7 4HA ® Pure Binary Code #i2¥—FK ® Gray Code L4 d—FK

— CCW viewed from Shaft End

Shield Cable. " PRy ) s
S RE—T (Reverse "Open", "5V") #ifid 1) R T Eim L WRT
/ Power Supply DC+5V:RL=220Q o o
— DC+12V:Ri=470Q
B8 I
/ \ Output signal Iine./ \ J_ 2 2z |
— waEssn |\ 41 z 2 —
~ . 2! 2 — —
Encoder ‘ ¥ Transfer distance 50m Max ‘ t Loadﬁ . (S B I B R . 1 [l
Bz < EEBE50m LT (Ic=20mA) SN pEp il Wl i I Bl T N e T s I e N B
o[1]2]3]4]5]6]7]s]o[1o]t1[12ta14]1s]16]17]1e[1ofool1] o[1]2]3]4]5]6]7[8]o1o[t1121af14]1s]16]17]18]19[20f21]2]

*Note that transfer distance depends much on ambient condition.

NRNERIERE R, FRARRICLRECEDYETOTIERS LS,

Bl CONNECTION TABLE (EXAMPLE)

(%1)

i S

ABSOLUTE

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

(HAESF. HAESRICTHEE

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

CHERRC 2E W)

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

Note) In case of pure binary code,Count increasing direction Can be changed by applying 5V or 0V.

x

M OUTPUT SIGNAL TABLE (EXAMPLE)
HAEEER ()

) M2¥EI—-NDIHAE.

“BV7 F /-3 “OV” EEIMY B LICKUEMAMEEADEPTEET,

Note that attaching alignment can be changed by the cou'élings when coupled to the driving shaft.
BEIZRT7IAA MNIERTEHY T THEILL>TED>TEERTOTERELTLLES L,

Resolution $ME&BE Digit #i 1ST 2ND 3RD 4TH 5TH 6TH 7TH 8TH 9TH 10TH 11TH 12TH 13TH
10 bit 29 28 27 26 25 24 28 22 21 20
11 bit 210 29 28 27 26 25 24 23 22 21 20
12 bit 211 210 29 28 27 26 25 24 23 22 21 20
. Driving Shaft
B ATTACHING WAY g / e
(EXAMPLE? 7::5 ' % ’’’’’ D 0.15deg Max
5% (B) A
. . [S] Encoder
Sigersion IR e e o 5





ABSOLUTE

ABSOLUTE

I IJa—hk

APPLICATION
A&

®Machine Tools

AR

TS1857

FEATURES
"R

e®Specially divided

REER oy
®Rigid type
BREERALIE

OA S 6 6Series

24.6"

Dimension mm ~Fi%& mm

71Max

¢ 6080

Unless otherwise specified tolerance is + 0.5mm

i

~

o
|‘,Am
B w

3
I 1 > -2
< ©
=
LED for displaying
]\ the marker signal

~—H{ESF/RLED

%} . L=800Min

BESAZE £0.5mm

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

E

24]y

OAS 66 — -
A

Optical Size ?}esﬁﬁ%g M;geli'éo.
:::;Iute #66mm 8 gViSi%‘ TS1857N8
Encoder 12 gViSi;; ToteeTNI2
16 ?}ivisi;; TS1857N16
20 ?}ivisigj‘ TS1857N30
60 ?}ivisigj‘ TS1857N60
?}ivisigj‘ TS1857N90

35 amygaug,

Voltage
BAEE
24 1 +24V

Output phase
Hoh M
P : Pure Binary
#23&

Output form
HARRE
. Emitter follower
‘IIv4a7407

O For special cases, please consult us.

O $FAHRRIF T 20,






B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resolution 8~90 Division Starting Torque 2.0x10"2N-m
2 % BE | #E )] N )7 v (200gf - cm Max)
Output Phase . N . Moment of Inertia 3.0x10-% kg - m?
i ad—
0 5 i Pure Binary Code #f 2 K 8 e 8 = (30g - cm? Max)
Supply Voltage Maximum Rotating Speed 5,000min-"
] DC + 24V 5% o g ©pe
L i B E retime B X B & % K (5,000rpm)
Consumption Current Radial 98N
b ® z i 150mA Max Allowable Shaft Load FEHE (10kgf Max)
s W O w B Axial 49N
A @ (5kgf Max)
Operating Temp. Range - o
1S Hi Maximum Allowable Output Voltage B £ B E & H ~10~+60°C
L-'-? 71| Emitter follower BEARSHAERE 50v Storage Temp. Range —20~+85°C
E— | TIvVE74HT Maximum Allowable Sink Current kR # & K
3 - BAHEARAER 200mA Protectivtf Construction IP =53
= G # # &
Vibration 176m/s?
& B (18G)
Maximum Response Frequency 20KkHz Shock 980m/s?
B XK & & B B # & % (100G)
Rise time, Fall time Mass
TEN. TFYBM H 2 0-6kg Max

M CIRCUIT AT OUTPUT STAGE (EXAMPLE)
HARE R (B])

IIyv47407HA

Sh|e|d Cable.
=LK —TIb

/ Power Supply
DC+5V:RL=220Q
Output S|gnal line. DC+12V:Ru=220Q

\
| mpeme | gileZ O]
|

® Emitter Follower Output

—

L: Load
‘X Transfer distance 50m Max

Encoder L: B
B {m% IEBES0m LT (Ic=20mA)

* Note that transfer distance depends much on ambient condition.
MRNERERE . FRARRICEVARE(EDYETOTITERC LS,

Bl CONNECTION TABLE (EXAMPLE)

Il OUTPUT PHASE SHIFT (EXAMPLE)

HAMEE (6)

Division Viewed from Shaft End
*125zi COW g 1) R <

0° 90° 180° 240° 3607

0 1 2 3 4 5 6 7 8 9 10 11 12

Strobe Sig.[ LI LI LI LI LI LI L L L L L L

20| M1 1 1 1 1 |

2' || L1 | I

22l 0000 orruvUrure ]

28 | |y Iy Iy

Parity Sig.[ 1 L1 gl I

Marker Sig.[— —

Division Viewed from Shaft End
*16 53 COW siz xR T

0° 90° 180

° 240° 360°
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16|

Strobe Sig.[ L L L LM LT LU LT LU L L LT L UL

& & (B)

2|l Mmoo |

2 ! ! ! il gy Bl
-5 IR e I I W e N s I s s o B
Lead color Function Lead color Function 2
. ) . & I Iy Iy 6 oy 6y
I —Nig&e # BE —Nig&e # BE Parity Sig.
VIOLET % DC+24V RED 7 20 Marker Sig.ry iy
1
WHITE 2 GND ORANGE & 2 *The logic shall be negative and above figures shall show
GRAY 3 GND YELLOW = 22 voltage wave-forms.
BLACK =2 Parity Sig. GREEN % 28 HERIBIIBREL, ERVOBERFERLEZRTT,
BROWN % Storobe Sig. *For other details, please refer to individual Specification.

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

Y —NEBIELEDRRODA TESHAEhE A,

B ATTACHING WAY (EXAMPLE)

Hyf‘-]-ﬁ;f (ﬁlj) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm sFE mm  BAIZ7IMA> MIERATEDy TV THLE>TED>TEXTOTERL TS EEL,

77 Driving Shaft
Attaching plate (P11712) Optional Driving Shaft EREhEh
WA (P11712) B ma | - B SN
2-045 ‘ - \ 015 Max
] e
b
o| O =)
20Max .
[l
N\
0 2 Plus pan-head screw ’
3.2% FFEAMLENNLL M4
20 5.2%. =
: Attaching plate (P11712) 3places (Optional)
B (P11712) 3EFr (BIFE)

XZOMEFRISERNERCIUET,
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ABSOLUTE

ABSOLUTE

I IJa—hk

APPLICATION FEATURES
R & B R
®Detection of press eVibration-proof = ®With BUSY signal
crank angle it BUSY {55t
TV A2 5 VoA e®Shock-proof
i e
®Water Drop proof
Pttt
TS5607
24.6* 66Max Dimension mm & mm
7.6 3.3
3
=
HINIEER
=2 P4
15 ‘
=
g\ Cable
r—7J  L=800Max

Unless otherwise specified tolerance is +0.5mm

IBESAZE +0.5mm

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

360

O;f\S 66 -

!

C/T—[Cl[Bl-12)v

Optical
Absolute
Shaft

Encoder

Size
¢ 66mm

Resolution Model No. Voltage
o2 B R S EEEE
360 TS5607N4 121412V

37 amygaus,

Output phase
H # M
B : BCD

Output form
H AR EE
C : Open Collector

© For special cases, please consult us.

O HFAIERRIF T 20,






B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
Resoluti tarting T 9.8x10-2N -
a  m B 0 ~359C/T R (1kgf- om Max)
. i .0x10 - ¢ kg - m?
gjutput Phasejj . BCD Code BCDZ— K 1l\éoment ifﬁlnema - $ (?3%); .Ocmz I?Aar:)
- - —
;Supply Vt;};age ® - DC+12V=10% éaxm;?m R@otatlrég Sp:d & ?éogg(?:;]m)
\ Py 52 ’
Consumption Current Radial 98N
b - B i 800mA Max Allowable Shaft Load FEHE (10kgf Max)
FOE @ & = Axial 49N
A @ (5kgf Max)
Operating Temp. Range - o
1S Hi Maximum Allowable Output Voltage B £ B E & H 0~+50°C
"-'-? ] Open Collector BARSHAERE 28v Storage Temp. Range ~10~+70°C
E— i A-=7rav7s 4 Maximum Allowable Sink Current R # & K
S g BAMARAER  50mA ;:otecnve;E Constru;%ion N 54
- % =
Vibration 49m/s? (5G) &t 98m/s? (10G) 5~500Hz
& By 3EE1H w
Maximum Response Frequency Shock > =
= . . _ 490m/s? (50G) 11 . 36 3
B X 5 Z B § M 2.5kHz & = m/s? (50G) 11m sec. 38675 A% 3ME 3
Rise time, Fall time Mass N (@)
. ’ - . - X — 7 VIR
T EY . TTFYEE 1.5 sec Max o - 0.6kg Max (7 — 7 IVIZE<) 8
<

M CIRCUIT AT OUTPUT STAGE (EXAMPLE) I OUTPUT PHASE SHIFT
HARE R (B]) HARLHEZE

® Open Collector Qutput #—7">aL 7 4HA —+ CCW Viewed from Shaft End

Shield Cable. #him &R T
= Rr—=TJW 2510
/Power Supply DC+5V:RL=220Q X
DC+12V:Ri=220Q
EZd 2°x10 — T R
/ Output signal Iine./ \ J_
—K | ) H1ESE | 4% 2 L] L]
- ~ L: Load 2
Encoder ‘>< Transfer distance 50m Max ‘ L: éan 2 | L
PrfEXBEBES0mEL T (Ic=20mA)’ o
[ SN S

*Note that transfer distance depends much on ambient condition. )
MRRERIER(E . FARRICEVRE(EDYETOTITERC LS, 2

o[1[2][3]4]s]e]7[8]o]to[t1]r=]13]14]1s[16[17]18] 10]20]21]e2

. CON NECTION TAB LE *The logic shall be negative and above figure shall show a voltage wave-form

E & i% KERIBIZARE L, ERVOBEREFEEZRLARTT,

Lead color Function Lead color Function Lead color Function

U—Fige - - J—FigeE W BE U—Fige L -
BROWN 3 B2 (x200) (MSB) BLUE &5 A1 (x10) WHITE/VIOLET HB/% DC+12V
RED b A2 (x100) VIOLET %% DO (x8) WHITE/GRAY  HE/IR GND
ORANGE & D1 (x80) GRAY 73 CO (x4) WHITE/GRAY  HE/IR GND
YELLOW = C1 (x40) WHITE =] BO (x2) BLACK 2 Reverse Count
GREEN o B1 (x20) WHITE/BLACK H/2 A0 (x1) (LSB) WHITE/BROWN B/3 Busy Signal

B ATTACHING WAY (EXAMPLE)

Hy‘hrﬁ;ﬁ (@J) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm & mm  BEIX7SA42 MEERATEH Y TU L TELE>TED>TEETOTERL T L &L,

Driving Shaft

Attaching plate (P11712) Optional Driving Shaft % ER DN
AT (P11712) Bl5E ER B l ] 7i7
LA .
=+~
—| - [F—E—
o R
[
8
o 7
[l
2 Plus pan-head screw
% TFEARGLENNL M4
0
5202 Attaching plate (P11712) 3places (Optional)

WAF (P11712) 3 &R (BI5E)

Zamagaua, 38





Smart Abs’

APPLICATION FEATURES eSmall Size
2 BE W
®Serial Data Transmission
®For Small Wattage Motors Y TILTF — AERHR
INERE— X ®11bit/1Turn,Multi-Turn,13 bit.
®Robots 11bit/ 1 [lfx, Z[al4K13bit.
= ®Fail-Check Operation
E 2 bring
®Built-in capacitor makes it possible to work
during power failure
IS ot SINIHIY BEENT 8 SME/ Sy 7 ) 5 KO ¥ 7Y 4T

SA35S - LT — A h Ny 2T 9 T LET.
eries

Dimension mm ~Fi%& mm

(18}
-
>
-
o
n
m
<

15+

Hexagon socket set

= screws (attached) |
oc RARMIED AL (K IZH5E) !
o) M3x3 (2&fHE) |
i 1
5
) Encoder mounting surface 41 Max
S I a-—ABH&E
go 3.310.2 g ’? 4»747(1)
© © o3 .15~20 7 0.2 Electronic
< < i I
E1 - _ parts
N etzIVIZ o 887 722279 U A -
o 4 —J—ftjco2|7| “& [+~ — i 1 BT
oy Tz 77, < o { TLZZ777777) | | ‘
§ 0 T I e
] [Sch I ——
10.2 (1.6) v o o R:@ [ [ '8
257 N(3.4) Joint recess Recommended + | J: T 14 :
) 4 >0O—%f Dimensions on shaft | i i L
shaft details 06.3 E— EpHEE 14 ‘
BHEEHAE
Unless otherwise specified tolerance is = 0.5mm BEINAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

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

Smart Size Resolution Model No. Voltage

Abs P W R R BEEE
¢ 35mm .

Encoder Single turn  11bit 5:+8V

Multi turn 13bit | |TS5643N110 i -
S | Serial
Total Count 24bit

Output phase
H H M
P : Pure Binary
2

L : Line Driver

© For special cases, please consult us.

O HRIHHEE B 230,
39 amygaug,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
5 & Absolute Signal 11bit/turn and 13bit/8,192 tumns (total 24bit) Starting Torque 59x10"3N-m M
B & 7TVYa—MMES | 11bit(1HE), 13bit (8,192HE) &5t24bit g ®B O~ L4 (60gf-cm) ax
§ N Incremental Signal 2,048C/T, 2-Phase output 1C/T, Zch. Moment of Inertia 1.0x10-6 kg - m? T
€ BB| (25U IER | 2,048C/T, 248H A, 1C/T, ZHIMH 8 It £ &= (10g-cm?) P
Output Phase . . Maximum Rotating Speed 5,000min -1 (Mechanical Spec.
: a— o g op€ M
i 7 s |  PureBinary Code #2iE3—F 8 x B & & & | (5000mm) | mEmtg |V
Supply Voltage DC+5V+5% Radial Doy » 0.05mm TIR Max
B iR % E Mounting Tolerances Axial End Play 0.2mm Max
- ANBOBSHEX L | WrEAS :
Consumption Current 150mA EEEI R wEn o oen 0.1° Max
e - R Battery Operation -
H B =z i) o :100pA Max Operating Temp. Range -10~+85°C
B £ E E &
£ Source Current Storage Temp. Range o
5 N -20~+90°C
i % Line Driver ooz L AER 20mA Max R # B E #
3 gé 4K 4N Sink Current Protective Construction Not Enclosed
e S UBER 20mA Max 1 Ei 1 & BIRHEE
Absolute Signal Vibration 98m/s? (10G) (5-2,000Hz) for 2hours
Max Response Frequency FIFTIYa—h 170kHz & B) | 98m/s? (10G) (5-2,000Hz) &&Eh28ER w
& K & & B K ¥ | Incremental Signal Shock 1,960m/s2 (200G) 11msec, 3times =
L2URT B 170kHz & 2 | 1,960m/s? (200G) 11msec, &A3E =
Serial Data Transfer Cycle Mass Without Cable (@)
SUTFTLE XA N 84ps H 1 0BkGMaX (4 S ag ko) @
I?flta Code Manchester code ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <L
F - % 12 = K R~ F 1 XA 4FE ®Fully absolute data of 11bit shall be output by turning
the input shaft by about 1.9° after the power supplied.
. CONNECHON TABLE OHFIF/Ny 7 (VB) HEERS [REY F7 LEHERGV
ORI I—4(3, BRBA®R. AD#MEMN.S EEGILEDI LK,
s E E2MbHFTY U1 hF— SHHNENET,
SONAL | FGNCTION | CoLOR Il SYSTEM CONNECTION
BRN
Rx Serial Data * %ﬁw]
A SUTNT =4 | BRN/BLK I . =
X %12 ; N OC
Incremental Ach BLU ! |
A POY IR & : Clock 58 AU5688 47 Frame Reception completed |:_>
— L AIES BLU/BLK ! TU-LEEETHA 1 R
A A 1 HR ! 54 I(;I;K EOS 24 Carrier Sensing Signal | [
B Incremental Bch GRN ! CRS x4, y7+t 228 ! -
1 ;;{;ix - 1? ! EoP 45 Parallel Signal Renewed | i)
- L AIES RN/BLK ! 46 NIVIVENEHES i
B __B tﬁ|z . %ﬁ ! CRC [——"CRC Error , : =
ncremental Zc | Chip-select input _ CRCI7-H |
z 127U % ®5 ! HAEIA S 13 CS 1st Half Frame  2nd Half Frame
= CHIVES YEL/BLK ! ; 31 SEL1 AE7L—L BEIL-L
z Z 4 /= ! D_ata select input [ 5 DO |44 P B !
RED AT —2gEAAH SEL2 (SBD1 [45 712 i o
Vce DC+5V 7 ! o1 |1 W H :
7 ! . 60 D2 41 B3| |22 !
GND ov WHT/BLK 1 Mode sglect input [ 1 A0 D3 [20 s me !
= E/R ; E— FYRAN A1 D4 [39 moi| |BE
VB 2attery ! D5 [38 75 T2 |
Ny FY =] | +5V 7z IS !
S BLK ; % D6 [37 Joil |52
ND o = ! 59| ot D7 [36 T b
RST Reset GRY TS5643N110 | 25 D8 [34 g liomy b
Uiy b 3 ST =R |Serial | w e RX 32 I P
Case Ground GRY/BLK JUTIES S-enal ' 26532 8 Kt D9 : 72 |
iround — Signal! D10 |31 wlZ2 =N
CASE GND 255K TRIE % RX AN 30 2"y [ES 25 !
Shield Shield Shield ! % D11 21 g = 220
=LK =LK =LK %,/ 2 RX ! A D12|29 & S5
~ | 28 | Q@ !
1 23 D13157 a8V |7
| 33 Vss Dl4i5e—=2" " &t 2 1
1 (MSB)D15 F=———=Frame Address 5 —, |
! 8 7KLR]
| 43 i
B DATA OUTPUT SEQUENCE i = 1] 3
! Vop |92 Vee+5V !

F—AHH B3I (ERERD)

1st Half 2nd Half 1st Half
Frame Frame Frame

Jame «piame , lame. M CIRCUIT AT OUTPUT STAGE (EXAMPLE)
EOP MM HAEBEE (F)

D15 1 ® Line Driver Qutput 4 > NS4 /\HA
Frame Address (7L —L7 KL X)

TS5643 Twisted Pair Shield Cable.
JAZXITI=ILR
2603“1' / F—F)  |26LS32 1A
LEE N\ " AU5688

L Wy

5] AEN

Encoder ‘>< Transfer distance 50m Max ”

D mREERE50mELT
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SERIAL SIGNAL RECEIVER
U TINES=ERIC

AY—bFI =N\

Smartceiver (ausess)

2% — k¥ =3kt SmarkAbs (2w —+ 7 7V) VA —HZhbiT
YV F 2 ALFFEALRENY ) 7GR A ST VLERIZARL, 3 27— b
EB L LCCPUNZIZHETE 9,

Bk

0V — 7 TINGHMNENE VY TGS (25bitD~ ¥ F = Z A FFHLFEY U 7UES) &/55 LGRS 4R,

= @271 - LTHEENTL BTy I—XOUNERE, WHET v FT2 7L — ARMHZEHTX 3,
| ®CSERIZkD. 16bith 7427 — FHNERETE, CPUNRISHFHTE S,
O
@
=4 [l SPECIFICATIONS
%’pp'y%mtag{% E 5.0V £10%
Consumption Current
5 = = b +40mA Max
;: rr%ss;lzle;;olt%ge’i Max : Vbp Min : Vss
= Output Current/Terminal
% WA ER BT +24mA Max
'T ::rmlsgble D*gsma;&on 100mW Max
l: Operating Temperature o
- ] 1 B B -20~ +85°C
= ?%torag%TemE;ratug 55~ +150°C

. CONNECTION TABLE *For details, please refer to Specification,056880001S47
ik BHIIAUSGBBHLIE® (056880001547) £ B a0,
Pin Terminal Code Pin Terminal Code Pin Terminal Code
W F AW W F AW W F & W
1 Al 21 NC 41 D2
2 NC 22 NC 42 D1
3 SEL1 23 Vss 43 Vss
4 NC 24 CRS 44 DO
5 SEL2 25 RX 45 EOP
6 NC 26 D15 46 CRC
7 NC 27 D14 a7 EOS
8 NC 28 D13 48 NC
9 NC 29 D12 49 NC
10 NC 30 D11 50 NC
1 NC 31 D10 51 NC
12 NC 32 D9 52 VbD
13 CS 33 Vss 53 Vss
14 NC 34 D8 54 1A1
15 NC 35 Vss 55 Y1
16 NC 36 D7 56 NC
17 NC 37 D6 57 Y2
18 NC 38 D5 58 CLK
19 Vbbp 39 D4 59 RST
20 NC 40 D3 60 A0

41 anggeus,





M QUTLINE (AU5688)

5 K
17,6004 Dimension mm <Fi& mm
#IW} 0.8
= i o
= == s
= == g
= 2= ~
= = S o
. = == s
o = ndex =5 eo\ R e e e N
~ = 12T 972 = T (J;t 1/<F0~100
= A \ = S \L 04
= <H> ‘ == 18 | | ©85.,
= ==
=123 =
AH 0.35tﬂ.1
14,002 |
Ll
-
-
Bl TIME SEQUENCE 3
ALY =R @
<
Stop bit
ZhyTEY b
25us 25us
1st Frame / 2nd Frame
RX —— RiE7L—L - BEIL—L
EOP I I =
Hiz 1st Frame (Data) 2nd Frame (Data) oc
DO ~D15 0 X F¥ETL—LT—5 BETL—LF—4 |:_’
1
5
@ 1 Frame mode D
17L—LE—R E
25us 25us
‘_.1_5_‘_":[3_'"[‘9_ ‘ ‘ 2nd Frame ‘ ___________
R dmEruoal Te¥oUroal
EOP I_l
cs | |
SEL1 ,—\—
Hiz 1st Frame (Data) 2nd Frame (Data) Hiz
DO ~ D15 7L -17 -4 XV -b5-5
@2 Frame mode
27L—LE—FR

I GLOBAL CLOCK CIRCUIT (EXAMPLE)

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

I a—4EDA2T7 11— ()

1A1 Y1 Y2
N o | AUs6ss [— > CPY
Encoder bus
XTAL : SEIKO EPSON T a4

I /O3-S E Line Receiver

XTAL MA-406 8MHz F4LT—NN
R1:1MO 26LS32 1A

ct T 1,62 10pF (+5%)

A
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Smart4bs’

APPLICATION FEATURES ®Full Absolute Signal Output
g % E TIAT TV 2 — MaFh

®17bit/Turn,16bit Turns (At 6,000rpm Max)
17bit/ 1A%z, % [Al#L16bit (6,000rpm Max)
®Bi-direction Serial Communication Type(NRZ)

®For Small Middle Wattage Motors
IN~hBREE—4

° . o
e RIS ) 7 07— 2515 A (NRZ)
" ®Fail-Check Operation
®Machine Tools B
T AR e )
eInjection Machines 05;/;2 Cciituor:ng power outage,Multi-Turn data are backed up by external battery and built-in
o IR

ERERETEIMII N TV BLONKT Y 7V 4T ST - 453Ny 279y TLET,

TS5667N120

SA 3 5Series

60 *13 J’u? Dimension mm ~Fi& mm

(18}
-
>
-
o
n
m
<

ja
@
Hexagon socket set ‘
=2 screws (attached) o !
& ARRMIED AU (< BHE) - % :
=) M3 x 3 (24 &) o !
= 2-M3P=05 !
- N ' Electronic
[ ] X SIN.
=l Joint recess 2= parts
=2 $6.31>O0—3klf Encoder mounting surface <—»‘ SRR
I O—4Zf
= 3.4) 20 SA—SBHE i
/ = I
(1.6) 10.2 =§ i
; .. L b
) s mo ozl | i
of too e =TS Sy * e
Ay - Hrrme— S 15~ 20 "36 !
B % - SR
© ©
| g T Recommended
3.370,2
) Dimensions on shaft
. 9 2—-M2.6 Depth 4
Shajt details T afIEt M2 6Z X2
BRI 14
Unless otherwise specified tolerance is = 0.5mm BESMAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

SA 35 — [17/33| bit —|L]||P|[S]-[5]V
I I 1

Smart Size Resolution Model No. Voltage
¢ 35mm .
Encoder Single turn  17bit 5:+45v

Multi turn ~ 16bit | [TS5667N120 ) -
S | Serial

Total Count 33bit

Output phase
H H M
P : Pure Binary
2

L : Line Driver

© For special cases, please consult us.

O HRIHHEE B 230,
43 unggaus,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
5 5 Starting Torque 59x10"3N-m Max
5 Absolute Signal 17bit/turn and 16bit multiturns Total 33bit i ) S L 7 (60gf-cm)
3 ? 77V a—-MES 17bit (1[E1%5) 16bit (% El%5) A5133bit Moment of Inertia s 2
L B 18 m & = 1.0x10-%kg-cm? Typ
Output Phase . . Maximum Rotating Speed 6,000min-" (Mechanical Spec.
O 7 g | PureBinaryCode #E2Ea—F A o v L
Supply Voltage DG + 5V £ 5% Radia) Play 0.05mm TIR Max
B B B E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ANBOFFEMLEX L ngffﬁr?ciation i
Consumption Current 60mA EERF E h 0.1° Max
H & =z picd (Typ) Battery Operation Operating Temp. Range ~10~+85°C
100pA /Ny 7 U BpfERF B O B E # @
£ Storage Temp. Range - .
i % Line Driver ADM 485 #8% 20mA r # B K ~207+90°C
F gé 4 KT 4N m Protective Construction Not Enclosed
3 = 7R # B & BREE
Normal Operation Vibration 98m/s? (10G) (5—2,000Hz) for 2hours
Max Response Frequency 13MHz @B & ) | 98m/s? (10G) (5—2,000Hz) &&Eh2RERH 1)
B XK v &5 A K Battery Operation Shock 1,960m/s? (200G) 11msec, 3times =
138MHz /X v 5 U EiERs & % | 1,960m/s? (200G) 11msec, &FH3E =
35us ~ 63us Mass Without Cable (@)
(th)te) Incltding time for a request.. 1 B O0skgMax (4 — g L) ‘£
Serial Data Transfer Cycle Time depends on the ID Codes. ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
U7 N g x B H 2.5Mbit/sec Start-Stop transmission. OSFF /Ny F U (VB) #2EE [HZY F9 LB ER6V
E) -UIIXMNEEZEET, - IDICKY
RE&R8#% 3, 2.5Mbit/sec. SR
Data Code Base Band NRZ (TWO-WAY)
F — & 3 — K | X=Z/\>FNRZ(WHM)

=
Il CONNECTION TABLE &=
E e .EE L
Lead Wire U —K# | Function ## 8t | Remark i E l:
Red b Vce Main Power DC+5Vx 5% FER g
Black = GND —
Brown *x® VB Battery (Notice1) /N 5 UEJE (1)
Brown/Black %/ & GND —
Blue =5 SD ~ B
Bluo/Black &/ B 5D Serial Data JUTILF—-2EE
Gray & CASE GND —

Notice 1 : Battery Power is necessary during Power Outage.
F1 Ny TFUERIE. FEE-FTCI I-428ET 258 ICLETT,

B RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEA 2T 11—

T a-—%1
Encoder Side

20
Receiving Side

-
T

—
-t

ADM485 1824 v ADM485 1824
ADM485 or compatible 1kQ ADM485 or compatible

L SDAT: Y U7IF—%
Serial Data

1
% 220Q
% 1kQ

SRQ:JJ7IX b
Request

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

DE DE

B B 45 R 1)
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o T
ShartAbs® E&

APPLICATION FEATURES ®Full Absolute Signal Output
g % E TIAT TV 2 — MaFh

®17bit/Turn,16bit Turns (At 6,000rpm Max)
17bit/ 1A%z, % [Al#L16bit (6,000rpm Max)
®Bi-direction Serial Communication Type(NR

®For Small Middle Wattage Motors
IN~HRRE—4

it WIS ) 7 07— 2315 H 3% (NR2)
" OFaiI Check Operation
®Machine Tools D2 i ds
.Ijéfjfﬁ Machines OEven during power outage,Multi-Turn data are backed up by external battery
ﬁﬁ@ﬁgﬁ R TEIMIT Ny TV T BT — 2% Ny 2 7y T LET,

TS5669N220

SA 3 5Series

Ll
F . - . s,
) Section D-D Dimension mm ~Fi& mm
| ) N.P =D T—
o Mount Hole Detail ¥rED-D
R NG M
(5] —_—
(o'a]
<< Recommended
Dimension on encoder
0 o
+— < I a—-ZBUFHEE
Cc 2-M2.6
PCD 29 *$2
Divided equally
2-BFRN FH +50
5° 5007
PCD 29 125° 4
= Electronic parts
e TFBE
= -
: imension
—_ Axial End play +0.1mm ¢’ motor shaft
': R T X b H+0.1mm 56000 E—a8tE
o A 0015 _
L - ©
Section C-C 0.035 T
K& C-C $25 . o $5.5:02 2w
Screw with a hexagonal driving izl =
hole(with dent end) 3 ﬁ ~[0.05[B]
— M2.6 (Attached 2 pieces) 1.§/ ol
[T} 2-M2.6 Z
& — 1 AARHzszs (7#3%) A 420 —g 915 o
M2.6 (2AfHE) = -
© Fasten Torque
$6+5008 o WO hLY
0.353+0.020N-m
$12 (3.6+0.2kgf-cm)
Unless otherwise specified tolerance is = 0.5mm BESMAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

SA 35 — [17/33| bit —|L]||P|[S]-[5]V
I 1

Smart Size Resolution Model No. Voltage
¢ 35mm .
Encoder Single turn  17bit 5:+45v

Multi turn ~ 16bit | [TS5669N220 ) -
S | Serial

Total Count 33bit

Output phase
H H M
P : Pure Binary
2

L : Line Driver

© For special cases, please consult us.

O HRIHHEE B 230,
45 unggeus,





B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
c Moment of Inertia
S & " . -6kg-cm?
S g | Absolute Signal 17bit/turn and 16bit multitums Total 33bit 1 i B % 024x107kg - cm® Typ
§ T 7IVYUaA-MES 17bit (1E1#5) 16bit (% Eléx) &5+33bit Maximum Rotating Speed 6,000min~" [ Mechanical Spec. Max
¢ B B X B & % & | (6000rpm) |\ A
Output Phase . . Operating Temp. Range o
1 a— . -10~+85°C
W 4 e Pure Binary Code i 2 3£ K o £ 8 E & B +
Supply Voltage +10 Storage Temp. Range o
| DC +5V % N -20~+90°C
= & = E TV -5 ® % B E ® *
(Typ) Normal Operation Protective Construction Not Enclosed
Consumption Current 110mA BEEF 7R # % b BARUEE
H & % i (Typ) Battery Operation Vibration 98m/s2 (10G) (5—2,000Hz) for 2hours
110pA/3.6V /Ny 5 1) EjfEREF & ) | 98m/s? (10G) (5—2,000Hz) &Eh2RFRE
£ " Shock 1,960m/s? (200G) 11msec, 3times
o . . -
Line D & %2 |1,960m/s? (200G) 11msec, &FHH3E
S A e ADM 485 4834 20mA :
3 gg 4K 4N Mass 0.03kg Max Without Cable
3 & # & SN (r—Tnagw)
Normal Operation ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V
Max Response Frequency 13MHz E@EEF OSHFiF/Ny T (VB) $#3ER [REY F LEith ER6V] Ll
B XK W & B B ¥ Battery Operation =
13MHz /3y 7 U BhfERF 3
35us ~ 63ps (@)
(Note) Including time for a request.. &?
Serial Data Transfer Cycle Time depends on the ID Codes. <
U7 N g x B H 2.5Mbit/sec Start-Stop transmission.
E) - UVIIZXMEEEED, - IDICKY
R&8#% 3, 2.5Mbit/sec. ISR .
Data Code Base Band NRZ (TWO-WAY)
F — & 3 — K | X=Z/\>FNRZ(WHM)
=
Il CONNECTION TABLE &=
5 % 2
: - : p ==
Lead Wire U—F#& | Function # 8k | Remark i E il |
Red b Vce Main Power DC+5Vx 5% FER g
Black = GND —
Brown X VB Battery (Notice1) /N 5 UEJE (1)
Brown/Black %/ & GND —
Blue =5 SD 1 ~ B
— i < 7 7 — =2
Bluo/Black &/ B ) Serial Data SYTIVTF—-2{EE

Notice 1 : Battery Power is necessary during Power Outage.

E1INYTFUERER., FEE-NTI -4 28MET 25EICHETT,

B RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEA 2T 11—

20
Receiving Side

T a-—%1
Encoder Side

—
-t

-
T

ADMA485 1824 Vo LSV ADMA485 4824
ADM485 or compatible 1kQ : : 1kQ ADM485 or compatible
| VAN I . —
— ! ! L SDAT: Y U7IF—%
220Q 1 220Q Serial Data
| |
I I
1kQ ! 1 1kQ
R % 1 1 % SRQ: V7 IX b
— — : : — — Request
DE DE

B B 45 R 1)
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Smartinc

APPLICATION FEATURES ®Full Absolute Signal Output
A& i B TNT TV 2= MEFH

®17bit/Turn (At6,000rpm Max)
17bit/10]#% (6,000rpm Max)
®Bi-direction Serial Communication Type(NRZ)

®For Small Middle Wattage Motors
N~ ERE -4

it WIS ) 7 07— 2315 H 3% (NR2)

OM;u\:h/ine Tools ®Fail-Check Operation

T eHh SR

®Injection Machines .Sm?" Size (4 35)

A "M (4 35)

TS5668N20
S I 3 58 eries
Section D-D . . s
’t—D ﬁ Dimension mm ~}i%& mm

Recommended
Dimension on encoder

I a—-ZmHERE

Ll
-
>
—
o
%))
o
<<

¢ 20+g.02
$35

2-M2.6

PCD 29 *52

Y 77T 777777 1
2

2-¢ 3% 5
divided equally
PCD 29 50075 4
= EFER SR |
x Electronic parts I L
S s S e = Y .
E L I ] Dimension
$ - motor shaft
i g ! Axial End play +0.1mm Fpprrerd
H S 51 - #25 Z kH 2£0.1mm . v
) Q A 1 3
= [ 3
Sk B4 | &
Section C-C 0.035 . @
¥rEC-C ) o $5.5:02 TR
Screw with a hexagonal driving bei =
hole(with dent end) S § 710.05]B]
— M2.6 (Attached 2 pieces) ©
0 — 2-M2.6 4 77
2 AARMEDES (FFI%) 42079015 |05
M2.6 (2AfTE) B 0088 |+
Fasten Torque
ORI MLy
0.353+0.020N-m
(3.6+0.2kgf-cm)
Unless otherwise specified tolerance is = 0.5mm BEINAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

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

Smart Size Resolution Model No. Voltage

Inc 2 BB A EREE
¢ 35mm .

Encoder Single turn  17bit | | TS5668N20 5:+45v

Output phase
HoHh M
P : Pure Binary
2

L : Line Driver

© For special cases, please consult us.

O BRI THBS EE W,
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B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
c Moment of Inertia
S & " . -6kg-cm?
5 @ Absolute Signal 17bit/turn 18 13 AE B3 0.24x107"kg - em® Typ
§ T 7IVYUaA-MES 17bit (1E%5) Maximum Rotating Speed 6.000min~" [ Mechanical Spec. Max
¢ B B K B & E & | (6000pm) | {EHELE
Output Phase . S Operating Temp. Range P o
W 4 e Pure Binary Code 23— F o £ 8 E & B 10~+85°C
Supply Voltage Storage Temp. Range o
o DC +5V =59 . -20~
£ # B K +oV=5% B % B E ® 0~+90°C
Protective Construction Not Enclosed
Consumption Current (Typ) Normal Operation * # % & FRiEE
H =4 £ P 110mA Max Vibration 98m/s2 (10G) (5—2,000Hz) for 2houers
& ) | 98m/s? (10G) (5—2,000Hz) &Eh2RFRE
£ " Shock 1,960m/s? (200G) 11msec, 3times
o . . -
LL 5 | Line Driver - & % | 1,960m/s? (200G) 11msec, &7 R3E
ERE AN R ADM 485 #A 20mA Mass 0.03ka Max WithoUt Cable
3 & # & SN (r—Tnagw)
Max Response Frequency L
B k& B R m| 1M =
>
|
35ps ~ 63ps (@]
(Note) Including time for a request.. &?
Serial Data Transfer Cycle Time depends on the ID Codes. <
U7 N g x B H 2.5Mbit/sec Start-Stop transmission.
E) - UVIIZXMEEEED, - IDICKY
R&R8#% 3, 2.5Mbit/sec. ISR
Data Code Base Band NRZ (TWO-WAY)
F — & 3 — K | X=Z/\>KFNRZ(WHM)
=
Il CONNECTION TABLE &=
2 5 % 2
: - : p i~
Lead Wire U—F#& | Function # 8k | Remark i E il |
White =] Vce Main Power DC+5Vx 5% FER g
Black = GND —
Light Blue Xe& sD . . -
— i < TILTF — =2
Purple % 55 Serial Data DUTINT—2EF
A = ~
K/ ZEREA 2T 11—
I -5 =7 SEM
Encoder Side Receiving Side
ADM485 4324 v v ADM485 4324
ADM485 or compatible KQ 1kQ ADM485 or compatible

1
% 220Q

%WQ

T<H

B B 45 R 1)

L SDAT: 2 UT7INTF—%

Serial Data

SRQ:JJ7IX b
Request

DE
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Smart4bs’

APPLICATION FEATURES ®Full Absolute Signal Output
=y B E TLTTVY 2— MESHH g

®17bit/Turn,16bit Turns (At 6,000rpm Max) =
17bit/118]4%, % [8]4£16bit (6,000rpm Max)
eBi-direction Serial Communication Type(NRZ)}
Ty WIS ) 77 — 2 5f5 47 A (NRZ)
e ®Fail-Check Operation )
®Machine Tools IO 25 e b N\, o s
R iz Wi He
.Ijéfjfﬁ Machines ®Even during power outage, Multi-Turn data are
J backed up by external battery and built-in

st A% capacitor

TS5667N420 EERT AT/ Yy 7 U B RO v 7

s A 4 8Series ST BT — 4 k50 5T 9 T LET,

eSmall Middle Wattage Motors
IN~hEEE -4
®Robots

Dimension mm & mm

Electronic parts

Encoder mounting surface

I a—4BfE

)

-0.009

0005 0
0014
8g6 ~hé

38Max

o
Hexagon socket §
set screw 72
RARFMFIEDHR U (K IFH% Recommended encoder body mounting screw 2 Recommended
M3 x3 M3 Hexagon socket head cap screw %T?%E)nsﬁgrlﬁg‘;ft
! HIRT > O— AAFET L T
M3 ARAF A I b Shaft details
BhEFHE

| Unless otherwise specified tolerance is + 0.5mm IBESMAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

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

Smart Size Resolution Model No. Voltage
¢ 48mm .
Encoder Single turn  17bit 5:+45v

Multi turn ~ 16bit | [TS5667N420 ) -
S | Serial

Total Count 33bit

Output phase
H H M
P : Pure Binary
2

L : Line Driver

© For special cases, please consult us.
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B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
5 5 Starting Torque 9.8x10"3N-m Max
5 Absolute Signal 17bit/turn and 16bit multiturns Total 33bit i ) S % 7 (100gf-cm)
3 Eﬁ 77V a—-MES 17bit (1[E1%5) 16bit (% El%5) A5133bit Moment of Inertia s )
L B 18 e & = 6.5x10-%kg-cm? Typ
Output Phase . . Maximum Rotating Speed 6,000min -1/ Mechanical Spec.
B 7 s |  PureBinary Code #2iE3—F £ % B B | (sooopm  mmmis )M
Supply Voltage DG + 5V £ 5% Radia) Play 0.05mm TIR Max
B B B E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ADBMOFELEX L ngffﬁr?ciation i
Consumption Current 60mMA B EEE i 0.1° Max
H & =z picd (Typ) Battery Operation Operating Temp. Range Z10~+85°C
100pA /Ny 7 U BpfERF B O B E # &
£ Storage Temp. Range - o
i % Line Driver ADM 485 4224 20mA r # B K ~207+90°C
2 gé A4 KI AN m Protective Construction Not Enclosed
3 = 7R # i & BREE
Normal Operation Vibration 98m/s? (10G) (5-2,000Hz) for 2hours
Max Response Frequency 13MHz @B & ) | 98m/s? (10G) (5-2,000Hz) &Eh2RHME 1)
B XK v &5 A K Battery Operation Shock 1,960m/s? (200G) 11msec, 3times =
13MHz /5 v 5 ) Bh{FR$ & = | 1,060m/s? (200G) 11msec, &H I3 =
35us ~ 63us Mass Without Cable (@)
(th)te) Incltding time for a request.. 1 B O08kgMax (4 Jag L) ‘£
Serial Data Transfer Cycle Time depends on the ID Codes. ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
U 7 g %X A S 2.5Mbit/sec Start-Stop transmission. OSFF /Ny F U (VB) #2EE [HZY F9 LB ER6V
E) - UVIIZXMEEEED, - IDICKY
RE&R8#% 3, 2.5Mbit/sec. SR
Data Code Base Band NRZ (TWO-WAY)
F — & 3 — K | X=Z/\>FNRZ(WHM)

=
Il CONNECTION TABLE &=
E e .EE L
Lead Wire U —K# | Function ## 8t | Remark i E l:
Red b Vce Main Power DC+5Vx5% FEEIR g
Black = GND —
Brown *x® VB Battery (Notice1) /N 5 UEJE (1)
Brown/Black %/ & GND —
Blue =5 SD ~ B
Bluo/Black &/ B 5D Serial Data JUTILF—-2EE
Gray & CASE GND —

Notice 1 : Battery Power is necessary during Power Outage.
F1 Ny TFUERIE. FEE-FTCI I-428ET 258 ICLETT,

B RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEA 2T 11—

I a-—41 =7

Encoder Side

ZIEMA
Receiving Side

—
-t

-
T

ADMA485 1824 Vo LSV ADMA485 4824
ADM485 or compatible 1kQ : : 1kQ ADM485 or compatible
1 /\ I N —
JE— [ [ —— SDAT: U7 IF—%
220Q : : 220Q Serial Data
I I
1kQ ! 1 1kQ
— | 1 SRQ:J7IX b
— — : : — Request
DE Bl & 45 R 1 DE
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Smart Abs’

APPLICATION FEATURES 16bit.20bit IN A SMALL PACKAGE
2 %R /I T 16bit. 20bitD & 73 R HE [
®Machine Tools (KBl 1 3,000rpm) AE 5 )
TR ®Serial Data Transmission
®Robots (Bi-direction Serial Communication)
gk b ) TIUT = ZRRSTA T IAELE)
.Measuring Instruments .20, 16bit/ 1 Turn, MUlti-TUrn, 16bit.
B Rl 20, 16bit/ 1 [l#x, % [H]4£16bit.
®High-accuracy Angular indexing Equipment ®Fail-Check Operation
FJRE #1 J62 8 o i H iz rbsne
®Semiconductor Manufacturing Equipment ®Even during power outage.Multi-Turn data are backed up by

TS5647 TS5648 external battery and built-in capacitor
s FERETEIMTT Ny T U BLOWE T Y 72 T, ST -2
= BNy O T T LET,
A 5 6Serles

L
P s,
3 Dimension mm & mm
(@)
n
[aa]
< Electronic parts
EF B
66 “i
75¢ i
o W
= 9 19 - 8
ik | &
= AHP ‘
= (1) ‘
= = =
i ] N 065
= 2-R2.25 ,_%3/ _]. o3
5' 30 39 Max o | P
o
= 2-m3 3 3|l e
] =)
Hexagon socket set - J ©
screws (attached) o 4 MW v
AERMIEDRL (CEaE) S 108 _ f
M3x4 2A&RE) Joint recess
g8 1> o—kif
) = 1.6 34 083
ismi?gf;}c—;i;; 8 18 Effective length
SN AT < G7TENE X
Unless otherwise specified tolerance is = 0.5mm BEINAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

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

Smart Size Resolution Model No. Voltage
¢ 56mm .
Encoder Single turn  20bit 5:+45v
TS5648

Multi t i

Total Count 36bit

Output ph
Single turn  16bit ;puj]p :Ese
Multi t 16bit TS5647 oo
ulti turn i N100 _ﬂu;eﬁ inary
Total Count 32bit

L : Line Driver

© For special cases, please consult us.

O HRIHHEE B 230,
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B SPECIFICATIONS
T4

20 or 16bit/turn and 16bit/65,536 turns
(total 36 or 32 bit)

Before the shaft turned by about 0.6° after power supplied,

effective resolution remains 5bit only.

Electrical Spec. EXMILH / Mechanical Spec. kIt
5 4 @20 or 16bit % EEEH R 16bit (65,536H%)| | Starting Torque 49x10"3N-m Max
S 4 | Absolute Signal #5136 or 32bit g ® ~ L 7 (50gf - cm)
§ " 77IVa-hES (%ﬁ&l&#@ﬁ%ﬁﬁﬁ%bitmo.e" [EEcH 6) Moment of Inertia 1x10-5 kg - m? Max
S e Z &IV, 20bit or 16bit SMEEABIT 18 14 BE % (100g - cm?) a
Output Phase . . Maximum Rotating Speed 5,000min -1
g a-— = ~ ¥
W 4 p Pure Binary Code i 2 3 K E x B & ® & (5,000rpm) Max
Radial Pla
S_upply Voltage ) DC+5V 4%, S 0.05mm TIR Max
& IR B E Mounting Tolerances Axial End Pla
- o oo R Oy Y 0.2mm Max
Consumption Current 250mA E‘f“ejﬁ)oﬁ?;;g;f;% A ATEBOHFRMLEXL g{;ﬁif 0
N - v F & 50pA Max nclination °
H ® B i Max  {sm% 7B 300uA Typ N 0.1° Max
£ Source Current Operating Temp. Range
5 N -10~+70°C
2 | Line Driver onesciies J—AEH  20mAMax || B ff B K @ B *
2 ifé 4 K 4N Sink Current Storage Temp. Range 20~ +85°C
s & L BR 20mAMax || & # B &
Max. Response Frequency Absolute Signal 52MHz (TS5648) Protective Construction Not Enclosed
B K B B KB B | 77v0a—-1 3.2MHz (TS5647) & # 1# & FRUEE
38.4p5~66.4s Vibration 49m/s? (5G) (5-2,000Hz) for 9hours
(Note) Including time for a request. & B | 49m/s® (5G) (5-2,000Hz) 9FMH (1T
Serial Data Transfer Cycle Time depends on the ID Codes. Shock 980m/s? (100G) 11msec, 18times [y
U 7 g %X A S 2.5Mbit/sec Start-Stop transmission. & & | 980m/s? (100G) 11msec, 18[H] 3
) - UIIZXMEEEES, - IDICKY Mass e)
RERED, - 2.5Mbit/sec. AHRHN. B g 0.6kg Max b7
m
®External Battery (VB) recommended : TOSHIBA Lithium Battery ER6V ®Fully absolute data of 20 or 16bit shall be output by turning <L

o5 TNy T (VB) #EER [REY F) LEHMEREV], the input shaft by about 0.6° after the power supplied.
ORI I—HITEHAL. ANEMEMN0CHESIEIZLICLY ., BLE

20bit/16bit 7 7V ) 21— hF—AHFHASIET,

B OTHER FUNCTIONS M CIRCUIT AT OUTPUT STAGE (EXAMPLE)

=1
" 8 HA B (5]) =
Data Output Following data are serially output in accordance with the ® Line Driver Output 4 RKS4 /\‘H:l‘jj (WA IAGEE Y ) 7 L) oc
according to Request Codes IDO~IDF. o |
Request Codes IDO~IDFICIEU 27— 2% 2 U7 IVHA Twisted Pair Shield Cable.
20 i~
U2 b 3 b= ol N Single-turn Multi-turn SN65C1168 4 YARMT Y=V Rr=J)b & SN75176 il
WLETF—42HA | - 1EHET—4% (200r16bit) + HEEHET —4 (16bit) s 7 s [
* 10 consecutive re i b ’ | AUSS61N1 —
quests of ID7 shall reset error signals. ‘ ‘ :
+ 3 consecutive requests of IDC shall clear Multi-turn data z ( ) ><><>O< ( )
Reset and reset error signals. 1. E
U & v b 8| -D7EEROEYIIANTBEIT Uty b, \W \./
-IDCEEEIAMY VT M2 ESAKT -2 VT HLY *Transfer distance 50m Max
I5-Utvh, NAREIERE 50m LT ‘
- - - - Encoder I |
Battery E Error signals to notify data destruction due to malfunction of
ry_=rror = battery. etc.

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

Vo5 R LT — & p HEAT S —{22 ) e ‘ ]
1T URRRELY TS PRRENIRAL D —RE R LD TGRSR RARAICL A ECEDY ETOTIRR LV,

External Battery Alarm
ABNyTIT 77— 4

Error signal to notify external battery's voltage gets below 3.25+0.15V

B 3.25+015V MU FIc & > -8 AT 5 — (=2 % HH, *¢Receiving IC AU5561N1 is separately necessary.

Please refer to the operation manual for AU5561N1.
HEMAREIC AUSSEININBEEL Y ETOT, BlEBRH LT,
F 7-F#lISAUS561NTEURERBAE (801100401E50) Z#BHR £& L),

Error signal to notify single turn or multi turn data has been
abnormal.

1BET -4, $E&ET - SPBRRBICE> BT 7 —E5EHA.

Data Error Check
F=HIYG=TFw YY)

I CONNECTION TABLE

Il SERIAL DATA (EXAMPLE)
?& L ﬁ

DUTINTF =45 ()

COLOR FUNCTION
" & B
BEIGE Idle | 16~44us (40~110 bit - 2.5M bit /sec.) | Idle
ne VB (Battery) TARW(H) | n 1 74 Kb (H)
LIGHT BLU Serial Data
SD : CF | SF | DFO | DF1 DFn | RF
ke [:/uwﬁ—a] | | | | // | |
GRY Control Field = Status Field Data Field . ns7 | CRCField
" CASE GND AO-NT4-WK Z7-8274-WR PRy CRC 71—V
AT ATTIAJATAT
BLK GND >—4ID | DFO | DF1 | DF2 | DF3 | DF4 | DF5 | DF6 | DF7
W%;T ¥—#4ID0 | ABSO | ABS1 | ABS2
& DC+5V 7—#4ID1 | ABMO | ABM1 | ABM 2
BRN F—#4ID2 | ENID
* GND F—#4ID3 | ABSO | ABS1 | ABS2 | ENID | ABMO | ABM1 | ABM2 | ALMC
VLT SD [?e”a' Pata ] ENID : Encoder LD ABS : Single Turn Data  ABM : Multi-turn Data
% JUTPNTF—=4
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Smart Abs’

APPLICATION FEATURES eFull Absolute Signal Output

Ag S TNT TV 2= Mg

eLarge Wattage Motors ﬁ ®17bit/Turn,16bit Turns (At 3,000rpm Max)
KA — 4 17bit/ 1[4z, 2 [l§x16bit (3,000rpm Max)

.Rcﬁ;ﬁs ®Bi-direction Serial Communication Type(NRZ)
—_— KA ) 7IILF — 25812 178 (NRZ)

eMachine Tools ®Fail-Check Operation

T o sl

A . ®Even during power outage, Multi-Turn data are
®lnjection Machines I
WIS b backed up by external battery and built-in
HIRPIED capacitor
TS5667N253 FEETYIMITI N T VB KON v 7
S q 100 T\glﬁlﬁﬁ?“‘ﬁ%/\“‘77777obiﬂ_o
Ll
'5 30 Dimension mm ~Fi% mm
— . 20
o 51 2-$6.3ER
N ‘
- LI . s BN
| < A
s |
|
S| o <
glg| {3
] L
| e
: 3 LU
e na
= 1 0.35
% ‘ 114
et * L=500Min,~~
5 |
) ol B n Encoder mounting surface
= B 2B g I a4 E
2 88 g \
<] 50Min.
_ FZ ALY 2; r‘—>
g | 1.5 é I
3| [15115)15]1l[ 6 <
- T
IILLIZLA]
4.5
2-M5
: Hexagon socket . .
Shaft Details set screws (attached) Recommended Dimensions on Shaft
3 RENFELEDHRY — Iz
otk e T SEhiERR
Unless otherwise specified tolerance is = 0.5mm BENAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

SA 100 — 17/33| bit —|L]|P|[S]-[5]V
I I 1

Smart Size Resolution Model No. Voltage
Abs o B R 2 X EEEE

Encoder ¢100mm .
Single turn  17bit 5:+5V

Multi turn 16bit | | TS5667N253

Total Count 33bit

Output phase
H #H #H
P : Pure Binary
2

L : Line Driver

O For special cases, please consult us.

O HAHRIE SHBC £,
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B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
5 & Starting Torque 80x10"3N-m Max
g @ Absolute Signal 17bit/turn and 16bit multiturns Total 33bit i ) S % 7 (820gf-cm)
F F77VYa—MES | 17bit(1EE) 16bit ($EE) A5t33bit Moment of Inertia
7 - =a _6 2
L B 18 m & = 150x10-6kg-m? Typ
Output Phase . . Maximum Rotating Speed 3,000min"(MechanicaI Spec.
1 - = = M
B 7 s |  PureBinary Code #2iE3—F 8 x B & & & | Gooopm| mEmtg |V
Radial Pl
Supply Vgltage DC + 5V 5% 5%‘;'%11,? o 0.05mm TIR Max
B B B E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ANBMOHKBMLE XL gZﬁzjc;aﬁon
Consumption Current 70mA EERE #HEh 0.1° Max
H & =z picd (Typ) Battery Operation Operating Temp. Range ~10~+85°C
100pA /Ny 7 U BifERF B £ B E & @A
£ Storage Temp. Range o
E \ - -20~+90°C
@ % | Line Driver ADM485 or compatible / 20mA ’R # R E
3 gé 4 KNF AN ADM 485 18 20mA Protective Construction IP = 40
3 = 7R # 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) & 28R w
®E X B & X E (8,000rpm) Shock 1,960m/s? (200G) 11msec, 3times/direction =
i 2 | 1,960m/s? (200G) 11msec, &A3HE =
35us ~ 63us Mass 1.2kg Max Without Cable (@)
(Note) Including time for a request. " 2 (F—7ra%sw) &?
Serial Data Transfer Cycle i ID Cod . ithi
Serial Data Transfer Cy Time depends on the ID Codes. ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
U T v E XA H 2.5Mbit/sec Start-Stop communication. O4HFiF/Ny F 1) (VB) 328 [RZ U Fry L Ejth ER6V |
E) - UIIZXMEEEED, - IDICKY
R&EkL 3, 2.5Mbit/sec.AFHRIEAX
Data Code Base Band NRZ (Bi-direction)
F — & 3 — K | X=Z/\YFNRZ(WHM)
E2PROM Accessible Address 8bitX0~79 Address
E2PROM7 7 + X Al gE &5 B 8bit X0~79% i
=
Il CONNECTION TABLE &=
B 15 % =
: - : p i~
Lead Wire U—F#& | Function # 8k | Remark i £ |
Red b Vce Main Power DC+5Vx5% FEEIR g
Black = GND —
Brown * VB Battery (Noticel) /X 5 UEBJE (1)
Brown/Black %/ & GND —
Blue = SD ) )T LS e
Bluo/Black &/ B 5D Serial Data SYTIVTF—-2{EE
Gray & CASE GND —
Notice 1 : Battery Power is necessary during Power Outage.
F1 Ny FUERIE. BFEE-FTI>I-4%8ET25EICLETT,
A = ~
K/ ZERE 2T 1—R
I a-—-41l =7 S
Encoder Side Receiving Side
ADMA485 1824 Vo LSV ADMA485 4824
ADM485 or compatible 1kQ : : 1kQ ADM485 or compatible
1 /\ 1 N
RS 1 1 L SDAT: > UT7ILTF—%
220Q 1 220Q Serial Data
1 1
1 1
1kQ 1 1 1kQ
— | 1 % SRQ: UV I X b
— — : : — — Request
DE [ BB R ] DE
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Smart Abs’

APPLICATION FEATURES ®Full Absolute Signal Output
A& i B TNT TV 2= MEFH

®17bit/Turn,16bit Turns (At 1,500rpm Max)
17bit/1A]#x | £ [Al#£16bit (1,500rpm Max)

e®Large Wattage Motors

o3 EL —
.é‘:gﬁf Z ®Bi-direction Serial Communication Type(NRZ)(i
B b M5 ) 70T — 215 S (NRZ) /

oFail- .
®Machine Tools ga%g\%;%ﬁ(gperatlon
5 iz Wi He
.ﬁfﬁﬁ Machines ®Even during power outage, Multi-Turn data are y
) backed up by external battery e

HIRIPR BT 8IS 7 ) T BN — 4 %

TS5667N650 w27y T LET,

SA135

Ll
'5 Dimension mm ~}i%& mm
= 59
o
172] 13 30
A 1 111 2—$6.3F" N 20
N !
[ Hexagon socket screw = =
QELJ p REARRERIL | o
| M4 X 20 | 9| g
Tl B ~
glgll- 1IHS IO D
3= < W\ |
1 8 @©|
PR 2|8

I a—-SBfFE

52Min.

=
oc
>
=
=
)
=

ol ]

©

-

Recommended
Shaft Details Dimensions on shaft
BhEF R HARE— S8

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

®DESIGNATE THE NAME OF FUNCTION WHEN ORDERING
HE DR 3B R THHEE S 28 LY,

SA 135 — [17/33| bit —|L]||P|[S|-[5]V
I I 1

Smart Size Resolution Model No. Voltage
#135mm .
Encoder Single turn  17bit 5:+sv

Multi turn 16bit | | TS5667N650

Total Count 33bit

Output phase
H oHh M
P : Pure Binary
2

L : Line Driver

© For special cases, please consult us.

O HAHRIE SHBC £,
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B SPECIFICATIONS
T4

Electrical Spec. EXMILH Mechanical Spec. kIt
5 5 Starting Torque 98x10"3N-m Max
g @ Absolute Signal 17bit/turn and 16bit multiturns Total 33bit i ) S % 7 (1,000gf - cm)
F F77VUa-MES | 17bit(1EEs) 16bit($EER) A533bit Moment of Inertia
[72] . [=N-] -3 . 2
L B 18 m g = 1.21x10-%3kg-m? Typ
Output Phase . e Maximum Rotating Speed 1,500min -1 Max
" 4 e Pure Binary Code 23— F E x B & ® & (1,500rpm)
Radial Pl
Supply Vgltage DC + 5V 5% 5%‘;'%11,? o 0.05mm TIR Max
B iR % E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ADBMOFELEX L ngffﬁr?ciation
Consumption Current 70mA B E h 0.1° Max
H b= (S pid (Typ) Battery Operation Operating Temp. Range 10+ 85°C
100pA /Ny 7 U BifERF B £ B E & @A
£ Storage Temp. Range o
S . - -20~+90°C
@ 53 | Line Driver ADMA485 or compatible / 20mA R # B K
3 gé 4 74N ADM 485 tH24 20mA Protective Construction IP =40
3 %= *® & 1 &
Vibration 49m/s? (5G) (5 - 2,000Hz) for 2hours/axis
Maximum Rotating Speed 1,500 min-! Max = B | 49m/s? (5G) (5 - 200Hz) & Eh2RFR w
®E X B & X E (1,500rpm) Shock 1,960m/s? (200G) 11msec, 3times/direction =
& % | 294m/s? (30G) 11msec, &FF3HE =
35us ~ 63us Mass 1.5kg Max Without Cable (@)
(Note) Including time for a request. " = (F—JraEswn) &?
Serial Data Transfer Cycle i ID Cod . ithi
Serial Data Transfer Cy Time depends on the ID Codes. ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
U7 N g x B H 2.5Mbit/sec Start-Stop communication. O4HFiF/Ny F 1) (VB) 328 [RZ U Fry L Ejth ER6V |
E) - UIIZXMEEEED, - IDICKY
R&EkL 3, 2.5Mbit/sec.AFHRIEAX
Data Code Base Band NRZ (Bi-direction)
F — & 3 — K | X=Z/\YFNRZ(WHM)
E2PROM Accessible Address 8bitX0~79 Address
E2PROM7 7 + R FIRE& B | 8bitX0~79%iH
=
Il CONNECTION TABLE &=
£ % =
: - — =
Lead Wire U —K# | Function ## 8t | Remark i £ -
Red b Vce Main Power DC+5Vx5% FEEIR g
Black = GND —
Brown * VB Battery (Noticel) /X 5 UEBJE (1)
Brown/Black %/ & GND —
Blue = SD ) )T LS e
Bluo/Black &/ B 5D Serial Data SYTIVTF—-2{EE
Gray & CASE GND —
Notice 1 : Battery Power is necessary during Power Outage.
F1 Ny FUEBERIE. FEE-FNTCI O-4 28T 2 58ICLETT,
s = ~
K/ ZERE 2T 1—R
I -4 =7 S
Encoder Side Receiving Side
ADMA485 1824 Vo Losv ADMA485 124
ADM485 or compatible 1kQ : : 1kQ ADM485 or compatible
1 /\ 1 -
| ! ! L SDAT: Y U7IIF—4
220Q 1 220Q Serial Data
| |
I I
1kQ 1 1 1kQ
— | 1 % SRQ: UV I X b
— — : : — — Request
DE B}z 95900 DE
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SERIAL SIGNAL RECEIVERS
U TINES=ERIC

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, Multi-
turn data, & Alarm)

IVaA—Zh6akEhbY) 7ILES (40bit~110bit, 2.5Mbit)
DI8T LIV L | 16bitds X UB2bitCPU/ S Z & % WM ZDSP/Y 2\
DA VB —T x— AR % & 5 7=TS5647, TS5648, TS5667 , TS5668,
TS5669H D > ) 7 IILE5ZEICTY,

AUSS6INTIZEIDAAFE S 1% 8 > Tl D, CPUL D[RIMIA W HE
T, 72, CPURMHEFICZI Y -2 F -2 &atati§7-0
IZID3 (1 MiEF — 4 +LRisF— 4475 —4) E—FD~v=2
TILG AN UBREE i 2 T E T

O
?:IF;EQIFICATIONS *¢For details, please refer to operation manuals, 801100401E50
ok FFlIZAUS561N1ERIREREAE . (801100401E50) % HHEL 2 &1,
Supply Voltage
= & = T 5.0V+10%
Source Current 40mA Max

H & B &

Permissible Voltage
HEANEE

Max : Vbp Min : Vss

Output Current/Terminal

.':Hjjg}iﬁ‘./ﬁ? +24mA Max
;;rmlsgble D*gsma;:n +200mW Max
%perat{l,r;g Tegpera’;;re —10~+85°C
{S%torag%Tem%?raturé —65~+150°C
B OUTLINE
e45 A
Dimension mm ~Fi& mm
| 23.2+04
‘ 20'0i0.|
80 51
I
81 = 50 o1 &
= | sl
= 3| § — A
Index g 3 ,’: W\: 0.8:03
100 L. = 31
UUUUUUUUYUUUUUUUUUU I
1 30
H 0.65 0.30*1

57 amagaus,






B SYSTEM CONNECTION

v A T -L\ EH}L
4
) . o 14 +5V
16bit (32bit) CPU (£ — K Z{E) 26 | *5V po F&L- Sy
591 +5V D7 |60
51 | +5V D2 59
+5V 58
ST 45V D8 56
POWER ON RESET 26 {5V D4 55
o +5V Do 54
TEST1 53 |DO-~D15
85 | TEST2 D755
86 D8 USER DATA BUS
87 | TESTs Do 42 (16bitE — K&%)
20 MHz 4 D10
X1 47
- > X2 D1 a6
st 5| SYSRES Di2 45
e = 5 | ABSMD Dia 44
SDAT 43
77 D15 /
10kQ o INRQ 42
y oo B cre H
+5 RQMODE 40
TS5647,TS5648 50m Max 79 | RAco D18 (3¢ DO ~ D31
COLOR [FUNCTION| AWG24 80 Ract D1 a7 USER DATA BUS
R B | K% &E ‘ ‘ o 5| BQSTB D57 |36 (32bitE — KBF)
MG Ve oo (1558, (G9 67 185" D22 |35
T DECODER 71| % D23 [-22—
BLK IS 33
2 | GND + 22 | CpuM D24 1732
o | i s (12— e o
R = 36V : 64 D27
BEIGE T BUS LA0 A2 28
~N—Ya| VB [° z 78 | DMODE D28 27
LIGHT BLU 3 - DS40 24 DO ~ M39
sb o 8 D32
i);ﬁ 3 ‘——<F? | 11 ggg ONT D31 _gg J | USER DATA BUS
S0 o ; 10 M32 (¥ =27V E— FES40Dit)
= s g 3 | SDIS M3 (2]
TS5667N120,N420 R 6| SND M34 [-22
7 M35
COLOR [FUNCTION Z— GND M35 5
T R 31| GND M37 (L
RED
# | Veo 50 | SND mag (1
g | anp 85| GND "\NT B2 #1377
—E @73EDMODE% “L” IC¥3&. | 75 | SND TIMOT (-89~ % f L7 hT5—
Zx GND CPUE— R32bit& ) £, 88 | 2ND RQBUSY [—5— &5+
BRN VB 93 | 2ND RXBUSY °— =5
% 100/ GND  AUB561N1
BV sp ”
— ]
FEVELK| sp

I CONNECTION TABLE
ST S

| - Input O : Output P : Power Supply

FUNCTION FUNCTION FUNCTION
PIN | /O | NAME %NCT'%’Q‘ PIN | /O | NAME ';%NCT'%E' PIN | /O | NAME F%NCT'%’;'
HEBER o HERER © HERER ’ =
1 P Vop +5V+10% 3 | O D22 69 I RW
2 | | SYSRES | System Reset Y ATLUtyh| 36 0o D21 +—— Data Bus (32bit) 70 | STRB
3 P Vss GND 37 | O D20 7 —%/NZ (32bit) 71 I s Control Signal
4 | X1 System Clock 7R 7 38 (e} D19 ! 72 | CPUM #HEHES
5 o) X2 System Clock ZEy % 39 P Voo | +5V£10% 73 | | DMODE
6 P Vss GND 4 | O D18 74 I DS40
7 P Vss GND 41 o D17 75 P Vss GND
8 o SRQ Request Signal YZIZXMES | 42 o D16 76 P Voo +5V+10%
9 | SDAT Serial Signal S T7ILES 43 | O D15 77 I INRQ
10 110 SDTS E— 44 [¢] D14 78 | RQMODE Control Signal
11 O | DRCONT Control Signal 45 | O D13 79 I RQCO HEHES
12 | O |RQBUSY #HEES 46 | O D12 80 I RQCH1
13 | O | RXBUSY 47 | O D11 81 I RQSTB
14 P Voo +BV+10% 48 | O D10 82 P Voo +5V+10%
15 | O M39 | —— 49 | O D9 83 I | ABSMD Control Signal #lf{ES
16 | O M38 50 P Vss o GND 84 I TEST1 J Test Signal
17 | o M37 A FLE—F 51 P Voo L1 4BV+10% 85 I TEST2 2 M
18 | O M36 — ; 52 | O D8 86 - -
19 | o M35 7= %7 (40bit) 53 | O D7 87 | - -
20 | O M34 54 | O D6 — Data Bus (16bit) 88 P Vss GND
21 o M33 55 | O D5 F—%JNZ (16bit) | 89 | O | TIMOT | Time Out Error 24 LT hIF—
2 | 0 M32 56 | O D4 A 90 - -
23 | O D31 57 P Voo Lol 4BV+10% 91 - - _—
24 | O D32 58 | I/O D3 92 - -
25 P Vss GND 59 | I/O D2 93 P Vss GND
26 P Vop | +5V+£10% 60 | 110 D1 94 - -
27 o D29 I 61 110 DO 95 - - —_—
28 o D28 Data Bus (32bit) 62 o INT EAEE 96 - - _—
29 | O D27 | F—&INZ (32bit) 63 P Vss GND 97 - - _—
30 o D26 | 64 1 A2 Address Bus 98 - - _
31 P Vss ! GND 65 | A1 7 KL XN 99 - -
32 | O D25 | 66 | A0 100 | P Vss GND
33 | O D24 67 | cs Chip Select v 7L 7 b
34 | O D23 68 P Vss GND
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Il READING FORMAT
J—RKT7+—7v b (TS5648ND %)

Reading Format (Encoder data map) in 16bit CPU/DSP Mode
16bit CPU(DSP) €— F7¥— 4 L (T>a—47—%< v 7)ID0,3,DiHE

Address DATA
IDNo.| "
7 FL'Z| po D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15
A2|A1|AD -
Transmission *{51D 0O 0 0 0 0 0 0 O
0|0]|0
LSB Single Turn Data &> 4 4—>5F—4
0(0|1 Control Data 3> bA—IF—% bit
20 19 18 17 16 15 14 13
Single Turn Data &>V a—1F—4& MSB
DO jo|1]0 bit
12 11 10 9 8 7 6 5 4 3 2 1 00 0O
0|11 Status Field X&—7ZX74—JLF CRC
110]0 0O 0 0 0 0 0 O O 0O 0 0 0 0 0o O O
1101 0O 0 0 0 0 0 O O 0O 0 0 0 0 0 O O
110/ 0 0 0 0 0 O O O Communication Error Data
0|0]|0 Transmission ID *1E 1D 0 0 0 0 0 0 0 O
LSB Single Turn Data 3, 4, 4—>5—4
0|0|1| ControlData 2> kO—ILF—% bit
20 19 18 17 16 15 14 13
Single Turn Data > 44— F—4 MSB
0|1]|0 bit
12 11 10 9 8 7 6 5 4 3 2 1 0 0 0 O
D3 Encoder ID (10) 1> a—4ID(10) | LSBMultitum Data <) ¥4—>F—4
011 bit
0 0 0 0 1 0 0 0 | 4515 14 13 12 11 10 9
Multiturn Data <)L ¥4 —>5F—4 MSB
1/0|0 bit 0O 0 0 0 0 0 O O
8 7 6 5 4 3 2 1
1101 Alarm Data 75— 5n5—4 Status Field 25—%&274—JL K
11110 CRC Communication Error Data

B SCHEMATIC IN 1/0 SIGNALLING (at 2.5 Mbps)

B DATA FORMAT
T—374—=<v b

Request Output

UJIXMEA

Control Field

CF .
a>hA=ILT 4 —ILR

Data Input (Reception)

Ah (g @ —— T
i | cF | sF [pFo|oF1| | DFn|cRe]
CF :Control Field 3> hA—ILT 4 —=JL K
SF : Status Field XT7—2X71—JLK
DFO ~ n: Data Field ~7—%74—JLK
DF iEn=7

I FIELD FORMAT
BI4—=IVRKTH+—7v b

(1) Control Field
(Hya>ra—=b74—=ILK

_| 0 | 0 | 1 | 0 |ccO|cc1|ch|ccS|cc4| 1 I

Delimiter
T34

Start bit Sync Code
A4—hNEy b =t
(2 ) Status Field

(2)AF—=8ZA T4 =LK

"] o [opo[pot[op2]pps]eao [ eat [ cao [cat | 1

ID Code
IDI-F

Start bit Infomation Code Encoder Alarm Communication Delimiter
2%—hEy b A2T3A-Y3>a-F  Ir3-4  Alam TUvs
771 BETT—L4

(3) Data Field
(3)F—%74—JLK (DFO~DFnZHi5)

_|0|d0|d1|d2|d3|d4|d5|d6|d7|1I

Start bit Data (LSB First) Delimiter
Z2—hNEy b F=4(LSB77—Z ) PURPE
(4) CRC Field

(4)CRCZ71—JVK
_| 0 |rcO|rc1|r02|rc3|rc4|r05|r06|rc7| 1 I

Data (CRC Code, LSB First)
7-4(CRCI-FK.LSB77—Zh)

Start bit
28— hEy b

Delimiter
PURLE

I/OEE2AFDRN (2.5MbpskF)

Cs
- u I I
WR
" I e
DATA
NEW NEW
I L) \oaTA/ @_
- 1us Max 4‘ 4us
RQ
Request to Encoder m_ﬂ_l
(I>a=4ADJIIZN) _,——|
DRCONT 6.4+0.2us Transmission Side Waiting
SD T EERAIWAIT
Data From Encoder §
(I>a-4n507-4%) |_|
16us ~ 44us Max 10us Max
Internal Data Serial Data Reception CRC Operation 1Us Max
Latching S)TINT — 225 CRC#EH¥
WHE;;; OLD DATA >< NEW DATA
38.4us ~ 66.4us Max
Released after the 1st READ
NF (1E B OREAD CZER)

59 Zamygeus,






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

D RQ WRITE (when transmitting request) (@RX READ (when data reception is finished)
RQEAA (U7 I X MxHR) RXFEA#A (F—2=REHRT)
A0 ~2 DATA. NT
250ns Min I—
250ns Min
CcS — cs I

=y | 4.5ns Min
WR —I RD |—,—

100ns Min FOns Min

| A0 ~ A2 ‘ 1 2
Received Data I
DO ~ D15 RQ DATA . . =
ALl B2 7 — 2R bed, efgh, ijkl
Internal Request Register =& QW”B:>< a T . S19N, 6,
WEBY 7T b X_RQ DATA 50 - D15 —ea ot
LI R4 . - Nl
‘M‘ 50ns Min__| | | | 10ns ~ 50ns
I I
Access Time 77t2X%4 Lx 50ns Min
DRCONT

. TABLE OF TERMINALS/FUNCTIONS s For details, please refer to operation manuals, 801100401E50 for TS5640

Ly £ BEE
P & *%HE'—% SEMIFAUS561NTERIREHEAE . TS5640/ (801100401E50) % BHEC &L,

TERMINAL FUNCTION TERMINAL " FUNCTION
1/o/T" - PIN No. CODE 1/0/T' = PIN No.
CODE%¥% # & @ @ 0 e OB B B °
SRQ o Outputs Reﬂ_uest data.Open when not usued. 8 Reception 21, 20, 17, 16bit encoder's signal are in H
YUY IZXMF—4HAH, REAEEF—T>, ABSMD | mode. 14, 13bit encoder's signal are in L mode. 83
Outputs communication direction of Serial data/ “0)_"75?73‘”)\?3—(;3:65%’;‘ 21bit, 20bit, 17bit.
Request. Usually in reception mode ; turns to be in 16bitT > 3 —Z DRAE. LORFI14bit, 13bit,
Lranﬁmissi(;n m(:jde when ID code is transmitted. 1 | Clock input 20MHz +/-0.05% 4
when not used. . 28 %7 AF120MHz +0.05%
SDTS  |IW/OIT| o ) 7 — 5 E U 7 T X FF— 2 ORBME HHT 10 — ji —
BT, EREEIRERETICA-FFEHENDEE X2 o) ock output. Inverse phase of A1. 5
—FEBShBEET—FICA3, IDI— FEEM LK 78y 7 HHX1 L
bhBERET—RNICELSHE D, REAKFIIHERE, SDAT | Inputs serial data. 9
To control ineractive line driver. Usually L, H is trans- SNTNT—EAN
mitting. Open when not used. Setting Request cycle in Manual Mode.
DRCONT | O | mms 4> K54 AOMEMIES . EREL, %Ed| 1 INRQ V'l rza7uE— KB, U2 IR NEBOASRE i
BHEHNT 5, REAKEA—T 2, - I
Interrupt signal. L when data reception is finished.
Outputs bus signals in Manual Mode ; otherwise fun- | See con- Fell\:asedlvl\\’/lheg ogpt“‘ (:at1a or RDLareIaccessed.
ctions as 16 bit 1/0 bus.Request data are written here. | nection — n Manual Mode, Outputs 1 usec L pulse. _
DO~D15 | VO | S 255 T Wngtiihys 2. WAIZ16bIAHINRo| table INT O | BABHAES. COEBFLCEBEF—SBERT. 62
UIIZRF -SRI CTHEALD, BEREE HAT -4, RDET 725 LMEIREND, DSPE
—KTIE, IS+CSICK R, Y= a7IE—-RNTU.
Upward block of data bus. Tri-state in 32 bit mode ; See con- 1psecDL/NIV A EHT,
N.C in 16 bit mode. For output only in Manual Mode. h Selecting L for CPU Mode H for DSP Mod
DI6~D31 | O/ | ¥—5/SA E4ifll, 32bitE— KORE, p51 25— | [0 CPUM | 1bu | DSPE K ACPUMERIRAS. 72
HE— KT BB, YZATLEFK | s P : S H: S
—;;’;E?J";m FCRRERLSD. BERSE LICPUE—K, H:DSPE—FK
- Signal to control ASIC. L to stop ASIC operation, H to
M32~M39 o Upward block of data bus For output only in Manual Mode. ‘Sa%elew””ec“"” stgp 1/0 operation of ASIC Trar'ln)smissior"n)/Reception
ToSNREER, TZaTNE-FTE, HHER. | sexsr . block works regardless of this CS Used to input
Inputs data mode control ; L in 32 bit mode. H in 16 Ccs Ipu address code. 67
e e ASICOFIEHES . LTASICEIE, HTASICIZVOHEE
DMODE IPD | = _gx_poy FE—JLAF. 32bitE— KIZL, 73 FIET 5, ERET OV U IZCSOEEICRIfFRE < BifE
16bitE — K IZHE AR, 5. TRLAI— FAABICHER,
TEST1 oy | Test terminal for simulation, Usually fixed at L. 8487 Only on 16 bit mode (at DMODE), Request is made in
TEST2 PU v 3aL—2 3 A7 2 M, BRELKERT 5. RQ | | Manual Mode with L. - 78
MODE DMODE#16bitE— KDEEDH. CDIHmFELICT S &
Outputs busy signal of Request. Monitor signal to DJIAMPYZaTIVE—-RELR D,
m o know ASIC is transmitting Request. 12
)9 T2 MBUSYES . ASICHR(EFTH 2 Z L &R Inputting L in a Manual-Mode Request enables to
TEZSAES. transmit a specific Request code after recognized at
trailing edge of next clock.
Outputs busy signal of reception. Monitor signal to RQ STB ! YZaTIVE—RUJIXMOB, LOREEMZS & 81
RXBUSY o know ASIC is receiving data. L= 13 ROCLKDILFY TBAZh, BANDY VI X b~
Z{EBUSYES. ASICHRIERTHB_LERTES KAEEENS,
S2RES.
- - RQCO | Determining Request codes in Manual Mode. 79
DS40 Ipu Selectg,g}f;létpur;;tjsgxgnuil\god}ek 74 RQC1 YZaTIVE-FBEOUIIZA-FERET S, 80
¥Za7 — N T2 ERER,
Used to synchronize with DSP in conjunction with CS
Time-out error. Outputs H when serial data is not 5 | in DSP Mode. L in CPU Mode. -
TIMOT o received for a Request code. e R 89 pu DSPE— KB, CSIES L HA L CDSPORIKAAE L
SARTIETTT, U;}fgﬂgfqum‘ Sy7 TR, CPUE— NEHIELICT B,
TF—APE->TIHEW o
| t " tsi | Inputs READ/WRITE signals in DSP Mode.Inputs
SYSRES | Ipu j”;‘(’ ; ZV,SJ e_b"fy’isi;'gna' 2 READ signals in CPU Mode.Usually fixed at H for
° —_ READ mode.
R/W Ipu . YoTe =T . 69
Shows address is efficient in DSP Mode. Used for in- DS:PJE -k G)B# RE_/'\D/‘NFflTEE’F eL —C%m:&ﬁ
termal data latch. Used as WRITE signal in CPU Mode. liizﬂj LE—RNOHIZLTH< . CPUE— FTIZREAD
STRB | lpu | DSPE—KOB, 7KL XBHTHSZ EERT. T— 70 B85 & LTHfE.
2NAET v FICEA, CPUE— NTWRITEEE &L T }
A0 Inputs address.Used for internal control by connect- 66
° ing LSB-side address from CPU.
Al I na: o : . 65
. . e . . 7 KL XA T, CPUD S DLSBRIT KL X % #i
I © Input O : Output T : Tristate Ipu : Input & pull-up IPD : Input & Pull-down A2 LTAZSaS hO— Lo, ° 64
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NOTICE IN TRANSMITTING

DX EDEE

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 O-40HEN
@ &) l
Power Electric @
Supply device ©
g R S BETRE Encoder
= o I a—-4

Fig.1 Favorable Sample
-1 Bufl

2. GROUND LINE SHOULD BE
AS THICK AS POSSIBLE.

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

The value of VL should not exceed Vt of threshold level
for a receiver. Re should be as small as possible since
the encoder will be vulnerable to external noise when VL
is closer to Vi.

In case of long-distance transmission, another ground
line besides the ground line paired with the plus line may
be necessary.

61 e,

1. B8R4 > DERA

BROPIA v ErI VY FI4 VEBTRTIZLTC, [6—
DY =L FTr—TLTEETEEIIILTLZIN, 77
VRIAVERSTRDIZDITA VERD T —T TR
RL7Z=DTAEBEFEICELIIEVE—F 24 XL 55
DOTHEELETNUIED FHA,

1o 0D5E ﬁ#%l/: geryva—xktIZ@fET 3
BFEEICERAMET 2046, B> 5 Zh 2o
%ﬁ74/&mw1%ﬁ%ﬁ%?éﬁﬁﬂﬁhifo%ﬁ
POEBTEBEARHLTCL Y I — X ICBEAMGET 2 &
FETREENOOVIZADA Y E—=F YV 22k >T, = a—
LADOOVEBIFROOVENZENENEC 5720, SREIEDH
KexbEd,

(X—1. M—2%H)

Encoder Output

I a-40HA
Electric
P &) device &) &)
Power
Supply © © © Encoder
5 IS L=
£ R EF | £iE Toa-4
0V Bus

Fig2. No Recommendable Sample
_2 :L,\(l\wj

2T VR4 IETEDETRCTBIL

77V 74 vz ya—-20EEERILIE M ESD
FBiloNiminb, 5V FI4 VOHEFEIIZRe 5 &
IS5 OLL N L

VuE V= (Io+Ii) - Re (V]
Likb,
ZOVLBL Y —=ISDAL vy ¥ 2 F =)L FLNIVtEEZ T
1375 56 780,
F72, VIOVHIER IEEMHB /4 DI L THL 5250
T, ReldTEA72/hEL LAaFULE S R,
BIEHEROBA, BIA VEXRTIZLET TV ETA Y
AN, 910D TV R I4 VERTEHI L M
LD 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 cir-
cuit ground is recommendable.

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

4. IN CASE OF HAVING NOISE ON
POWER LINE

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

Stable potential should be maintained by grounding the
shield.

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

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

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

6. POTENTIAL STABILIZATION FOR
AN ENCODER CASE

An encoder case must be maintained in stable potential.

3. CASE GROUND & CIRCUIT GROUND
DFEH&

J A ZBEEE L | Case Ground & OS50V LD 7 4 X
NFS>TWBES BHAR, TV I —-FOBFREPEAZD
JAZX B> CGREIET 22 d0FEd., ZOkIkk
% |XCase Ground & Circuit Ground % J8i& 4% & kv, 7272
L. Bk &< . Case Ground & Circuit Ground % %54%
T3 LR OEZENBN B HAER. L DIE 2O TR
T WBEIE, Case Ground & Circuit Ground®DIZ 7 4 X
T A LA OO LBy Fa vy F v a AT
& &0,

4. BESA N/ A XD RDIBE
IVIA—-FZDBJ/TA4 VIZiE, /A4 XTHBFELHNK DI
BV =L N SRR T, ERAME L A0k
DEXA,

72, VL RIIKMICT — A L CREGBMICIR 50T
a6 B,

IV A= ZOFET, B 2A Y — L F2 5% L an
OB 5 Z & BETT,

5. L2 -4 OHAMESREICZ/INA VKR
PN 3GE

Ty a—-ZOWNEFEIZR—3D &5 & 254 2 KR

THHE. VA A PRT V=L FETERTIUS 254 &

WX 0 5, Soike

/ ZINA Y

VLA

Fig.3 spike waves
R—3 /N1 7REF

6. L>aA—45ND4r—AERDETFEL
TV A HO Y — AR AN RO RS D £ 5,

Zamagaua, 62





TRANSMITTING DISTANCE

rgesizk

IN CASE OF TTL

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

IN CASE OF OPEN COLLECTOR

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

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

Shield Cable
=LKy —TIL

:
\
I

v

Encoder
I a—4%

Output
BB

Fig.d  E—4

IN CASE OF LINE DRIVER

261531 261.532
s
)
Encoder || fretmpmmtansT |
I

%Transfer distance 1km Max
Twisted Pair Shield Cable.

YAXMRT =L Rr—T I

Figs -5

IN CASE OF COMPLIMENTARY

Twisted Pair Shield Cable.
VAR MT =V Ry—TI

1| A:2SC3733 Power Supply
B:2SA1460 NTEE
AL GND <
™ Output signal |
— utpu 5|g_na Ine 4
gp‘% | fES|
/\ —O L
GND .
1 Encoder ‘ ‘ Il:fléofaé"lg

TTLDSE

(A PTREFEEE T 2mP I B H R & e . I BICIETTLIC
TI77y 77 108D £,

F—7>aAL 752054
F50m (12V 77w 7°) 2 L 7 X BF20mAHM Ak vl HERE
HoOHREED 4,

ZA5 s I RIEHR A O A
TOREN, B LD/ 4 TRrEIC

K—4D &5 %K b HT 5
R TY,

A4 RN ZA4NDGEE

(ZATREREEE IS IkmE Shh 320, EEABERICENT
BEEmM TRAERE 2D £9,

ZEMKIZ, I—5DKI1254 YLy —=NTRELET,
G e e, 2B TRETHO T, it 4 IR
RIFTY,

AT AL BILDIEES
(EETTREREEE L T 4 Y F I AL DEL ) 232, EBE
EELTAHILENTEBDOT, MEMFE E TRH%RE &

DEg,
F—7vav s s L0 EdnsE ATl 2 4 A ER
E38

ZEDKIZA — T v av s 2R N T T TOZERE
T,

HOW TO USE ENCODER CONTROL SIGNALS

I d—FHIEEEDENS

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. AT

63 Zamygeus,

4.7kQ

REVERSEA 71

IO s~ 5 HY, L7 2AR
T2 LIk, TV a— 2O
ECCWHACWALI D2 % Z & AHEL
A0 ET, B EY DA S 0EH
HEVIHZ, 232 28I TLTRQ E A L
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GATE INPUT

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

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

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

T—BMAR
ZOMTFIIE» S L #ANITEHZ
LItk TVaA-FO/ET -5 bR
BLEd., (kic “H B“A1ehsZ
TTF—49vF),
F—MANI#%, F—45 9 FETHIO
SREL LD FTDOT, Z ORI BH%
T = A EHRDIAARL 7230,

CONVERSION TIME

2R

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

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

Fi2dE £ 7213BCDI— P oy a—&lZkB\WTid, &
FESF2HOT— FRZT, KLYy FREITOLEHRZ Y —
FIZB10ns~ A E10nsDENE U £ 9,
IOk, W, BUEF — 2 LI LTS 354121
AL TOFAARIF L 72 &0,

NOTICE IN HANDLING

IR EDEE

(DAvoid forcible impact to the shaft.
(The disk may be broken)
(@Apply the power supply as directed.
(Normal operation may be interrupted)
(3Operate within a stipulated temperature range.
(Normal operation for IC,etc. may be interrupted)
@Give careful consideration to resistance and capaci-
tance of transmission line to the full.
(Normal signal transmission may be interrupted.)
(BEliminate line noise from power supply at an external
place.
®In case of a higher noise level in operation area, please
contact us.
@Make alignment with shaft correctly.
(There may be cases where essential performance can
not be guaranteed)
(®Don't detach the cover unless you have a specific rea-
son.
(Normal signal may be interrupted by generating dust
on disk.)
(®Avoid providing an exceeding load with the shaft.

OB EIE A 5.2 00T 2 &0,
(FA 2V &WHTBZ B £T.)
QEWEEAFAEL BN 52T FE0,
GEH =8 & 457 £ 97.)
QUREHM A YD 5N TOE T,

(ICZH D W S ARB # i £ 3.)
OEEMOEI, BRI EENE T,
(EH LGB ERET £ T.)

QOFFIA VD ) A4 DIZIHETHEL Z X0,

ORI 7 4 XD LI ENEAIRERHEE S 72 X0,

DD 7 5 7)) v ZIFIEMER LI L E2 L TL Z &0,
(BRDVREA IR TE RN ERH D £7,)

@R HERE DI VRD HN— &S X T F XN,
(ZTABENT 4 271 L IEEBES 1215 %
3.)

OFF R EL EOREZFIIIA 20T L 22 &0,
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MOUNTING WAY

B 7%

COUPLING AND MOUNTING

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

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

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

1 Y
‘ o
b4
i - , n
1 u]
B)
T 1H J
.]iﬁ \ Attaching plate
2SRPIIN

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

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

Ample care should be taken so as not to shock a shaft
when attaching a coupling to the shaft.

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

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

65 e,

hy TV TExITaT
IVa—RE—RIK—6D &SIz, BTy a—%
DYNEZCHEELET,

ZOES BT HizknCid, HTEEEA LRET
IVA—ADr —Z%&MEIL T, MHFRE O EBE R %
BFZZenTE, @ENET LAESHPNER L T
AC, TVA—REMETEIENTEET., 72, KM—
TOXSIZT Yy a—ZORTHRO L #FH L TR 55
Eed T,

1

st

Fig.7 Attaching Way for Encoder by use of front screws
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L7zho>TC, VT EDRIEHEIETE 5778
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SIZL AL TR ED EEA,





Please do not couple the encoder shaft with the driving
shaft rigidly as shown in fig.8, as the ball bearing may be
damaged due to an excessive load.

In case of direct coupling to the driving shaft,mount an
encoder case on a flexible plate as shown in figure 9.

Rigid Coupling
Doy hhyTULT

Driving motor

BEHE—2

752
Fig.8 Rigid Coupling
K-8 Uy hhyTU2T (B

Mounting plate

fzw;:/mﬁw

Hollow Encoder Shaft
I O—4Y w7 bk

Motor
E=4
A
Motor Shaft
E— 2
Encoder ltself Bearing
ToA-FKE  pyry

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

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

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

ALLOWABLE LOAD TO SHAFT

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

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

K—8D kS, HiEplicoy 3 —2Diia ) Py MIH
v TN YT LENTL E&WN, TV 3 —FOHNIE K & R
EAMDY ., WZPHETZe2bD 9,

W@ C Ty a— 2% h o ) v X E B A, K—
INEINIZTY I =Dy — 2% T LF Y TILEHRIZHEE
LEd,

Encoder
I a—-4

In Case of Hollow

Shaft Encoder

R IT L O—-ZDIGE
e

Flexible Plate
TLE Y TIEIR

Driving Shaft
B &

Fig.9 Encoder case mounted on a flexible plate
H—9I>a—-4N7r—R&7 %Y TIVERICEE

thzgififf 2 4 7OHAIIR—100 & 512, T a— X DKk
AU CIE U E . [ 2B U TR EUSHor B 28R e
TlEE T % BA7E Tl & B2 L. SR ZEE LT 7 &
W, BUHRAZEE L 2 RETHE I h CnwEd &, V0
— AT Y EK AN E 2T B0 TR B
WOBHEIZ & DA 20 £,

A E

TERRFETHN E 22 2 K ICHUFHF T 2 &0, ks, BBl
LIV a—- ORISR, By T VI REUHROBE
H, X7V Y IORFFHGELD FTOT, THEL EF X,
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DEFINITIONS

RAEDESR

Definitions of principal terminology used in this catalog are

as follows :

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

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

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

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

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

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

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

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

(9 Line driver output : Output circuit in compliance with EIA
(Electric Industries Association) RS-422A.
(Some products are excepted from the standard.)

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

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

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

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

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

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

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

(D Battery backup absolute encoder : A multiturn absolute
encoder with counter IC provided within it.
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Serial transmission : A system of transmitting many data
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

®1 ERYOBRAICKHT 2 REBEDOEE

V) a—MbLEzzva—4,

®UT7IEE 1O TIHRIZZ< DT - 255 %,
BERE2E % (Y CIER T 5 R
REBEORBELFVS
1.REBEDEE
TR E OMIZ, RN K BZEEHOR AT 54
HO(B1ERE) . RS KB KDBAICKT 2485# (F2ad
7) OMAEIZLD,

First Coding Protection Degree

£ 18 5 R E DO REE
3 (Semi totally-enclosed type) Ends of solids 2.5mm or over in diameter do not enter inside.
3 (#E£BR) BE#2.5mm% iz 5ERYDERSREICERAL KLV,
4 (Totally-enclosed type) Ends of solids 1.0mm or over in diameter do not enter inside.
4 (£FR) ER1.0mm% Bz 5ERMDOERHRSREICEAL KL,
5 (Dustproof type) Dust that impairs the designed operation or safety of the rotary encoder do not enter inside.
5 (BrEETZ) A—42YI aA—-4OREDEMERVRLMEHET 2EDMEFATICRAL KL,
6 (Dusttight type) Dust particles do not enter inside.
6 (MEER,) MEFSRAL KV,

Table 2 Types of Protective Stucture against Entry of Water

®2 KDRAICHT 2REWEDEE

Second Coding Protection Degree
£ 28 % ®REOREE
0 (Open type) Not protected against entry of water.
0 (FRE) KDBAZHL T, FICRES O TORL,
2 (Drip-proof 2 type) Subject to no harmful effects by waterdrops falling at angles 15° or less from vertical.
2 (Briefy) REH 515 LNOKEH SETT BRI L > THREHBERI B,
3 (Rain-proof type) Subject to no harmful effects by waterdrops falling at angles 60° or less from vertical.
3 (B $EH 560" IADHEH SHTT BRI L > THELBEERT KL
4 (Spray-proof type) Subject to no harmful effects by water spray from any direction.
4 (Bh% D) EQEIBAALSDKDOREDICL>THHEELFEEZ (T AL,
5 (Jet-proof type) Subject to no harmful effects by water jets from any direction.
5 (BAMETRRZ) EDESBFALPSDKOEEERICE>THHEELHEERT LV,
6 (Water-proof type) Impervious to water in strong jets from any direction. (Note 1)
6 (M) EQE> BHED S DROKDEBERIC L > THRHBALEV, (F1)
7 (Immersion-proof type) No water entering when immersed under water at specified pressure for specified time.
7 (BA&EH2) RMEDES - BETKPISHL THRPRAL &L,

Note (1) "Water-proof" means a structure that does not allow the entry of
water against strong water jets from any directions, but it does
not mean a structure that allows use under water.

2. Designations of Protective Structure

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

In case either the first code or the second code is not
specified, it must be represented by X.

I Characteristic letters
Example 1 [P 40 IP 40

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

1st characteristic numeral

E (1) MAFER. EOLSEHALSDRVKDEREHETTICEL > THKYR
ALBWEBETH 35, KPERICHA 2BETIE &L,

2. REBEOFVH
0= ) Ty a—ZORFEMEDIFOTT . RIENIE DT
MThd et XFics (IP) , HBlics RUE2iL T
DL T3,

F72, WAL, Hw2lSnThr—HERE L nEaE,
ZOitEEXET 5,

F1 1P 40 40

2 IP65 \—ﬁz
%13 IP4x 1

Bl 4 1P X5

dn o

C
C

(R RZ)
(&)
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OPTIONS #7>a>

Allowable displacement for attaching. BTEFRZE AL

o < “ i : Ry s Y cR— N
COUPL'NG By FYLH Parallel displacement : 0.1mm. TATZEME0.1mm
Angle displacement : 0.5deg. AEZAE0.5deg

Dimension mm fi& mm

Bellows Coupling /

NA—=ZXHyFV2T
30Max
Model A B 3 3
MU939N2 | 46.345+00'5 4670015
3
© ©o| s
MU939N3 | 46.3450915 | 410+20 S| < — o o =
=g
Twisted torque 9.8X10-'N-m/deg
BUNRILY  (10kgf-cm) 4-M3x5
ARANRMFEDRL
Dimension mm ~fi% mm
Model A B - -
5+8.03 3 3|
MU1568N1 $12:398% $23 — 2—M4 X0.7
2—M4 X0.7 T NARfEDHRL
o AARfHEDRL
MU1568N2 | 48 1982 $18 - X Z\I/
t”. /// R ££ <|/m ?3
SNy R .
MU1568N3 | 416+3% 427 - = 7/
Twisted torque 3.3N°m —
BUNKILY  (34kgf-cm) 27.5
Diafram Coupling : : :
B4R T S LNy TY oY / 40 Dimension mm ~FiE mm

10 22+ 10

Model A B
8, 8
MU714 ¢10+8.02 ¢10+8.02 ‘
MU714N4 $10+5% #6502 2 & <7 = +— o i &
| S|y v ©
Twisted torque 1.75 N'm/deg B '
BUNhRILY  (16kgf-cm)

PR 4-M4x10,4-M3x10
- REARIEDHR L
RARMIEDR L fetine
(KRS M)

Dimension mm ~Fi% mm

Model A B
19iﬂ.5
MU1396N1 |  46+3° $6+30 ABRMEDHL L
; 3 4-M3x5 1 |
MU1396N2 |  46+3 4830 nmlinE
1 ©
| | B (3}
<{ <|: _[j[ ] m‘ =
MU1396N3 |  ¢6+3 5430 0T
Twisted torque 3.92X107' N-m/deg —| M” | | "
BN ML (4kgf-cm) ‘0‘257 ‘02-5
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Dimension mm ~Fi%& mm

Model A $B
MU1 527N_ ¢ 6+g.012 ¢ 64—3.012
3I
|
MU1527N1 ¢6+8.012 ¢8+g.015 %
o
o
MU1527N2 463012 $10+505
8 |6
20
Dimension mm % mm
Plastic Coupling
BlEZ ATy TULYT /
Model |¢dl|¢d2|¢D| L | A | B |HLZY L
MU1451N1 {10 [10 |22 | 25.6 | 3.6 | 7.1 | M4X6 A A
MU145IN2 | 8 | 8 |19 |23.6 | 3.5 |6.8 | M4X6 T T
MU1451N3 | 6 | 6 15| 21.6 | 2.8|5.2 | M3x4 - L,\” ! —
o o a
MU1451N4 | 5 | 5 |14 |20.8 | 2.7 | 5.2 | M3X4 > [V Y ha B
MU145IN5 | 5 | 6 [14|20.8 | 2.7 | 5.2 | M3X4 I
MU1451N6 | 4 | 4 (13| 21 |2.7 |5.2 | M3X4 5 5
MU145IN7 | 4 | 5 (13| 21 |2.7 |5.2 | M3X4
MOUNTING PLATE Eif§75>% (For OIS38Series)
P/N 603202777N40 P/N 603202778N40
3-¢3.5. $28MAEA L%
42020 S EE< V) $6.5. 8 &35
10
A ] 2
! ~
[sp]
<
(=]
$46
420_0
1*;‘” 1]0.01[A]
N . 2 R
Y% ~ =
[sp]
3 A ¢2O+8.021
[Jo.01[A <
BfM (7500 H) D

P/N 603202845N40

()

ol

12
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Binary Bit  Counts (degree)
EH AV K (F‘)
Ev b
7 128 2.8125
8 256 1.40625
9 512 0.703125
10 1,024 0.3515625
11 2,048 0.17578125
12 4,096 0.087890625
13 8,192 0.043945313
14 16,384 0.021972656
15 32,768 0.010986328
16 65,536 0.005493164
17 131,072 0.002746582
18 262,144 0.001373291
19 524,288 0.000686646
20 1,048,576 0.000343323
21 2,097,152 0.000171661
22 4,194,304 0.000085831
23 8,388,608 0.000042915
24 16,777,216  0.000021458
25 33,554,432 0.000010729
26 67,108,864 0.000005364
27 134,217,728 0.000002682
28 268,435,456 0.000001341
29 536,870,912 0.000000671
30 1,073,741,824 0.000000335
ANGLE CONVERSION TABLE

CONVERSION TABLE

" B =

AERER

ra

dian

(min)

(@)

(sec)
“(

)

168.75 10125.00

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

50
25
12
6
3
1

62.50
31.25
65.63
32.81
16.41
58.20
79.10
39.55
19.78
9.89
4.94
2.47
1.24
0.62
0.31
0.15
0.08
0.04
0.019
0.010
0.005
0.002
0.001

157 2 =57.295780° =3,437.7468  =206,264.806"

radlan

m rad.

1°=.01745335 7 /=17.4533$ o7
d

m rad

1’ =.0002908885 7‘/ .2908883I )57 ‘/
1”=.000004848145 *“/ 7 >=.004848143 1) 5 7
BEBS BA—-F0AEDHR)
a g (8A) Y (EBEER1.TmE RARAQICEY T ) IEk
10,000 (2.8/%) 35m
1,000 (0.28%) 350m
100% (0.028f) 3.5km
107 35km (HEZE«— N\EF) (BRH— 1)
2% 180km (RIFE+—fRH)
1% 350km (FRFE—HER)
0.6% 550km (RFE+«—/\F)
0.5% 650km (BREH<«—I\F)
0.1%® 3,500km (ig«—dtiEE HA)
0.01% 35,000km (FFILBTE £ TOIES)
a A
1.7m
x BB
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