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HISTORY OF ENCODER DEV

SEIRROIY

19705 19755 19805 19855

(S45%) (S504E) (S55%F) (S60%E)
19715 (S46%F) 19774 (S52%) 19834 (S58%F) 19874 (s62%F)
EEMARA-DEREE || BEAJUXAZIL || AHARTILFE2—2 X |6 R AV S
Noncontact (LED) MechanicaI_MuIti-Turn Reinforced _Incremental
Type A-D Qonver‘ter Standard Incremental(LED) TS1604 Series TS5080 Series
TS295 Series

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

5bit~12bit k& F 25~1,500C/T
: (for steel)

Technological Development

19725 (sa74)
77oR1>a-4

Brush Type Encoder
TS449 Series

IWNFEREIERE T TV — 19885 (S63%)
I (LED) E—2H#EAI 7Y
Small Reinforced Abso- A 2)b
19735 (s48%) lute(LED) Incremental for Motor Con-
ENMREE 7TV 1— K | TS1660 Series trol
High Resolution Absolute 8bit~12bit TS5146 5,000C/T

TS1302-1193B
19bit

19795 (S54%)

19895 (H1%)
ENEEEA X

IV
High Resolution Incremen-
tal
iy RV VAL L |4 N - . o TS5410 Series
t wnge—> -77yya—rIra—4
o %3_665 Multi-Turn - Absolute Encoder
FE S 400 B 307
@ 169
;(\ g 300 #: e 123 07 g
% = 200 8137 B4 g 4y g
3 B109 3403 5.
IR O
28 & 100 583
o S |f-;1-»||m| I
L i) 0 Inc. Abs.
g 5 19895 (H1%)
5 10 MRATL>a—4
o ABDRINFE— Magnetic Encoder
‘g 9 Mechanical TS5270 Series
2 A3 grzoxier] uETUm 1,024 C/T
HE 1.1kg tiot

(BS) &% =

Price (¥10,000)

I 54 © ¢ 7T0XL66
B8 14009

FEY=INFI=2
Memory Multi-Turn
11bit

S5 © ¢ 35XL38
BE 1109

XY= TNFI-0
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

dA—5HFEDSHDH

19904 19955 20005 20055

(H2%) (H7%) (H12%) (H17%)
19905 (H2%) 19965 (H8%) 19985 (H10%)

SOUTPNTTII) =X A=k 7TV —=X A= 7TV =X
NYTUNYITyTIIVFE—2 Ny TUNY I Ty TIINFE—2 NYTYUNYITyTIINFE—2

Serial Abs Series Smart Abs Series Smart Abs Series

Battery Backup Multi-Turn Battery Backup Multi-Turn Battery Backup Multi-Turn

TS5778 11bit SA35 11bit SA35 17bit/Turn

16bit/Multi-Turns

s

_

19915 (Has) 19965F (Hs%) 19985 (H10%)
REEA I XA 2RI A¥—=+ 7TV =X AY—hKTTIDY=X
Hollow Shaft Incremental Ny TYNYITyT N TFIUNYGTyTIINFE—>
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%F (H4a%) 1996F (H8%) 20015 (H13%)
FEAII-4 A=+ TP TII)=X A= 29 ) =X
Space Encoder NyFYNyIT7yT WAHEBMIUT7ILT—2EEFR (NRZ)
ETS-VI(H: i BREIEVIE) A Smart Abs Series Smart Inc Series
Bt vREIO-4 ; Battery Backup Two-way Serial Communication Type
High Accuracy Earth Qh SA85 20bit (NRZ2)
Sensor Encoder SI35 17bit/Turn
for ETS-VI (Engineering
Testing Satellite VI Type)
1992%F (H4a%) 1996%F (H8%) 20015 (H13%)
BRAILI—-4FHEmHA Sl P Z2tA) AY—hKT7TIDY—=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

Lamygaus, 4



INCREMENTAL
LT UREIL

SPECIFICATION LIST
tH—E

Applications Instrumentation Industrial Milling
A b gt A B E ¥ R &% S H
Features Ultra small size Smlall size f"d Wide range of resolution, a lot of options Ultra rugged Model
ow cos
45 = FUNS i I, R RSB B M ERE, BE LA T3 pz 3w
Series
. 4w - =z OIS28 | OIS38 | 0OIS66 0OIS68 @ 0IS128
Model No.
. - TS5150 TS5300 TS5100 TS5000 TS5080
External Appearance
4 s
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 % Ak
Output Phase A, B Phase A, B, Z Phase A, B Phase
H ] Liz| A, B A,B,Z# A, B
Max Response Frequency 80kHz 125, 200kHz 125kHz 25kHz
®E X & & B EH %
S ly Volt
LLALED DC+5V DC+5~+12V DC+5, +12V DC+24V
Consumption Current (NOTE1) (3%1)
100mA Max 200mA Max 300mA Max
H & B s
Output F Open Collector Voltage
UipLE Form Open Collector P Voltage, Open Collector, Line Driver 9
H 2| i3 e Line Driver Complementaly
(NOTE2) | Radial 21.6N 98N 392N
(Fx2) | _..
Shaft Loading 77 (2.2kgf) (10kgf) (40kgf)
BWOF R E E | Adal 12.7N 10.8N 127N 49N
2Z 2 b (1.3kgf) (1.1kgf) (1.3kgf) (5kgf)
Starting Torque 2.9x103N-m 4.4x10°N-m 29x10°N-m 9.8x102N-m 0.2N-m
=) ) [N |7 9 (30gf-cm Max) (45gf-cm Max) (30gf-cm Max) (1kgf-cm Max) (2kgf-cm Max)
P i NOTE
rotection (NoTE3) IP =50 IP =52 IP =57
REBE (3E3)
Operating Temp.Range
i . . P . 0~ +60°C -10~ +70°C 0~ +50°C
B OfF R BE @ H
Vibration (NOTE4) 49m/s? 98m/s?
b L] (5x4) (5G) (10G)
Shock (NOTES5) 490m/s? 980m/s?
& - (3%5) (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) 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.

S Zumyas,



Super Precision Machine Tools

Motor Controls

INCREMENTAL

Machine Tools

R TR A T—2HEHA TIEMmA
High resolution, high reliability and low cost HSOIIOVI\II ghaﬂ Hgllo"l‘l’ ghaﬂ ':A(:Envn?g?;; Magnetic Encoder
WA, WAL, S b ER e A el - thE A o R
OIS85 | 0OIS90 @OIH35 OIH48 | OIH60 MIiBO0.4
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
(BE%1256 DIFE)
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 ToIerache Air gap in Spur Wheel
196N 98N lﬁgﬂa:—f&*"ﬁiﬁz v Y EREEDF v v 70.15£0.01mm
(2kgf) (10kgf) 1agia Allowable Tolerance
2Z7vAm 0.05mm TIR Max Y EWEORET S T AHAMELL
9.8N 49N 252 NHH 0.2 M Radial +0.3 mm )
(1kef) (5kai) Shaft Runout mm Hax Y EEEOHER S X NAIMER L
9 Skg B E & BOEN 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 P =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 | HANREEEEFOLIRETT,
E2) BFANEOHRESHRNETYT, REAICHVTIERED20%UNEHELET,
E3) REMEOEERMISICOVWTIE. THET IV,
E4) IRBh: X, Y, Z&B2Hr, St6Hr 2B T LERMHELAETT,
ES) EEIX, Y, ZEHM3E., S8EEHMET S LERMHELAETT,

Hanggau, O



ABSOLUTE

TITIYa—hk

SPECIFICATION LIST
tH—E

Single-Turn Encoder
SrUNg— I a-4

Applications Machine Tools Press Machines
A & TEiA 7L WA
Features Small & Rugged Model Rugged Model Rugged Model and Ultra rugged model with
, . , Special divisions strobe signal
ki ® AFIRAERS AL BRALTS - 155 E (LY. X bO-TEEM. Bk
Series
. »w - =z| OAS50 OAS68 OAS66 OAS66
Model No.
v . TS5610 TS5620 TS1857 TS5607
External Appearance
st &
Page
- 31,32 33,34 35, 36 37,38
~N - v
Resolution . 10~12bit
" 8 bit 8~904 3| 0~359C/T
2 .2 fE 0~359C/T
Output Phase Gray Pure Binary Gray Pure Binary BCD
H | # JLA W2 JgLA 2
Max Response Frequency
N 10kHz 20kHz 2.5kHz
®E XK It 2 B B #H
Supply Voltage
R DC+5V DC+5, +12V DC+24V DC+12V
B E
Consumption Current (NOTE1) (3%1)
. 120mA Max 250mA Max 150mA Max 300mA Max
H & 5 i
Output Form )
- Open Collector Emitter follower Open Collector
H ] i &
(NOJEZg Radial 98N
~ 2 e
Shaft Loading ’ 77 (10kgf)
WOHFE®E | Al 49N
AZ A b (5kgf)
Starting Torque 9.8x10"3N-m 9.8x10"2N - m 2.0x10"2N-m 9.8x10"2N - m
=) ) k v i (100gf-cm Max) (1kgf-cm Max) (200gf-cm Max) (1kgf-cm Max)
Protecti NOTE3
rotection (NOTES) IP =50 IP=52 IP=53 IP = 54
R EBE (3£3)
Operating Temp.Range
P . . P . -10~ +70°C -10~ +60°C 0~ +50°C
B £ B E @ @
Vibration (NOTE4) 49m/s? 98m/s? 176m/s? continuous
& )] (3x4) (5G) (10G) (18G) 49m/s? (5G) &
Shock (NOTES5) 490m/s? 980m/s? 490m/s?
& - (3%5) (50G) (100G) (50G)
Mass
ﬁ 0.5kg Max 1.5kg Max 0.6kg Max
=1 2

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

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

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

For special cases of protective structure, please consult us.

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)
NOTE 5)

/g,



Multi-Turn Encoder
CINFE=2I -4

Motor control, For Robots Motor control, Machine tools
E—4Hl#EA. oKXy bA E—SHIEA. TR
Small wattage motor, Middle wattage motor Large wattage motor
Serial Data transfer Serial Data transfer Serial Data transfer
PMEREE-FH. YV TIEX FRET—FA. Y UTIURE ABEET—4H. D UT7IEE
TS5647
TS5643N110TS5667N120 TS566IN220| T55668N20| TS5667N420 TS5648 TS5667N253 TS5667N650
. w
-y -
b P - |
T— 3 |
— = o)
(72
om
<
45 47
4 ' Please consult us.
39, 40 43, 44 46 48 49, 50 S BEVADET A0, 51, 52 53, 54
”:’i}g‘gﬁr‘;’it‘ 3;‘%";%:;3:{‘3 17bit/turn and 16bit/Multi-Turns | 17bit/turn |17bit/turn and 16bit/Multi-Turns|20bit/tur and 16bit/Multi-Tums 17bit/turn and 16bit/Multi-Turns
Al 1 [E1%517bit, % [E%x16bit 1 EE517bit 1 El&17bit, $[EE16bit  |1EE20bit or 16bit, % EE16bit 1[E#517bit, % El#x16bit
429 1) X2 4)02,048C/T
Pure Binary
2
Absolute Signal 170kHz i Absolute Signal Absolute Signal Absolute Signal
Absolute Signal 13MHz _ - i
Incremental Signal 170kHz 13MHz 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 7Y EREIEE 100pA Typ. | /Vy 7 1 BRENEF 100pA Typ. {100 u A Typ. Ny TV BRERE100uATyp. | /Vy 7 U ERENF 50 A Max I\ 7 1) BRENRF 100 A Typ.
Line Driver
Mounting Tolerance A/B#ELEA Y Mounting Tolerance ADVBHFBME X L Mounting Tolerance ADJEFAMEX L
Radial 7% 7 V0,05 mm TIR Max Radial 72 77J10.05 mm TIR Max —_— Radial 7 < 77J10.05 mm TIR Max
Axial 7% ¥ + JV0.2 mm Max Axial 7% ¥ +JL0.1 mm Max Axial 77 % 2 ¥ JL0.1 mm Max
Shaft Runout Shaft Runout
B & #nFEho.1° BFE & smaFEho.1°
5.9x10"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 Encl
ot Enclosed 1P40
BAREE
-10~ +85°C -10~ +70°C -10~ +85°C
98m/s? 49m/s? 49m/s? 49m/s?
(10G) (5G) (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 Max(’f—j')l'ﬁim\) 0.06kg Max(’r—j'}l/ﬁim\) 0.03kg Max (r=TIaERL) 0.08kg Max(’)'—?")l/aim\) 0.6kg Max 1.2kg Max (h-TNRERL) 1.5kg Max (=T haERL)
1) HEER | HANREEEEFOLIRETT,
E2) BFANEOHRESHRNETYT, REAICHVTIERED20%UNEHELET,
E3) REBEOHHEMICICOVTIE, JHETEV,
E4) IRBh: X, Y, Z&B2Hr, St6Hr 2B T LERMHELAETT,
ES) EEIX, Y, ZEHM3E., S8EEHMET S LERMHELAETT,

Janggaus, 8



INCREMENTAL
LT UREIL

APPLICATION FEATURES

A& R
&l ®Measuring Instruments eSmall Size
= fiEtl N7
E ®Rigid Bearing
= LBl
Ll
<
O
=

TS5150

OI SZ 8Series

Dimension mm ~fi%& mm

15 3 45
9
o
=
S B
o ©

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

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

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

Expample #1533 5 ( Model No. )
Resolution 4}#8E 1,024C/T 2 R TS51 I:l |:|
Model 2 X TS5158 D 4 100 TS5150
) - ] 500 TS5155
Function name #8E# 0I1S28-1,024C/T-C2-5V S@ml 100 e
5 2,000 TS5162
© For special cases, please consult us. S BE
O 5B I TR &0, g

(%227 )0IS 28 - C/T-C 2-5V

Optical Size Output form Voltage
I ncremental $28mm HAOREE TBRERE
Shaft C : Open Collector 5. +5V
Encoder Output phase
B oH M
2 . A, B phase

Q Jumygaug,



M SPECIFICATIONS
T4

Electrical Spec. EXRMLH Mechanical Spec. ##RrIHH
Resolution Starting Torque 2.9x10"3N-m
b )i BE 100~2,000 C/T ) ) k by 2 (30gf-cm Max)
Supply Voltage Moment of Inertia 2.0x10-6 kg-m?
. DC+5V+5%
z i L3 E * ° 1’ t Bt % (20g-cm? Max)
Consumption Current Maximum Rotating Speed 5,000min -1
W # = * 100mA Max B X H & ® & (5,000rpm) =
Radial 21.6N =
Allowable Shaft Load FREHE (2.2kgf Max) =
¥ B o®m o®m = Axial 12.7N E
W 25C1815 L (1.3kgf Max) -
= -
S # Maximum Allowable Output Voltage Operating Tﬁ.”‘p' Range - 0~ +60°C 5
= Open Collector BASEHAEE 40V B O B E & >
3 ’ A—7F>aLr v 4 mARTS Storage Temp. Range 20~ +85°C —
E Maximum Allowable Sink Current R F R E @&
= RAHARAER 30mA Protective Construction 1P < 50
7R # B & -
Vibration 49m/s?
# ) (5G)
Maximum Response Frequency 80KHz Shock 490m/s?
B K I & B B B & %2 (50G)
Rise time, Fall time Mass
i kY N TFYEME et B 0.2kg Max

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

® Open Collector Qutput #—7">aL 7 42HA

Shield Cable a
S RKT—TI
Power Suppl DC+5V:R.=220Q
/_Power Supply DG+12V-R.= 4700 A ch Output
/\ gﬁ/\ -RJ_ A 1BHA
Output signal line L B ch Output
— |\ )] wrese | 4] O] B 17 cow
7 GND — |:Load — Viewed from Shaft End
Encoder ‘>:<~Transmission distance 50m Max‘ L: &7 R L R T
XAREIEBESOMLLT (Ic=20mA)
*Note that transmission distance depends much on ambient condition. Note) For open collector output, above voltage wave form shall be
HRRERERE, FRAREICLYKRECEDYETOTIFESES Y, obtained by loading a RL shown in the left figure.

F) A=AV SHNDBES. ERREZERT S LICK EREOERE
BB ET,

I CONNECTION TABLE
1% L i%

Lead color Function

U—Fige B
BLUE & A ch Output
GREEN >3 B ch Output
RED b DC+5V
BLACK = GND

M ATTACHING WAY (EXAMPLE)

Hy‘ftj-ﬁ;i (ﬁ]) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm s E mm  BEIZT7IA4 A2 MIERTBH Y TY L TEILE>TED>TEETOTEREL T L&,

Driving Shaft
X Epeh

Driving Shaft

-=5E§m L “w=- *’% ’’’’’ T N T e e
7Ei 777777 20 Max
o

Plus pan-head screw
+FEARF LN/ L M2.6

Encoder
Ira-4

0.05TIR

Zamagaua, 10



INCREMENTAL

INCREMENTAL
LT UREIL

APPLICATION FEATURES
R & R
®Robots oSuperior Noise Chracteristics

oy b Wt D 2 4 xR
oX&Y Tables ®Available up to high-level resolution

XYT—7)L mafREEEToOIA v F T
®Machine Tools ®Rigid Bearing

TAERE i3z A,

TS5300
OI S 3 88 eries
Dimension mm ~fi%& mm
3-M3FEZ 6 17 L
R » ARSI L ok
45 FE# % (N510,N512)

O 6 o2
N
|
|
|
|
|
i

Q L=500Min _— g

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

28 | e ko muER
F)1EROEEEIS. FHORSEBEVET,

L‘ SECTION B-B

=
e}
B;»

DETAIL OF SHAFT

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

HEXDORIIRX EREERE HDHETHERIEES £E L,

N 510 (Output form #7174 : C. Output phase #7748 : 3. Voltage EBEIE : +5~+12V)

N 512 (Output form B L, Output phase 7748 - 3, Voltage ERENE : +5V)

C/T- 3 - |V

Expample 1533 ( Model No. )

Resolution 4}##8E 1,000C/T i TS53 I:l |:| N l:l |:| l:l

Output form 735288 Open Collector o % 100 TS5300

Voltage BIREE +5~+12V § 200 TS5301

Model 2 X TS5307N510 c R 300 Tosa02

Function name #%#E#& OIS38-1,000C/T-C3-12V S 400 TS5320

(@) 500 TS5304

© For special cases, please consult us. = 600 TS5305

O 45AIHERIE TR £ L0, 900 TS5306

1,000 TS5307

1,024 TS5308

1,200 TS5309

1,800 TS5311

2,000 TS5312

2,048 TS5313

2,500 TS5314

Function name
Py —
ee&

Optical

Size
I ncremental #38mm
Shaft
Encoder

11 amgaus,

Output form HARZEE

Voltage BIREE
C : Open Collector 5. +5V
L : Line Driver 12 1 +5V~+12V

Output phase
H H M
3. A, B, Zphase




M SPECIFICATIONS
T4

Electrical Spec. EXRMLH Mechanical Spec. ##RrIHH
Resolution Starting Torque 4.4x10"3N-m
Py @ & 100~2,500 C/T = ) N ) 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
W = = * 100mA Max B8 X H & ® & (5,000rpm) =
Radial 21.6N =
Maximum Allowable Output Voltage Allowable Shaft Load EX Y10 (2.2kgf Max) =2
Open Collector RAREHNEE 40V G b L2} e 2 Axial 10.8N E
e H A-7>rav7s% Maximum Allowable Sink Current LR (1.1kgf Max) [TT]
5 RAER  30mA —10~+70° o
° A BAHIRARR Operating Temp. Range O.CH 10~+70°C (&)
- N=)
2w nofe R R & B o 0~+75°C =
3 Source Current
O g Storage Temp. Range T
"= | Line Driver v — ZEH 20mA Max %; ,5? xg ~20~+85°C
4N 4N Sink Current Protective Construction IP =50
0 B B b4 & -
> 7ER 20mA Max & # b
Vibration 4?m/)s2
- R ) 5G
Maximum Response Frequenc
= lecu I F;g =3 q); ﬁ 200kHz Shock 490m/s?
S 3 & o= (50G)
Rise time, Fall time (Line Driver) Mass
I kW XTFWURME 200nsec (54> KJ 1Y) B 0.15kg Max

B CIRCUIT AT OUTPUT STAGE (EXAMPLE)
HABERE (B1)
F—F>aLyadHAh

Shield Cable
Y- Ky=T

® Open Collector Output

P Suppl DC+5V:R. =220Q
/ e e DG+12V:R. =4700
EiR
/ \ Output signal Iine/ \ R J_
_|< HAESF 1]
* \ / GND- \ !; ‘ T
L:Load
Encoder ‘%Transmisson distance 50m Max‘ L: &1
AR EEBESOM LT (Ic=20mA)
® Line Driver Qutput 4 > N Z 4 /\HA
26C31 26C32
Encoder ‘ /‘->1<1£:‘%EE%1kmuT ‘ »7

s Transmission distance 1Tkm Max
Twisted Pair Shield Cable.
VAR MRT =V Rr—T I

* Note that transmission distance depends much on ambient condition.
MRNEXRERE . FARKICLVAREEDYETOTITERC LS,
*Use transmission cable after verifying effects of impedance characteristics, etc.
KGRI — TG, Ao E—F 0 2EMEORE 2 CHEOL, AL T AL,

M ATTACHING WAY (EXAMPLE)

I OUTPUT PHASE SHIFT
HARHEZE

a .
Transistor
A ch Output Tr: OPEN
ATRHEA Tr: CLOSE
B ch Output
BHEH A
. T
e e —T:z
Z ch Output ‘ ‘
ztadh [ cow
Viewed from Shaft End
s 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-FALVHADEBEES. ERREERT B LICLY LROBE
BB ET,

I CONNECTION TABLE
% e R

Lead color Open Collector Output Line driver Output

U—Fige =7 a9V 4HH A A PAY: -]
RED b DC+5 ~+12V DC+5V
BLACK 2 GND GND
YELLOW & Z ch Output A ch Output
WHITE =] GND A ch Output
BLUE &5 A ch Output B ch Output
GREEN & B ch Output B ch Output
BROWN x= — Z ch Output
ORANGE & — Z ch Output

-
~,
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 B H Yy FU L IZHICE

STEDL>TEETOTERLTL LS,

Driving Shaft

o SR Ehd
Driving Shaft

SR Ehdh

Plus pan-head screw
+FEARG LML M3

Encoder
I a—-4%

Zamagaua, 172



INCREMENTAL

INCREMENTAL
LT UREIL

APPLICATION
A&

®Measuring Instruments

—fiat il

TS5100

FEATURES
"R

eWide ranging resolution

JLNHLPH 75 53 it e
oA |ot of options
BEkL T 3V

OI S 66Series

50:01

Unless otherwise specified tolerance is =0.5mm

180 54
4-MAFRE7 s
4 - M4 Depth 7
L]
o
I e
= =
=
L = 500Min /Q

IBESAZE £0.5mm

Dimension mm ~fi%& mm

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

Expample %#15E 3241
Resolution 4#&8E 1,000C/T

(% %) TS51JCINCIT

Output form HFIRZEE Open Collector o & 100 TS5100 | N 182 (Ouiputiom EA# C. Ouiputprase i1 -3, Voliage SR : 45V)
Voltage BIREE +12V § 200 TS5101 N 632 (Output form 7% : C. Ouiput phase Hi7148 : 3, Voltage SHEE : +12V)
4 v = & 300 TS5102 N 102 (Output form %8 : T, Qutput phase #7118 : 3, Voltage THEE : +5V)
MOdeI. R T§|55 107N632 = 360 TS5103 N 602 (Outputform HiFF8E - T, Output phase H714R : 3. Voliage SRS : +12V)
Function name ##€# OI1S66-1,000C/T-C3-12V > e 500 TS5104 N 122 (Output form /8 : L. Output phase 148 : 3. Voltage BEELE : +5V)
Q 600 TS5105
© For special cases, please consult us. 3 900 TS5106
O HAEHIE TR &0, 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

"2 OIS 66-

C/T-

13 amgaus,

Optical

I ncremental

Shaft
Encoder

Size
¢ 66mm

- A

Output form HARZEE
C : Open Collector
T . Voltage Output

L : Line Driver

3:

Output phase

Voltage
BREE

5. +5V

12 1 +5V~+12V

H oA M
A, B, Z phase




M SPECIFICATIONS
T4

Electrical Spec. EXRMLH Mechanical Spec. ##RrIHH
Resolution Starting Torque 2.9x10"3N-m
% " B 100~5,000 C/T 2 B O o (30gf-cm Max.)
; 6 kg-m2
%‘pp'y V?'Tage - £ DC+5V = 5% DC+12V+5% 1'\,;0”‘8” ‘;;'”ema e % :zé%’;imzkaa’;')
Consumption Current Maximum Rotating Speed 7,200min -1
Ho = * 200mA Max B x B B 2 & (7,200rpm) -
, . <
Maximum Allowable Output Voltage Radial 21.6N =
Open Collector BANBHEANEE 40V Allowable Shaft Load FEHME (2.2kgf Max) =
F—-7raviv4a Maximum Allowable Sink Current FOF O® & = Axial 12.7N Ll
" BAHATAER  30mA WA (1.3kgf Max) =
% Operating Temp. Range —10~+70°C oc
& 7| Voltage Output H=DC+2.4V Min H=DC+10V Min B fF B E =)
E_ x| 8 E H  F | L=DC+0.4VMax |L=DC+1V Max Storage Temp. Range 20~ 485°C Z
3 R # B E #
= Source Current Protectiv? Construction IP = 50
Line Driver Y —ZXEHR 40mA Max = # % &
4 RKZ 4N SN75113 Sink Current Vibration 49m/s?
2B 40mA Max & B (5G)
Maximum Response Freguency 125kHz Sr\ock 490m/s?
B XK & & B B # & %2 (50G)
Rise time, Fall time (Voltage Output) (Line Driver) Mass 0.5kg Max
I EW . XTF W BB | 1psec(BEEHA) 200nsec (51 KF1N) =1 s i

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

® Open Collector Qutput F—7">aL 7 4HA
Shield Cable

S=IWRT=JN
/ Power Supply

/ \ Output fglfal Iine/ \

DC+5VR. = 2200
DC+12V:R. = 4700

ul

—{ 1) e (0]
L:Load
Encoder "XTransmission distance 50m Max‘ L &%
HAZXIEBES0MELT (Ic=20mA)
® Voltage Output BEHH
Shield Cable
=W RT=TJN
/ Power Supply
.4 TR
/ \ Output signal Iine/ \ J_
QERWEEL TR Ve X =)
L:Load
Encoder ‘ ¥ Transmission distance 2m Max‘ L: &%
MARRIERE2MLLT
® Line Driver Qutput 4 > NS4/ A
Twisted Pair Shield Cable
JLXMRTI—ILR
SN75113 ) AT [ enzsits
Encoder ‘ *Transmission distance 1km Max ”r

‘ MAZEIEBE 1 kmLL T

*¢Note that transmission distance depends much on ambient condition.
NRRGRIEHIE . FRARBICLVRZ(EDVETOTITEERCES L,
*¢Use transmission cable after verifying effects of impedance characteristics, etc.

MEET— TG, A VE—SF 2 AFHEOREE CHIBOL, AL TS,
B ATTACHING WAY (EXAMPLE)
Hy1¢7§->£ (15']) Note that attaching alignment can be changed by th

Dimension mm ~FE mm  BIFI X751 2> NIERT2H Yy 7Y IZHICE

Driving Shaft

- SR &%
Driving Shaft

BF Ehe

0.05TIR

Plus pan-head screw
+FERG LML M4

I OUTPUT PHASE SHIFT
HARHEZE

a Transistor
A ch Output Tr: OPEN
A fBHEH Tr: CLOSE
B ch Output
B #8H A
e= T:%
Z ch Output
Z 18HH ‘ e | cew
I I Viewed from Shaft End
s 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-FALVHADEBEES. ERREERT B LICLY LROBE
BB ET,

I CONNECTION TABLE
% e R

Lead color Open Collector Line driver Output

U-FBE |5 aussntomEn | 71> KT 1/SHA
RED # | DC+#5V | DC+12v DC+5V
BLACK 2 GND GND
YELLOW k- 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 = — Z ch Output
ORANGE & — Z ch Output

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

T~ T T o
20 Max Encoder
] I a-4
™~

Zamagaua, 14



INCREMENTAL

INCREMENTAL
LT UREIL

APPLICATION FEATURES
R & "R

®Robots ®Rigid Bearing
TRy b 525k
oX&Y Tables eDust-Proof construction, With oilseal
XYF—7 PHEERSE ., 4 4 Ly —ff
®Machine Tools ®Available up to high-level resolution
T AR BOREEE TDIA Vv F oy T
TS5000
Dimension mm % mm
2005 70
68" 1,26
56" 4-054 3.6
15 |
| % I
o]
s 1B 3
s b o5 N % — el 1l 1 =
E EE & :
N )
L = 500Min /I;;J
Unless otherwise specified tolerance is = 0.5mm BESMAZE £0.5mm

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

Expample 81333051 ( Model No. )
Resolution 43#%#E 1,000C/T 2 X TS5O I:l |:| N l:l |:| l:l
Output form H 1728 Open Collector 04 100 TS5000 N 532 (Output form #7774 : C. Output phase 7748 : 3, Voltage EEELE : +5V)
Voltage BIREE +12V g 200 TS5001 N 632 (Output form 7% : C. Ouiput phase Hi7148 : 3, Voltage SHEE : +12V)
4 v = & 300 TS5002 N 502 (Output form %8 : T, Qutput phase #7118 : 3, Voltage THEE : +5V)
MOdeI. R T§|55 007N632 = 360 TS5003 N 602 (Outputform HiFF8E - T, Output phase H714R : 3. Voliage SRS : +12V)
Function name ##€# OIS68-1,000C/T-C3-12V > e 500 TS5004 N 122 (Output form /8 : L. Output phase 148 : 3. Voltage BEELE : +5V)
Q 600 TS5005
© For special cases, please consult us. 3 900 TS5006
O 45AIHERIE TR £ L0, 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
Function name CIT 3 V
#xz OIS 68 - - -

Optical Size
I ncremental 4 68mm
Shaft

Encoder

15 amgaus,

- A

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

Output phase
H oA M
3. A B, Zphase

Voltage
BREE

5. +5V

12 1 +5V~+12V




M SPECIFICATIONS
T4

Electrical Spec. EXRMLH Mechanical Spec. ##RrIHH
Resolution Starting Torque 9.8x10"2N-m
Py @ & 100~5,000 C/T = 9;;, K N ) g (1kgf-cm Max)
; ~6 kg-m2
%‘pp'y Vt;}';age - £ DC +5V+5% DC+12V£5% 1'\,;0”‘8” ‘;;'”ema e % :zé%’;imzkaa’;')
Consumption Current Maximum Rotating Speed 7,200min -1
W B % 200mA Max. B x B B % & (7,200rpm) -
: . <
Maximum Allowable Output Voltage Radial 98N =
Open Collector BAHSHATE 40V Allowable Shaft Load FREM (10kgf Max) =
F—-7raviv4a Maximum Allowable Sink Current = = L] i g Axial 49N Ll
" BAHATAER  30mA WA (5kgf Max) =
% Operating Temp. Range —10~+70°C o
& 7| Voltage Output H=DC+2.4V Min H=DC+10V Min B fF B E & =)
E_ , | 8 E H  # | L=DC+0.4VMax |L=DC+0.4V Max Storage Temp. Range 20~ 485°C Z
S " B E ®
= Source Current Protectiv? Construction " IP =52
Line Driver ) SN75113 Y —ZXEHR 40mA Max = # % &
4 RKZ 4N Sink Current Vibration 98m/s?
2 UER 40mA Max i By (10G)
Maximum Response Freguency 125kHz Sr\ock 980m/s?
B XK & & 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 =

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

® Open Collector Qutput F—7">L 7 2HA

Shield Cable
Y= RE—=TFI a Transistor
Power Suppl DC+5V:R. = 220Q )
L e oy DC+12V:A = 4700 Ach Output Tr: OPEN
TR — A #H7 Tr: CLOSE
/ \ Output signal Ime/ \ R J_
= B ch Output
—< |\ ] epeme \ 41 COJ B ARt )
L:Load e=Tz L
Encoder ‘~><I-Transmission distance 50m Max‘ L: &% -T2
HAREEEBESOM LT (Ic=20mA) Z ch Output
® Voltage Output BEHD Z 1B \ e \ cow
Shield Cable \ \ Viewed from Shaft End
YW RT—=TJN #him L RT
/ Power Supply Note) For open collector output, above voltage wave from shall be
o e obtained by loading a RL shown in the left figure.
e . =
/ \ Output signal line / \ 1 H) A= aALY AHADEAES, ERRABRT A LICLY LROBE
— BB ET,
vl e \ g COT
:Loa
Encoder ‘ *Transmission distance 2m Max ‘ L.B% . CONNECTION TAB LE
_H{RREER2m AL T EHkE
® Line Driver Qutput 4 > K51 /\HA
Twisted Pair Shield Cable Lead color \?;f;gzcgsf;ﬁ: Line driver Output
D) 7S—)LR - N T
SN75113 Ak M’,;_)j-,'[, SN75115 - FiR& F—FLaL s 4B LOBREY | 7T ¥ KT/ HA
RED b DC+5V ‘ DC+12V DC+5V
BLACK 2 GND GND
YELLOW k- Z ch Output A ch Output
Encoder ‘ > Transmission distance 1km Max ” WHITE = GND A ch Output
\ SRR IEEE kMLl BLUE &5 A ch Output B ch Output
*¢Note that transfmission distance depends much on ambient condition. GREEN = B ch Output B ch Output
NRRIGRIERIE . FRARBICLVRZ(EDVETOTITEECES L, BROWN x — Z ch Output
*Use transmission cable after verifying effects of impedance characteristics, etc. ORANGE & — Z ch Output

KBRS — TG, AV E-F 2 AEEOZEE THEOL, FALTIESL,

I ATTACHING WAY (EXAMPLE)
Hy1¢7§->£ (15']) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm sFE mm  BRIZX7IMX> MIERTED Yy TV THILE>TED>TEXTOTERL TS LR,

Driving Shaft
B Epe

*25 ***** W'*’i\*’*'jfdﬁﬁaxf

Encoder
I ad-4%

Driving Shaft
B &

20 Max

0.05TIR !

Plus pan-head screw
+FRA LML M5

Zamagaua, 16



INCREMENTAL

INCREMENTAL
LT UREIL

APPLICATION
A&

®lron Steel Line

FEATURES
"R

eoUltra Rugged Type

Wk 4 v BRI
®Machine Tools eWater-Proof (IP=57)
TAERE Bk (IP =57)
®Paper Producing Line
I
DJsAzess Dimension mm ~fi& mm
Mount Type Accessory:Parallelkey Water tight
sl R4 (h20c)
|
?EE%@ 5x5x28 o Cable gland AC25C
D = D is available on
request.
Connector Type z 7 (Total body length
. o3 shall be increased.)
& 4 Rt © =t —— - ——— @) - maem (Acase)
- ICHAFCRIBE, 72721
L=200MIN 28 eRTEPREY
a2 ]] 0 E3
Cable Type ~
— =T LT o —
‘ 46 60 \ —|18
140 4- 410 82
6-M8 Depth 22 167+
6-M8 RA22%H 4-49%H
— PCD100\ 12 PCD140 37 164+2
- T N300 92MAX 3 18 Water tight
ange lype -N310 cable gland
ax5517 g\ 118 i 24 (A20C)
75 R X @ N Cable gland AC25C
_— Y is available on
18! 2, — request.
ﬁ" 2 - H (Total body length
e —— shall be increased.)
¢ &)‘ ¢ é f‘!ir C) ‘%iﬁﬁ%(i\szscg
\\5 / -~ MR, 2L
Water tight = E' ?fﬂ’,iﬁ R<mY
& g%eﬁilwirszoc) a g ’
g ® @
4-C8 ———— — U
Unless otherwise specified tolerance is = 0.5mm EBESNAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI ERBERE HDHE THEHIEES 28 L,

P
Expample 8133321 ( Model No. )
Form#%+ 7 Mount Type - Connector type $EER - 2274447 i Et TS50|:| I:] N I:I
Resolution 4}##8E 1,200C/T D4 25 TS5080 - (Form 44 : Mount Type - Cable Type RER - #— TV i5 41 7,
Output form 777288 Complementaly Output @ 200 TS5081 0 Output form Hi1F#8 : T Output phase #1748 : 2, Voltage BB : +24V)
(Voltage BIREE  +24V) % & 300 TS5082 N 100 (Form 44 : Mount Type - Connector Type BB « 227 4H44 7,
= e . : TEEE
Model # = TS5085N100 ] —— . ot s e £ TEL TR
. = 7+ . R N
Function name #%8E#& O1S128-1,200C/T-P2-24V 1) 1,200 TS5085 N30 ot om B T, Outputphase 1M 2, Voage BEER : +24V)
N~ J = 1,500 TS5086 N 300 (Form 44 : Flange Type - Connector Type 77> Y8« 22741417,
O For special cases, please consult us. 2,500 TS5088 Qutput form tH /774 : P, Output phase HiF148 : 2. Voliage SRS : +24V)
O 45AIHERIE THRL L0, 5,000 TS5090
Function name C/T 2 2 4 V
Py — — —
ee&

|7 amagaug,

Optical Size Output form Voltage

I ncremental $128mm HAREE EEEE

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

Output phase
H oh #H
21 A, Bphase




M SPECIFICATIONS
T4

Electrical Spec. EXRMLH Mechanical Spec. ##RrIHH
Resolution Starting Torque 0.2N'm
Py @ & 25C/T ~ 5,000C/T = ) N ) g (2kgf-cm Max)
Supply Voltage o Moment of Inertia 5.0x10-5 kg-m?
® # ® 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 FREHH (40kgf Max) =
Voltage Output H=DC +24V=20% Hi kS L2} e 2 Axial 49N E
o g8 E H £ L =DC + 0.5V Max A M (5kgf Max) g
£ Operating Temp. Range
N 0~+50°C
g n 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
~ ~ E3 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 =~ m
bW R Y OB 5psec Max " g 7kg Max /{EE#R!, 8kg Max,/ 75> &I

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

® Voltage Output EBEHA T
Shield Cable 2 b
Y i

/ Power Supply A ch Output
. EpA AR A
/ \ Output ignal Iine/ \ J|__ B ch Output

\ ) wnees | 4 BB [

c . d|abcd=

Transistor
Tr: OPEN

Tr: CLOSE

Y ry CcCcw
L:Load v
Encoder ‘-XTransmission distance 50m Max‘ L: &% ¥é¥id,)f;r; Shaft End
HARKEEBESOMELT
® Complementary Qutput > 77U X > 2JVHA . CONNECTION TABLE
Twisted Pair Shield Cable. 1% L §E
VA XTI —=)VRy—TIL T
unction
A:2SC3733 Power Supply PIN 1 -
. [SEN L o 3
B:2SA1460 N SR AN R FES
A L Voltage Output Complementary Output
N GND -
_c Output signall ling| N10 |N100, 300, 310 BEHSD ACTURX L BIVEA
lﬂjjﬂg-};—'l RED 1 DC+24V DC+24V
N\ o 0 L
ancy e walEs 7 —
Encod GND - L:Lvoad WHITE 3 GND Ach Output
neoder ! ! L & BROWN 4 Ach Output GND
¥ Transniission distance 500m Max. GREEN 5 Bch Output Bch Output
MR IERE 500m LT GND
* Note that transmission distance depends much on ambient condition. 6
HERERERIE, FRRBICKUKRECEDYETOTIEEL LS, #%Output cable is available upon request.
*Use transmission cable after verifying effects of impedance characteristics, etc. *Wire connection to terminal block: Please remove the cover by detaching
MIEETF—TIVE, 1o E—4 0 A EORES CHIEOE, FALTLEZL, 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.

. ATTACHING WAY (EXAMPLE) MHERT—TIVETERICE W HAERRETY .

KIRFRANDRIRESRBTTRIV MM A E AFH L HN—ZBALIT> TSN,

BatAE (Bl) £, HN—BEAECROY > ERRICEA L. AL kS8 FILY
Dimension mm }i& mm 44kgt- cmTRHT T ZE L,
Mount Type Flange Type Driving Shaft
Driving Shaft EER 772VR szgém
EREhEh - 0.15° Max
oEa | g e

IS

— = - -

0.05TIR

RARMRIL b M8

/ﬂﬁ /.
20 Max
M8 Hexagon head cap screw -~

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

BEIZRTIA 22 MNIERTE2H Y TY L TEHELEL>TED>TEETOTERL T LR,

Jamugaue, 18



INCREMENTAL
LT UREIL

APPLICATION

FEATURES

A& B R
El ®AC Servo motors ®High Resolution ®Low cost
= ACYH—FKE-—4 157 fiRHE (A%
E ®High Speed responsibility o®High reliability
= [ BE e feafE Mt
E ®Easy to attach
S HURH T 5% 5
=
TS5170
4_o5sERES 45 ‘ 22 - 70Max. Dimension mm }i% mm
PCD100 | :JET 5
| ai
g
o N\ N
170 = —»ﬁ<3—=02
\
& PRI 3 %
WA BT 3 215 =l B
iy < |7y e |1 =
@ L M~ d @ ‘
5+805 2-M4 302 27.5
R éé/ i ’
:
— Key Positon F—7F—+-——-1

97F3102E22-14P (DDK) /

Unless otherwise specified tolerance is £ 0.5mm

BEINAZE £0.5mm

X—ME /

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

Expample %#15E 3241
Resolution 4 #%8E 9,600C/T

Model 2 = TS5179N60
Function name #8%& 01S85-9,600C/T-L6-5V

© For special cases, please consult us.

O #RIERIE THERC &0,

(%°% ) TS517[IN60

5 9,600 TS5179N60
25,000 TS5170N60
& 50,000 TS5178N60

1/D uonnjosey
anp
o

55 10IS 85-

C/T-L

6-5V

19 amgaug,

Optical

I ncremental

Shaft
Encoder

Size
¢ 85mm

Output form
HAREE

L @ Line Driver

Output phase
Hoh #H
6:A,B,Z

U, V, W phase

Voltage

BEREE
5145V




M SPECIFICATIONS
T4

Electrical Spec. EXRMLH Mechanical Spec. ##RrIHH
Resolution Starting Torque 2.0x10"2N-m
23 i3 BE 9,600~50,000 C/T #z )] N )% v (200gf- cm Max)
Supply Voltage Moment of Inertia 2.0x10-5 kg-m?
. DC +5V 5%
& & = E * ° 8 I B %= (200g- cm? Max)
Consumption Current Maximum Rotating Speed 5,000min -1
M B = * 250mA Max 8 X H & % & (5,000rpm) =
Radial 19.6N |
Allowable Shaft Load FEHM (2kgf Max) =
¥ F W # B Axial 9.8N E
" 261531 #H M (1kgf Max) T
IS -
£ Operating Temp. Range oc
. -10~+80°C
L—'? 71| Line Driver \Sjoir;e%q;rrent 20mA M B OF R E @ H * ‘2’
a | 21T FI74N o mA Max Storage Temp. Range 20~+85°C =
5 N=| 5 =0~
3 & Sink Current kR % & E ®
= LB R 20mA Max Protective Construction P =52
7R & B & -
Vibration 49m/s?
& B (5G)
Maximum Response Frequency 9,600C/T 25,000C/T | 50,000C/T Shock 1,960m/s?
& XK K & B B B 576KHz 1.5MHz 2.5MHz & - (200G)
Rise time, Fall time Mass
TEN . EFYBM 200nsec H 2 1kg Max

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

® Line Driver Qutput 4 > K Z4/\HHAH

Twisted Pair Shield Cable. Ach %”ttg%‘ |
DEEIN =S A
26L.831 =T 26L.832 \ T
T.T
B ch Output L’7 abcd=z= 8
15 §ﬁ> I I O
-T2
- ﬁ,‘ﬁ,&ﬁ, Viewed from Shaft End
Encoder ‘>2<~Transmission distance 1km Max ” ‘ C; %U‘.:tg;; B )BT
\ oy N ccw
MARIKIEBETkm LT
* Note that transmission distance depends much on ambient condition. ‘é‘
HRRGRIERE S, FRARBICEYRZICEDNETOTITERSC LSV,
*Use transmission cable after verifying effects of impedance characteristics, etc. U ch Outout
HRRA— TV, 1 Y E— 5 RREOWEE CRBOL. EALTAZV. | 8
I CONNECTION TABLE V ch Output T ——
e TS v 7 Viewed from Shaft End
W ch Output g k)R T
97F3102E22-14P W HBH 7 = | | ccw
PIN Function PIN Function b LB klmnp.g = 307+ 1°
A A ch Output K V ch Output
B A ch Output L V ch Output
C B ch Output M W ch Output {l\ BT IDFx—Ehi & DIRE 115°
D B ch Output T W ch Output 5905
F Z ch Output S DC+5V
G Z ch Output R GND
H U ch Output — —
J U ch Output N Case GND
B4t 5% (Bﬂ]) ( ) eAlign the center of key groove with motor Zero point.
/s
Dimension mm ~Fi% mm oL A—4HDNX—FBFLEE-FIDERZEHETLEEL,

Plus pan-head screw
+FERFLEANNMAL M5

\Bv 7 TBRAFRAR

Zamagaua, 20



INCREMENTAL

INCREMENTAL
LT UREIL

APPLICATION FEATURES
R & "R

®Measuring Equipment oUltra-High Resolution eLow Cost
GIRiilL: £ 5 ) fidRE (KA
®Machine Tools e®Transmittable for Long Distance
T At RPBAE 2K 23 AT BE
®Robots ®Rigid model fully responding to industrial use
gy b TS Ao xS AT RE 25 M BR BT R L T
TS5410

OI S 9 08 eries

37.6 100Max Dimension mm ~fi%& mm
3 - M4 Depth 8 76| 6.4
3-M4 FI8 1 4
s
b= .
o
25 ‘ =z
© |
= 3
<=

Connector
— MS3102A20 - 29P (compatible 1H4)
\MS3106820 -29S (Option # 7> 3 >)

Unless otherwise specified tolerance is = 0.5mm HBESAZE £0.5mm
Connector . . s
I/F UNIT 50 MIRP - 20F01 120 Dimension mm % mm
MRP - F102 Loz
MR -R 80
(AAED ‘ Connector
Input o - MRP - 20M01
-t = ‘ = MRP - M102
e ‘ & MR-R
- (A28
\ ‘ ; Output
: TEB: R
¥ | .
F o | S
2-M2 4-945
Unless otherwise specified tolerance is = 0.5mm BENAZE £0.5mm

O®DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEXORIIRX ERBERE HDHETHERIEES 28 L,

Expample 8133 351 Wodel -
Resoluion S} 360,000G/T (M) TS54[ JLINL]
Model 72 =X TS5410N3 D 43| 90,000 (9,000)| [ TS5410N1 3%
Function name #8E% OIS90-360,000C/T-L3-5V | |£ g [Fo000. (9,000 | TS4TONS
§ & 400:000 (1 0:000) TS5420N2 The parenthesis shows the resolution for disk.
© For special cases, please consult us. o 120,000 (12,000)| | TS5430N1 3| * No need for I/F unit.
O $FAIEHR I TR 20, 3 480,000 (12,000)| | TS5430N2 () RIET 1 RUPFEEE. XENIVFLZy RETT,

Cerz) OIS 90 - C/T-L 3-5V

Optical Size Output form Voltage
I ncremental $90mm H AR EE EREE

Shaft L : Line Driver 5. +5V
Encoder Output phase

H oA M

21 Zamugaua, 3:A, B, Zphase




M SPECIFICATIONS
T4

Electrical Spec. EXRMLH Mechanical Spec. ##RrIHH
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 ) 2 (1kgf-cm Max)
Supply Voltage Moment of Inertia 3.0x10-5 kg-m?
= & ® & DC+5V=5% N (300g: cm? Max)
Consumption Current Maximum Rotating Speed 5,000min -1
W # = * 500mA B8 X H & & & (5,000rpm) =
Radial 98N -
Allowable Shaft Load FREHH (10kgf Max) =
# 5 m B B Axial 49N —
. 261531 W5 @ (5kgf Max) =
E 71| Line Driver \Source _Current gﬂperaft';ng T}n%mp.;anggﬁ T10~+75°C 5
E._ s | 74 KT AN /- ARR 20mA Max Storage Temp. Range 20~ +85°C Z
3 & Sink Current R # & E #®
- LB R 20mA Max Protective Construction IP =52
7R # B &
Vibration 98m/s?
# L) (10G)
Maximum Response Frequency Shock 980m/s?
' ENENEE S00kHz & = (100G)
?{Sitm:f’ fall_\_;m% UoE 200nsec Max éass - 3kg Max

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

> . Ll c L Y c L tl c
® Line Driver Output 54 > NS4 /\HA 90,000 %/r, 100,000 ©/r, 120,000 %/r

A ch Output
Twisted Pair Shield Cable A THHH LT |
26LS31 /‘V*f/'( TS —IVRF—T
LS31 26LS32 B ch Output J | | | | | | |_
2 — B S
( ‘(<__ Z ch Output
- Z 7 cw cow Viewed from Shaft End
Transmission s LR T
Encoder | * Transmission I/F Unit distance @ 360,000 CIT, 400,000 €/, 480,000 ¢/7
distance 100m Max 100m Max M N
lmE L . A ch Output
(RATER0mELT SRR 100mAL T A A =
*¢Note that transmission distance depends much on ambient condition. Bch #OEU.‘E;J; |_| |_|
NRRGRIEEIE . FRARBICLVRZ(EDYETOTITEERCES L, B
»*Use transmission cable after verifying effects of impedance characteristics, etc. Z ch Output |_| |_|
MIEET—TIVE, 12 E—F 0 AEEHEORE S CHEOE., FRALTLEEL, z cwW ccw Viewed from Shaft End
s LW RT

B ATTACHING WAY (EXAMPLE) 1)

Hyf‘-]-ﬁ;f (ﬁlj) Note that attaching alignment can be changed by the couplings when coupled to the drive shaft.
Dimension mm P& mm  BEIZ7 AL MNIERTEH Y TUL TELE>TED>TEETOTERL T LS,

ENEhEh Driving Shaft
Driving Shaft

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

Plus pan-head screw
+FERAF LML M4

B CONNECTION TABLE
E L i%

@Please consult us how to connect.

@G ERBHVEE LT,

Encoder
Ira—4

0.05TIR

amugaua, 2?2



INCREMENTAL

INCREMENTAL

AD)AEIL

APPL | CAT 10N
A &

oBrushless DC Servo motor control
AC.DC E— % %l

T55200N300

FEATURES
&

eFasy to attach
BYITHARS
oUltra Small Size

/M

Dimension mm  <Fi& mm
R14.5 +0.5
(HS(N@'H’E“J‘E’#Q Li?'i) —
PCD 297" B
Recommended screw hole -
on installation side .
Hexagon PCD 29 i fig ﬁ
socket set screw 3 1 ‘
2-M2 R &t
AANFESHRLE | 2
2R —
90 315
02 '~
Encoder mounting surface 77‘L ﬂ]:
I a—FB o
vl |
2 —~ _ 8 & — L
| _cos -3 23.5 Max 1 o
l - _,; -
oyt poissesselk /4 23y e z |
g _Lolsl S| f
SONNANANN <Fs N P .
e B L ABRAAL b M25
105 ¢ T - (FHmES R
23.7 g AN Recommended screw:
. g Hexagon socket head cap screw.M2.5 ~__L=500Min
) Recommended A Plain and Spring washer is used.
Shaft Details Dimensions on shaft
wWoh<tiE E— LD
Unless otherwise specified tolerance is = 0.5mm $§ES 22 + 0. 5mm

oDESIGNATE THE NAME OF FUNCTION AND MODEL NO.

WHEN

Ve

EEX DRI R EHhE THEHIEE S,

ORDERING

Expamp | e fE13E 32451 Wode Ho.
Resolut oM ARRE 1,000/T B R 1S52000N3O O
Polet % 648 B 500 TS5204 N 300  (Pole a5 448, 0utput forn AR L Qutput phase HAE: 6, Vol tage BEEE : 4 )
(Output fort 7328 Line Driver) @ 1,000 155207 N 310 (Pole 154 : 688, Output form Hf1F L. Dutout phase A8 -6, Vol tage BEEE . 45V )
(Output phastd 5%8  6) gﬁ? 1,024 185208 N 330 (Pole 541848, Output forn iR L. Dutout phase R -6, Vol tage EEER : +5V)
(VoltagEEIREE +5V) = 2, 000 155212
. BE
llode| 2 =X TS5207N310 o | i e
Function namd#&e% O01H35-1, 000-P6-L6-5V = 3,000 Ts5231
N~ J 5,000 (2,500 % 2) 155217
© For special cases, please consult us. x4 is possible, tod 6, 000 (3, 000x2) 155233
© HBIHHIE B EEL, x 4% TTHE, 4,096 (2,048x2)|| TS5216
Function name P L 6 5 V
L — — —
HERES
Optical Output form Voltage
Incremental H AR EBREE
Hollow Shaft L :Line Drive 5 : +bV
Encoder Pole 1 % Output phase
4 44T H A #
6 : 64& 6:A B Z
8 : 818 U, V. W phase

23 umzgaus,




M SPECIFICATIONS
T4

Electrical Spec. EXRMLH Mechanical Spec. ##RrIHH
Resolution Starting Torque 59x10"3N-m
23 i3 HE 500~6,000 C/T #z )] N )% v (60gf - cm Max)
Supply Voltage o Moment of Inertia 1.0x10-6 kg-m?
® # ® K DO+5V=5% m o o E (10g-cm? Max)
Consumption Current Maximum Rotating Speed 6,000min -1
W = = * 200mA Max 8 X H & ¥ & (6,000rpm) =
Radial Play |
. T TIVED 0.05mm TIR Max
Mounting Tolerance Axial End Play E
oy g A mA & 0.2mm Max
=R AnwmEELEXL Shaft Inclination E
" 26C31 BN 0.1° Max ]
€ 0 ;
£ perating Temp. Range (s QEO o
L # | Line Driver \Sjour;e%;rrent SOmA M B O£ B E & 20~+85°C o
2| 74K A4N o mA Max Storage Temp. Range o Z
5 i ﬁ # N=] g fﬁ, -25~+85°C
O g Sink Current -
o LB R 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
- ’ e . - .2kg M
TEY . TFYRM 100nsec. Max u 0-2kg Max

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

® Line Driver Output 54 > K71 /\HHA T T T
a b, _c d abcd=7 =g 3

Twisted Pair Shield Cable

[
TA AT S—I K beod=t s 1 B
26C31 1A / )L | 261532 16 Ach Output | | | ab.cd=7 = & (X2, X4k)

A 1BHEH g : From Uch (rise point)

to Zch center
Bch Output . qo
E B HHH S | | | tx1

9:ZMhi U8 L L)

Encoder ‘>Z<Transmission distance 1km Max ” Zch Output | _I_ -
‘ Z 18N

MARKIERE 1kmL T |
*¢Note that transmission distance depends much on ambient condition.
NRRGRIEHIE . FRARBICLVRZ(EDVETOTITEERCES L,
*¢Use transmission cable after verifying effects of impedance characteristics, etc. ‘ . 9 N

MERT—TIVid, A E—4 2 ABEEOREE CHIBOLE, EALTEZEL,

B ATTACHING WAY (EXAMPLE) e LT

WA E () Veh Output —— | L Pole
Dimension mm 3% mm v 1R — | 8% | klmnpg | r
2-M2x3 4 30+1.5° | 180°
~] Hexagon socket set screw (Cup point) Wch Output _| 1 | . 2021.6° | 120°
ABAFEDR U (< Ea5) M2X3 (27) W AR kplimingela -
8 15+1.5° 90°
B % CCwW
Viewed from Mounting side
1 WAL )R T
22 S O © B X
Driving Shaft _|[]] Hexagon wrench
BREheh ,j RABRINF Lead color Line driver Output
[ | Y- FigE 542 K54 /5H
s RED # DC+5V
M2.5 Hexagon head socket cap screw BLACK GND |
ARAARMRIL S M25 BLUE z A ch Outout
F—LRA FLoFHLL I — Jen e T
REEZNFE . OIS BLUE/BLACK &5/ & A ch Output
— MIUTHEBLTCEE L, GREEN # B ch Output
Please process and use the GREEN/BLACK &/ BchOutput -
ball point wrench or hex
wrench as shown in figure. YELLOW " ZchOutput o
YELLOW,/BLACK &/ Zch Output -
I SPECIAL REQUIREMENTS BROWN % U ch Output_
For special cases, please consult us. BROWN, BLACK %,/ E U ch Output
+ iz E3
Al satRecaERT O GRAY R Vch Output
* With cover HIN—ft (SZE $38ICH V) £T,) GRAY/BLACK R/ 2 VchOutput -
+ Open collector output (5V,12V) #—7>aL 7% (5V,12V)
+ Less wiring type BERL2AT WHITE =} ﬂ ch Output o
* Number of motors pole T — 2imE WHITE,/BLACK B/% W ch Output J
* X4 resolution AfE D ARRE

amagaua, 24



INCREMENTAL

INCREMENTAL

A7) X22I)0

APPLICATION
A&

®Brushless DC Servo motor control
AC.DC & — & |

TS5200N500

OI H 48.Series

FEATURES
"R

®Easy to attach

O [ 255
®Hollow shaft Available up to $9.35

i~ §9.35% CHIE IR

L =500 Min

Unless otherwise specified tolerance is = 0.5mm

Encoder mounting surface

I a-4BfE

22 Min \

o
-0.008

-0.005
-0.014

(

¢ 8g$~ he

7
Recommended Dimensions on shaft

T — 2R A

BESAZE £0.5mm

Dimension mm & mm

Mounting plate details
WAt E fat ik

¢8 +8.015

-
|
|
¢ 15

2.5 2-M3
T Hexagon
Shaft Details socket set screw
Motk (Attached)
- RENRTIESD
U 2AMHE

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

HEXDORIIRX ERBERE HDHETHERIEES 28 L,

p
Expample &3 3251 Model No.
Resolution $}&8E 2,500C/T ( i ) TS52|:| D N5|:| |:|
Pole 8 % 61& o % 1,000 TS5207 N 500 (Pole #: 418, Output form 7173 : L. Output phase 7148 6. Voltage EBEE 1 +5V)
(Output form HHHIFZHE  Line Driver) o 1,024 TS5208 N 510 (Pole 5 64, Output form AR : L, Output phase 7148 6, Voltage EEEE : +5V))
(Output phase B4  6) 2— i1 2,000 TS5212 N 530 (Pole 1 : 8. Output form 77 : L. Output phase 7148 6. Voltage EEEIE : +5V))
(Voltage BIREE  +5V) §' - 2,048 TS5213
2 8 2,500 TS5214
Model /6 = TS5214N510 o 5000 Tsa0a1
Function name #8E4% OIH48-2,500-P6-L6-5V | |3 4,096 TS5216
~ J 5,000 TS5217
O For special cases, please consult us. X4 is possible,too. 6,000 TS5233
O R IF CHEB A E L, X4% ATEE, 8,192 (4,096X2) TS5246
10,000 (5,000X2) TS5236
12,000 (6,000X2) TS5232
Function name P L 6 5 V
£ — — —
Hees
Optical Size Output form Voltage
I ncremental $48mm HAREE EREX
Hollow Shaft L : Line Driver 5. +5V
Encoder Pole & # Output phase
4 418 H Ah M
6 : 618 6:A,B, 2
8 : 8i& U, V. W phase

25 Zamygaug,




M SPECIFICATIONS
T4

Electrical Spec. EXRMLH Mechanical Spec. ##RrIHH
Resolution Starting Torque 9.8x10"3N-m
23 i3 HE 1,000~12,000 C/T #z )] N )% v (100gf- cm Max)
Supply Voltage V5O Moment of Inertia 6.5x10-6 kg-m?
® # ® K DC+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 Play . 0.05mm TIR Max =
Mounting Tolerance Axial End Play 0.2mm Max =
AD#MHFAMLE XL gﬁfﬂﬁf‘t ) L
. 26LS31 124 a“lnc ination 0.1° Max E
£ 0 i
£ perating Temp. Range (s QEO o
L-'? 71| Line Driver \Sjoir;e%;rrent SOmA Ma ® O B & 20~+85°C CZJ
2| 74K A4N o X Storage Temp. Range o =
5 i ﬁ # N=] g fﬁ, -25~+85°C
O g Sink Current a
- SUUER 20mA Max Protective Construction IP = 40
= & s & =
Vibration 49m/s? (5G)
# B (HBF2G)
Maximum Response Frequency Shock 980m/s?
BN EE 200kHz Max w » (100G)
Rise time, Fall time Mass
T EY . ZF UM 100nsec Max H g 0-3kg Max
- -
HAERERE () HALIHEZE
® Line Driver Qutput 4 > K Z4/\HHAH T
a b.c.d a.b.c.d:I:I e:TzI
Twisted Pair Shield Cable. | T4 T8 2
VA XTI =ILR — 4 o 3
26LS31 1Y / =7 | 26LS32 1Y A ch Output | | | abcod=7 « 5 (X2, X4K)

Te

Encoder

Y P

‘>Z<~Transmission distance 1km Max
P O EEEEEE kmLLT

* Note that transmission distance depends much on ambient condition.
MRNERERE. FARKICLVAREEDYETOTITERC LS,

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

HERS— T, 1 B4 ARHEOREE CHBO L. BRALTEEL,
B ATTACHING WAY (EXAMPLE)
B37G%E (B)

Dimension mm ~fi%& mm

2-M3x3
Hexagon socket set screw (Cup point)

/mr\mtm U (< 1E#5) M3x3 (2)

Driving Shaft [ |
EREhEh {_
M3 Hexagon head socket cap screw
AAARMARIL b M3
|
I SPECIAL REQUIREMENTS

For special cases, please consult us.
HERI R BRI CERT SO

+ Open collector output (5V,12V) #—7>2aL 7% (5V,12V)

* High resoolution 24,000Max.  =%#&#E 24,000C/Tiz
+ Less wiring type HER21 T

+ Number of motors pole E— 218

* X4 resolution X453 FRRE

ABHN

[ LT

B ch Qutput
B *EH:F'n)jJ —l

Z ch Qutput |

g : :From Uch (rise point)
to Zch center
cx1°
9:Z#dhibE UM (GIEY)

= 1°

2 7 ‘ - Sgwed from Mounting side
BEL )BT
‘i.
U ch Output I I I_
[SR:1==Pi]
Pole
v CC %ﬁ% R N I I B | kl,m,n,p,q r
4 30+1° | 180°
wechouput I | 1 I 6 20+1° | 120°
w 7 kjllmnielq P 15+1° | 90°
I CONNECTION TABLE
22
Lead color Line driver Output
—KNig& AN E WAY:: V)]
RED 7 DC+5V
BLACK = GND -
BLUE & AchOutput
BLUE/BLACK &/ Achoutput -
GREEN 7 B ch Output —
GREEN/BLACK &/ BchOutput -
YELLOW = Zch Output o
YELLOW,BLACK % /8 Z ch Output -
BROWN * U ch Output
BROWN,/BLACK %,/ & Uch Output -
GRAY I3 Vch Output 4
GRAY,/BLACK  Ik/B& VchOutput -
WHITE B W ch Output
WHITE/BLACK B2 W ch Output -

amagaua, 26



INCREMENTAL

INCREMENTAL

A2 IUX32I0

APPLICATION
A&

®Brushless DC Servo motor control
AC.DC & — & |

®Hollow shaft Available up to ¢20

TS5200N400

OI H 6 OSeries

FEATURES
"R

®Easy to attach

O (T H5 5

i~ 20 % CHRIE TR

L =500Min.

Unless otherwise specified tolerance is £ 0.5mm

460

42 24 Dimension mm ~F3% mm
5 12 4—¢35
0.2
2P v
= ~
= <

Shaft Details
L

BESAZE £0.5mm

69

Encoder mounting surface

I O—9WHHE
25Min. \N

Hexa%n socket set screw 7RNARfTIEDHH L
27

Recommended Dimensions on shaft
HIRE— 28

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

HEX DR MR ZEZHHETEEES £V,

p
Expample %1532
Resolution 43 #%8E 1,000C/T
(Output form i /28  Line Driver) ﬂ TS52|:| |:| N4|:| E‘
(Output pha§e HAH 6) o4 1,000 TS5207 N 400 (Pole f85: 418 Output form 1R+ L. Output phase 7148 6, Voltage BB + +5V))
(Voltage BIREE  +5V) 2 1,024 TS5208 || N 410 (Pole 56, Output forn BAH: L Outpl phese 6. Volege BREE 451)
Model 2 = TS5207N410 % # 2,000 TS5212 N 430 (Pole #: 8. Output form i 7 L. Output phase 143 6. Voltage EEEE : +5V))
. = 2,500 TS5214
Function name #8E% OIH60-1,000-P6-L6-5V S g 5.000 T§5217
~ ’ o 6,000 TS5233
O For special cases, please consult us. 3 8,192 TS5246
O BRI TR &0,
Function name P L 6 5 V
£ — — —
Hees
Optical Size Output form Voltage
I ncremental 4 60mm HARRE EBREE
Hollow Shaft L : Line Driver 5. +5V
Encoder Pole & # Output phase
4 M8 H 5 M
6: 618 6:A,B, 2
8 : 8i& U, V. W phase

27 g,




M SPECIFICATIONS
T4

Electrical Spec. EXRMLH Mechanical Spec. ##RrIHH
Resolution Starting Torque 9.8x10"3N-m
23 i3 HE 1,000~8,192 C/T #z )] N )% v (100gf- cm Max)
Supply Voltage V5O Moment of Inertia 6.5x10-6 kg-m?
® # ® K DC+5V=5% m o o E (659 -cm? Max)
Consumption Current Maximum Rotating Speed 6,000min -1
H B = * 200mA Max B X H & & K (6,000rpm)
Radial Doy » 0.05mm TIR Max
Mounting Tolerance Axial End Play
A BESREEX L | BrATS 0-2mm Max
" 26L.531 1A Fp e 0.1° Max
£ 0 i
£ perating Temp. Range (s QEO
L-'? 71| Line Driver \Sjoir;e%;rrent SOmA M B O£ B E & 20~+85°C
2| 74K A4N o mA Max Storage Temp. Range o
5 i ﬁ # N=| g fﬁ, -25~+85°C
O g Sink Current a
- SUUER 20mA Max Protective Construction IP = 40
7R # B & =
Vibration 49m/s? (5G)
& B (HBF2G)
Maximum Response Frequency Shock 980m/s?
BN EE 200kHz Max w » (100G)
Rise time, Fall time Mass
T EY . ZF UM 100nsec Max H g 0-5kg Max
- -
HABRERE (5]) HALIHEZE
® Line Driver Qutput 4 > K Z4/\HHAH T
a b.c.d a.b.c.d:I:I e:TzI
Twisted Pair Shield Cable. | T4 T8 2
VA RRTI—=ILR == + — =3
261531 1824 / F—J) | 260832 18 A ch Output | | | abcds=g = g (X2, X4k)
A MBHEA g : :From Uch (rise point)

Te

Encoder

Y P

‘>Z<~Transmission distance 1km Max
P O EEEEEE kmLLT

* Note that transmission distance depends much on ambient condition.
MRNERERE. FARKICLVAREEDYETOTITERC LS,
*Use transmission cable after verifying effects of impedance characteristics, etc.
MERT— TV, A E—4 2 AEMEOHEE CHIBOLE, FALTEEL,

B ATTACHING WAY (EXAMPLE)
7% ()

Dimension mm ~fi%& mm

2-M3x3
Hexagon socket set screw (Cup point)

3 /mmmmu (< 13 #%) M3x3 (27)

L —"

Driving Shaft |
EREhes @_
M3 Hexagon head socket cap screw
RERAARI b M3
L
M SPECIAL REQUIREMENTS

For special cases, please consult us.
HERIHEE sSatgEcHERTEw
AL T A 2IHA (12~15V)
HEHR 21T

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

[ 1

to Zch center

B ch Qutput
B *EH:F'n)jJ —l

Z ch Qutput |

rx1°
[ g: ZABRLE UAR (LEY)

= 1°
I

2 7 ‘ - Sgwed from Mounting side
@ BT
‘i.
U ch Output I I I_
[SR:1==Pi]
Pole
v CC %ﬁ% R N I I B | kl,m,n,p,q r
4 30+1° | 180°
wechouput I | 1 I 6 20+1° | 120°
w 7 kjllmnielq P 15+1° | 90°
I CONNECTION TABLE
22
Lead color Line driver Output
—KNig& AN E WAY:: V)]
RED 7 DC+5V
BLACK = GND -
BLUE & AchOutput
BLUE/BLACK &/ Achoutput -
GREEN 7 B ch Output —
GREEN/BLACK &/ BchOutput -
YELLOW = Zch Output o
YELLOW,BLACK % /8 Z ch Output -
BROWN * U ch Output
BROWN,/BLACK %,/ & Uch Output -
GRAY I3 Vch Output 4
GRAY,/BLACK  Ik/B& VchOutput -
WHITE B W ch Output
WHITE/BLACK B2 W ch Output -
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INCREMENTAL

INCREMENTAL
LT UREIL

APPLICATION FEATURES
R & "R

®Machine Tools, ®Strong resistance against vibrations
Spindle motor THEBYYE (< B, (SRR AT,
TAEREIK eHigh speed response
2V FLE—4 RS

oQutput of pulses 4 times of spur teeth (Gear Module=0.4)
4 500 & IR L C s D BB 4 507 3L 2 & i )
(HEY 2 —L=04)

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

M I B 0 4 EREE S 7 & Tl (SHRAEIZ & 0 30,000min' L1 & WTEET)
| |

Dimension mm }i% mm
Max. inalignment between sensor and wheel center
L = 3500 Min 2-¢5.3 | LY EEEO L 2T NFEEE0.3
\ E _‘f i Y
~| 8 2 b i
<
+= > I S <D B
o N [ i AR £
& R pan T ] T O/\ 3
e e B
SN |23 =
Cg HH'" «.lQ 50:01 ! . />/ g 0
o | 0¥ oS | - =
©l N ! S jm
2 f Spur wheel ‘ §%
%:p (Spur wheel is not included.) Dl
o e ! P
< (RERIHTBLTWEEA) Za Spur wheel for
5 i
: N // -0.04 Z-phase signal
] [ i 2P Vi ZARFR B
i g@
1
ol N
u
1 3 '54:
= | Ble
® = Y ===
i A 1 #
: ML — < i
N I J
; 40 Max
A
o Al
1]oo02|A
Recommendable pilot diameter for motor ¢ 1220
Unless otherwise specified tolerance is =0.5mm HEESAZE £0.5mm

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

© For special cases, please consult us.

O #FAIERRIE S 20,

(%"® ) TS5270N15
@z )MIB 04— 1024 C/T -L 3-51V

Magneticl Module of Spur wheel Output form V9Itage

I ncremental A KY 12— FERE ) tﬂ_ﬁﬂ;ﬁ? %E%E

Built-in DES 21— L : Line Driver 51 +5V
Encoder M=0.4 Resolution Output phase

aee | % No. of teeth = 256 WO 48
1,024 % | % EH2560DHE 3 A, B, Zphase

29 amygaug,



M SPECIFICATIONS
T4

Electrical Spec. BXHITH Mechanical Spec. #HKAYHAE
Resolution (No. of teeth=256) Air gap between Sensor & wheel
&l = - 9 o .15 +£0.01
# ® g | 1o2cm (EH256D52) T Y EEENOF ¥ 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 .
# R B % 300mA Y EWERS R NFEMERL *0.5mm I
Operating Temp. Range _10~+80°C |
" 26C31 B O B E #® E
£
£ Storage Temp. Range o0 o
@ 71| Line Driver \Sjogr;e%(?;rrent 20mA Max R # B E @& 20~+100°C E
2 i 74 K7 4N o Protective Construction oc
5w ® % i e IP =50 (&)
O g Sink Current ki = 2
= 3,8 = > Vibrati Full Amplitud —
v IR 20mA Max yébra on 8 | 2ig  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 R % i ] B | fimsec 3867 £108
Rise time, Fall time Mass
LY. ZF WM u = 0.5kg Max
L
HAERERE () H A HEZE
— e = ¢ T
® Line Driver Qutput 514 > KZ 4/ \HAh T.T T
a|bjc|d a'b'c'd=4_1=§ e=-zx3
Twisted Pair Shield Cable. !
VAL ZIT Y=LK o A ch Output r ——
26C31 1HY / F—7IL | 261832 1A AAEH _,__\_ e
[&] [¢]
B ch Output Py
T ik TS
- CW
Encoder ‘bﬁéTransmission distance 1km Max 7 Z ch Output R B

© R EEERE kM T ZARH A “;'{

*¢Note that transmission distance depends much on ambient condition. cw
NRRIGRIEEEE . FRABEICLVREEDYETOTIEFRCES L, CW rotation viewed from magnetic sensor side
% Use transmission cable after verifying effects of impedance characteristics, etc. O#EE P RS Y £ V) R TS AREERRE
MIBRT — TG, A P E—F 2 ZSMEOREE CHEIOLE, FRALTEEY,
=
% e & HEElELE
Lead color Function ® Spur wheel of A-Bch Signals A48, BAARsEEHE
U— KR LI RoeonTegth 256
RED b DC+5V Module 0.4
BLACK = GND EZa-n ’
BLUE = A ch Output Eesj;”eg”g'e 20°
BLUE,”BLACK &/ 8 A ch Output
- Ll e outpy R JGMA3~4#}
GREEN fiod B ch Output L) =
GREEN,/BLACK  #%/2 B ch Output ,T—a,?mh Thgfk“ess 8mm
YELLOW o Z ch Output Outer Dia.runout against Inner dia. 0.02TIR Max
YELLOW,BLACK % /2 Z ch Output REICHT 25 IRN .
Shield Z—ILF Case GND ® Spur wheel of Zch Signals ~ Z HHFAAsEE 1
No.of Teeth 1
5] o
B SPUR WHEEL (Separate Sale) Module oa
= == P = -
HE (B15%) 720
Pressure Angle 20°
E 7 A
Model No. No.of Teeth Outer Dia. Inner Dia. Tooth Thickness
HER w B WS E WERE ] 4mm
MU1528N45 256 $103.220.02 b 45+ ® Placement of Zch wheel vs Ach Bch wheel
MU1528N50 256 $103.2+0.02 ¢ 50 *%" ZiHEELE A, BIHEEOAEREF

Index for Z ch
U ZHBAA Ty IR

\

e : ;
K
Wheel for A.B ch
A A BHEE®RE
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APPLICATION FEATURES
A& R
®Measuring Equipment eSmall and Light weight

GRS /N
®Machine Tools ®Rigid Bearing

T At LG
®Robots oL ow Cost

= {ECA %

TS5610
OA S 5 OSerles
Dimension mm }i% mm
3-M3 F 6 25 60
4001 3-M3 Depth 6 2.5
25 ||, 25
[T $

$50

645
L $32 80s
$10 3

J.

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

% ~_L=500Min

®DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEXORIFX ERBERE HDHETHEHIEES 28 L,

( % ) TS5610

Cwwz ) OAS 50 — 8 bit

-CG-5V

Optical Size
Absolute #50mm
Shaft
Encoder Resolution
SHFEEE bit

8

31 amgaus,

Output form
HAREE

C : Open Collector

Voltage
BREE
5. 45V

Output phase
H H M
G:Gray JLA




M SPECIFICATIONS
T4

Electrical Spec. BXHITH Mechanical Spec. #HKAYHAE
Resolution 8 bit Starting Torque 9.8x10"2"N-m
e % Bt ' g ® b L7 (1kgf- cm Max)
N . i .0x10~6 kg - m2
gjutput Phasejj " Gray Code LA T— K 1l\éoment ?filnertla i $ (?3%); .Ocmz I?Aar:)
- - —
Consumption Current Radial 98N
b - B P 120mA Max Allowable Shaft Load - 215 (10kgf Max)
OB wmo® B Axial 49N
A @ (5kgf Max)
c M TD62503F %Pe“’i{t,;“g Tgmp-;a”9§ ~ —10~+70°C
5 4 Maximum Allowable Output Voltage R L
v Open Collector BASSHAEE 24V Storage Temp. Range o0 o
2 W A—-7>aL v 4 R F R E @& 20~+85°C
g Maximum Allowable Sink Current Protective Construction
& BAHARABR  80mA & & om & IP = 50
Vibration 49m/s?
& B (5G) w
Maximum Response Frequency Shock 490m/s? =
I ENEREE 10KHz L z (50G) =
Rise time, Fall time Mass (@)
T Y. LT M % 2 0.5kg Max @
N B =
- -
HABERE (B1) HAGHEZE
® Open Collector Qutput #—7">aL 7 42HA ® Gray Code JL4a—FK
—CCW Viewed from Shaft End
?hle)ls E?fbl_ej» #in s WRT
; S | DC+5V:RL=220Q
/ Power supply DC+12V:Ri=4700Q 2’ —
£ J_ .
/ \ Output signal Iine./ \ . :
—K | | wnmEse | 49 2
- GND ~ L: Load
Encoder ‘ 3% Transmission distance 50m Max ‘ L: &% 2 —l
|

B (=% BERES0m LT (Ic=20mA)

o I B N
*¢Note that transmission distance depends much on ambient condition.

NRRIGRIERIE . FRARBICLVRZ(EDYETOTITEERCES L, 2! —|
*Use transmission cable after verifying effects of impedance characteristics, etc. | | | I—,_
MEERT— TS, A VE—F 2 AFHEOREE CHIBOL, AL TSN, 2 _I_'_\_'—\_,—\_'—\_'_\_

o[1]2]3]4]5]6]7[8]9[10]t1]12]13[14]15]16]17]18]10o0]e1]22
*The logic shall be negative and above figures shall show voltage wave-forms
KRB AREL. ERIVOBEREERLARTY,

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

B CONNECTION TABLE

¥ fe & (HHES . HAESRIC THREES CHEC £ E0.)
Lead color Function Lead color Function Lead color Function
U— NigeE - - UESEN 3] - - U—Nige& w8
BROWN B 1 ST Digit (MSB) 27 || GREEN ek 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 2! - -
YELLOW ] 4 TH Digit 24 || GRAY S 8 TH Digit (LSB) 2° — I

I ATTACHING WAY (EXAMPLE)

m{#ﬁ}ﬁ (@J) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm sFE mm  BAIX7IMX> MIERTEDy TV THLE>TED>TEETOTERL TS LR,

Driving Shaft

EREpem
Driving Shaft 7
= - Ty B R OisdegMax
—f= \ |
oot 1 T Encoder

E 20 Max Ioa—4
IS %f,_—

Plus pan-head screw .

TFERGENNMIL M3 4 ~
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APPLICATION FEATURES

R & R
®Measuring Equipment ®Rigid type
A A BREERRAL I
®Machine Tools oL ow Cost
TAERE {EAs
®Robots
(=N
TS5620
Dimension mm ~fi%& mm
1 93Max
7.6
5801 g 25 4+
9 3-M3 R&7 = |45 64
_é#_ 3-M3 Depth 7 z [ ’
gies — @_ R I_I
=z
s 2 © 3
= © , 1 O ) L
8l gl = = 5
@ < & =5 %
=
% AN
Connector E
~

Unless otherwise specified tolerance is £ 0.5mm

SRCN2A25-24P

“_SRCN6A25-24S (Option + 7> 3 >)

BEINAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEXORIFX ERBERE HDHETHEHIEES 28 L,

P
Expample &3 351
Resolution 3#RE 10 bit
Output phase H A48 Gray ' L o
Voltage EBIFEE +5V
(Output form HHF372EE Open Collector)
Model 72 X TS5620N131

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

- J

© For special cases, please consult us.

O #FFIEARIF TR ZE 0,

TS56 ] INCICIC]

amp
o

ug uonnjosay
B S

10 TS5620 N 131 (Output form #7748 : C, Output phase #7148 : G, Voltage TEEE : +5V )
11 TS5621 N 231 (Oufput fo 9% « C. Output phase B4 G, Voltage BREE : +12V)
12 TS5622 N 132 (Output fo 10, Output phase 118 P, Voltage BEEE : 45V )
0~359 C/T TS5626 N 232 (Output form 714 : C. Output phase HA48 : P, Voltage BFEE : +12V)

3% 0~359C/T Resolution shall be for “OAS68-360C/T-CG-5V, TS5626N131” only.
% 9RE0~B59C/TIE “OAS68-360C/T-CG-5V, TS5626N131” DAICHWE T,

Function name

#EEH

Uk ) OAS 68 -

bit- C \'

33 amygaug,

Optical Size
Absolute #68mm
Shaft

Encoder

Output form Voltage
HARRE BEEE
C : Open Collector 545V
121 412V
Output phase
H o M
P  Pure Binary
2
G:Gray LA




M SPECIFICATIONS
T4

Electrical Spec. EXRMLH Mechanical Spec. ##RrIHH
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¥a—K, JL4a-F 18 3 :3 S (30g - cm? Max)
Supply Voltage 5O LB Maximum Rotating Speed 5,000min-"
® B B E | DCrVEs® DO+12V=8% 11 g x B & % & (5,000rpm)
Consumption Current Radial 98N
b ® = i 250mA Max Allowable Shaft Load FEHH (10kgf Max)
' W o w B Axial 49N
A @ (5kgf Max)
Operating Temp. Range - o
£ H _ TD62503F o O£ R E B B -10~+70°C
S % o Collector Maximum Allowable Output Voltage Storags Temp. Range
= el BANAHAEE 24V : —00~1 85°
Syl A-7ravss _ _ ® = B & 20m+85°C
8 ] Maximum Allowable Sink Current Protective Construction P <52
U] BRAHARAER 80mA ® % ® & =
Vibration 98m/s?
& B (10G) w
Maximum Response Frequency Shock 980m/s? =
BN EREE 10KHz L = (1006) =
Rise time, Fall time Mass (@)
T EW . LT Y EM T u g 1.5kg Max 7]
o
B CIRCUIT AT OUTPUT STAGE (EXAMPLE) I QOUTPUT PHASE SHIFT (EXAMPLE) =
- -
HAERERE () HAMEE (F))
® Open Collector Qutput #F—7">aL 7 4HAH ® Pure Binary Code #i2¥—FK ® Gray Code JL A4 a—FK

— CW Viewed from Shaft End

— CCW Viewed from Shaft End

ghle}ls Ez_bl_e.j_» (Reverse "Open", "5V") & V) BT #imLWRT

/POWSF Supply DC+5V:Ri=220Q 4 4

DC+12V:RL=470Q 2 2 L
R 2
/ \ Output signal Iine./ \ N J_ z z |

o 1 o 2

— {55 \ é,; V 1 ]
. 2 2! | |

Encoder ‘ s Transmission distance 50m Max‘ t Iéaf% ) (LS J S Ny Ry Sy o L 2
B =% EEAEE0MLL T (Ic=20mA) ! S Ep g Wy W Wy Wl Sl I s o B s I o B e B
*Note that transmission distance depends much on ambient condition. o[1[2[s[4[5[e[7[s]e w1 feliaftalrsrel 7 1eftofooorloz] o[1[2]a]4]s[6[7[e[oftoft[telrar4fisfrel 1ef1eloclo1lee]

NRRGRIEHIE . FRARBICLVRZ(EDVETOTITEERCES L,
*¢Use transmission cable after verifying effects of impedance characteristics, etc.

MEET— TG, A E—SF 2 AFHEOREE CHBOLE, AL TS,
I CONNECTION TABLE (EXAMPLE)
% ML :% (WJ)

(HAHESF. HAESRICTHEE

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

XERIEIAREL L, ERIEIBERFERLAERTT,

(Confirm the function for output signals listed on the output signal table.)
CHEREC 2E W)

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

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

E ) M2EI-NOBZE.

M OUTPUT SIGNAL TABLE (EXAMPLE)
HAEEER ()

“BV7 E /i3 “OV” EEIMT B EICKUEMAMEEADEPTEET,

Resolution 4MEBE 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 21 210 29 28 27 26 25 24 23 22 21 20
- Driving Shaft
M ATTACHING WAY g / G
(EXAMPLE? 7::5 ' % ’’’’’ D 0.15deg Max
5% (B) A
. . [S] Encoder
Siersion R e e o 5

Note that attaching alignment can be changed by the cou'é ings when coupled to the driving shaft.
BEIZRT7IAA MNIERTEHY T D THEILL>TED>TEERTOTEREL TLLES L,
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APPLICATION FEATURES

A& R

®Machine Tools, ®Specially divided
For devising FRER
TAERE ®Rigid type
THHEM UM BREERALIE

TS1857

OA S 6 6Series

24.6

1

71Max

$ 6080

Unless otherwise specified tolerance is = 0.5mm

o
|‘,Am
B w

Dimension mm ~fi%& mm

¢ 66Max

/

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

BESAZE £0.5mm

%} . L=800Min

®DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEXORIFX ERBERE HDHETHEHIEES 28 L,

P
Expample &3 351
Resolution 73 ###E 8 2El
(Output form HHFZEE Emitter follower T3 v 27 407) Model No.
(Output pha§e H A48 Pure bonary $i2}E) ( 2 =® ) TS1 857N|:||:|
(Volt/age EE%E +24V) 7 4| 89! Division| | TS1857N 8
Model 2 =X TS1857N8 % ” [12998) Division| [ TS1857N12
Function name ##E% OAS66-8-EP-24V S ® 1622} Division g}ggm;g
N\ J o 3093&] Division
© For special cases, please consult us. : e gggiﬂ g!v!s!o: $g} gg;xgg
O WA THBC FE w0, = 5L islo
Function name
"“ezz ) OAS 66 - -E P-24V
Optical Size Output form Voltage
Absolute 466mm ) Lﬁﬁﬁ?ﬁ? %E%E
Shaft E © Emitter follower 24 . +24V
Encoder IIya7407

35 amygaug,

Output phase
H h M
P . Pure Binary
o




M SPECIFICATIONS
T4

Electrical Spec. EXRMLH Mechanical Spec. ##RrIHH
Resolution 8~90 Division Starting Torque 2.0x10"2N-m
2 % BE a5 F #e g N )7 v (200gf - cm Max)
Output Phase . N . Moment of Inertia 3.0x10-6 kg - m?
i ad—
0 5 i Pure Binary Code #f 2 K 8 i - & (30g - cm? Max)
Supply Voltage Maximum Rotating Speed 5,000min-"
] DC + 24V 5% o g ope
L i B E retime B X B & ® K (5,000rpm)
Consumption Current Radial 98N
b ® = i 150mA Max Allowable Shaft Load FEHH (10kgf Max)
' W o w B Axial 49N
A @ (5kgf Max)
Operating Temp. Range - o
1S H Maximum Allowable Output Voltage B £ B E & H ~10~+60°C
“-'-? 7| Emitter follower BAFEHNEBE 50v Storage Temp. Range —20~+85°C
E— B LTV 57487 Maximum Allowable Sink Current R # & K
3 - BAHARAEHE 200mA Protectiv? Construction P =53
= & # # &
Vibration 176m/s?
& B (18G) w
N 2 -
I\:axnmum Resgznse Freguency 20KkHz S['nock 980m/s )
B XK & & B B # & %= (100G) =
Rise time, Fall time Mass (@)
T EW ., LFYBM i 2 0.6kg Max 7]
o
<<

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

® Emitter Follower OQutput T 3 v 47 xOF7HA 1o Division Viewed from Shaft End
Shleld Cable. * Kok cow Hilii &) R T
S=WRs—=Tn 8e 1 2 9300 4 5 120” 7 8 2300 10 11 a?ga
/ Power Supply Strobe Sig.[ LI LI LI LM LM L L L L Lo ur |
/ \ / \ DC+5V:RL=2200 AN N 1 1 1 1 |
—k Output S|gnal line. DC+12V:R1=220Q 21 'emil 'emlipl ipm B g B
= 22 L R
\ ) wnesw | 4im 2
L : Load . .
Encoder ‘>< Transmission distance 50m Max‘ L: B Parity Sig. 1 LI ] ]
=2 FERES0m LT (Ic=20mA) | Marker Sig 1 ]
*Note that transmission distance depends much on ambient condition.
MRNMERIERE L. FRARRICLVRECEDYETOTITERS LS, 16 Division cow Viewed from Shaft End
*Use transmission cable after verifying effects of impedance characteristics, etc. ) #imLWRT
MRS — TV, A P E— 52 AEMEOHEE CREBOL, FALTEIL, . 2% 5 e 2™ o 1 7% 1 e
Strobe Sig. LU LU L UL U L U L L L L LU
0
B CONNECTION TABLE (EXAMPLE P ettt
EHx (F) T
- ruuue 0 oo
Lead color Function Lead color Function ) ?3 | I I oy I Iy 8y
U—Fige "B U—Fige "B PartySig| mm— ™~ e
Marker Sig.H -
VIOLET ES DC+24V RED B 20
WHITE =] GND ORANGE & 21 % The logic shall be negative and above figures shall show
Iltage wave-forms.
GRAY R GND YELLOW 22 vo
x SND. L - HREIARES L. FRGBERLERLERTT,
BLACK = Parity Sig. GREEN 7 2 *For other details, please refer to individual Specification.
BROWN B3 Storobe Sig. X ZOMEFMEEBEHICEY T,

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

Y —NEBILEDRRODA TESHAEhE A,

M 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  BAIX7IMA> MEIERTED Yy TV THLE>TED>TEXTOTERL TS LR,

77 Driving Shaft
Attaching plate (P11712) Optional Driving Shaft EREhEh
BT (P11712) BlI5E BR Eheh

015° Max

]
l

-

o
'_
o| O g
20Max .
[l
N\
0 2 Plus pan-head screw .
3.2 FFERAEAIML M4
20 9 /]
8242 Attaching plate (P11712) 3places (Optional)

B (P11712) 38R (BlI5E)
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APPLICAT

ION

FEATURES

R & R
®Detection of press crank ®Vibration-proof eWith BUSY signal
angle [EE L BUSY {55+
A XA AN iy e®Shock-proof
T} o
eWater Drop proof
Pttt
TS5607
24.6* 66Max Dimension mm & mm
7.6 3.3
3
=
_ | n_ U !
P4 P4
15 ‘

$60 e

connection

’10—?)0
[
[
T
|
¢ 62
f
|
|
|
|
$ 66 Max

Unless otherwise specified tolerance is =0.5mm

IBESAZE +0.5mm

/.
Cable
r—7J  L=800Max

®DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEXORIFX ERBERE HDHETHEHIEES 28 L,

© For special cases, please consult us.

O #RIt#RIE

MR EE W,

( % ) TS5607N4

“wxz JOAS 66 — 360 C/T -C B-12V

37 amygaug,

Optical

Absolute

Shaft
Encoder

Size
¢ 66mm

Output form Voltage
HARRE BREE
C . Open Collector 121 +12V

Resolution
EEE
360

Output phase
H Hh M
B : BCD




M SPECIFICATIONS
T4

Electrical Spec. BXHITH Mechanical Spec. #HKAYHAE
Resoluti tarting T 9.8x10-2N -
ﬁeso ution @ o 0 ~359C/T %a |ng§h orqui " 5 (1k;f.cm Ma:(n)
. i .0x10 - ¢ kg - m?
gjutput Phasejj " BCD Code BCDI— K 1l\éoment ?filnertla i $ (?3%); .Ocmz I?Aar:)
- - —
%pply Vc;}l;age ® £ DC+12V=10% éaxm;sm REotatlrég Sp‘eﬁed & ?éogg(?:;]m)
s Py 52 ’
Consumption Current Radial 98N
b - B i 800mA Max Allowable Shaft Load FEHIE (10kgf Max)
FOE @ & = Axial 49N
A @ (5kgf Max)
Operating Temp. Range - o
g H# Maximum Allowable Output Voltage B O B E B E 0~+50°C
""'? 71| Open Collector BAMEENBE 28V Storage Temp. Range 10~ 70°C
E— | A-7x3AL7H Maximum Allowable Sink Current R # B K
S g BAMARKAER  50mA ;:otecnvig Constru%ion . 54
- 2 =
Vibration 49m/s? (5G) 3§t 98m/s? (10G) 5~500Hz
& By 3EE1H w
Maximum Response Frequency Shock > =
= . . _ 490m/s? (50G) 11 . 3§h6 3
B X 5 Z B § M 2.5kHz & = m/s? (50G) 11m sec. 3&#675[A%&3ME 3
Rise time, Fall time Mass N (@)
. ’ - . - X — 7 VIR
T EY . TTFYEE 1.5 sec Max u - 0.6kg Max (7 —FIVIZE<) %
<

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

® Open Collector Qutput #—7">aL 7 42HA — CCW Viewed from Shaft End
Shield Cable. gL R T
Y= RKF—=TI 2510
/ Power Supply DC+5V:R1=2200 X L
\ DC+12V:Ri=220Q
3 . 4 2°x10 1
/ Output signal Iine./ \ J_
HAESR Y 2
—F \ ) #nmEse | 44 LJ LJ
. o L:Load 22
Encoder ‘ % Transmission distance 50m Max‘ L: Bfs | |
B fREFEEES0m LT (Ic=20mA)] o1
*¢Note that transfmission distance depends much on ambient condition. _\—'_\—'—\—'_\—I—l—
MRNGRIER L, FRARRICLVARE(EDYETOTITERC LS, 20
»*Use transmission cable after verifying effects of impedance characteristics, etc. —|_|—\_|—\_|—\_|—\_|—\_|—\_|—\_|—\_|—\_|—\_|_
MERT — TV, A P E—F 2 SHEOREE CHIAOE, EAL T AN, o[1]2]s]4]s]e[7]s]o]to[t1]r2]tata]ts]1e]17] 18] 1e]20]1 22
. CONNECTION TAB LE % The logic shall be negative and above figure shall show a voltage wave-form
HERIBIBREL L, LRBEERFEERLAERTT,
E L i%
Lead color Function Lead color Function Lead color Function
U — NigeE - B J— NigeE ® BE U—Nige& W HE
BROWN B3 B2 (x200) (MSB) BLUE &5 A1 (x10) WHITE/VIOLET BE/% DC+12V
RED il A2 (x100) VIOLET ES DO (x8) WHITE/GRAY  H/IX GND
ORANGE & D1 (x80) GRAY X CO (x4) WHITE/GRAY  BE/IR GND
YELLOW = C1 (x40) WHITE =] BO (x2) BLACK = Reverse Count
GREEN o B1 (x20) WHITE/BLACK H/82 A0 (x1) (LSB) WHITE/BROWN B/ Busy Signal

B ATTACHING WAY (EXAMPLE)

Hy‘hrjj—;ﬁ (@J) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm & mm  BEIX7SA 42 MEERTEH Y TU L TELE>TED>TEETOTERL T L&,

Driving Shaft

Attaching plate (P11712) Optional Driving Shaft % ER D
AT (P11712) Bl5E ER B l N — 7i7
LA .
=+~ \
—| - [r————
o R
[
8
o 7
[l
2 Plus pan-head screw
% TFEARGLENNBL M4
0
5202 Attaching plate (P11712) 3places (Optional)

WAF (P11712) 3 &R (BI5E)

Jamugaue, 38



27— RFTY | |:|:l
Smart 4bs° i

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.
ERRAE. 1.9 O#MEET11bit/ 10, 13bivEREEEHAT2 I 7TV a— b1 a—4

APPLICATION FEATURES ®Small Size eSerial Data Transmission
= N VY TIAT = ZERFTR
& R #11bit/1Turn,Multi-Turn,13 bit.
®For Small Wattage Motors 11bit/ 1 [Aldx, % [Al#R13bit.
INEEE—4 ®Fail-Check Operation
®Robots Az
oKy b ®Built-in capacitor makes it possible to work

during power failure
BRIET SISy 7 ) 5 KO ¥ 7Y
HTCEHOET — 2 %Ny 2T v T LET,

e®Dedicated serial signal receiver IC :
755643 N110 AU5866N1 (Sold separately) is available.

s A 35 L) 7 LEBSEIC AUS68SNT (B55) 2B D i 2 T4,
Series

Dimension mm & mm

ABSOLUTE

15+

Hexagon socket set

screws (attached)
NANRMIED U (K IZH%)
M3x3 (27 ftE)

=
oc
>
=
=
)
=

Encoder mounting surface 41 Max
I a-—ABN&E
go 3.3:02 g —_ 4»747(1)
© © °¢ .15~20 \p7 _ .02 Electronic
- - & . parts
~ DTV I ol 2873 7727279 2 ] u ——a
© | - —-lcoz2[~| —&|+—f—— ! EFEb&
& K777, < o {LZZ777777) | | ‘
- lo} i I i
™ o —
102| || _(1.6) % 2 & O TS
257 N(3.4) Joint recess Recommended v J: T 1 !
) 4 >0O—¥lf Dimensions on shaft E | 1 o
shajt details 063 F— BT 14 ‘
BhEEHRI
Unless otherwise specified tolerance is = 0.5mm BENAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI ERBERE HDHE THIEES 28 L,

© For special cases, please consult us.
O HAERIE SRS &0,

( % % ) TS5643N110
“wxsx ) SA 35 - 11/24 bit- L P S-5YV
A

Smart p
o REE
A:izt’::er Single turnb1 1bit Output phase ?EEE;’T
Multi turn  13bit o _EP ﬁB_#E
Total count 24bit - Fure Binary
i

39 amygaug,



M SPECIFICATIONS
T4

Electrical Spec. EXRMLH Mechanical Spec. ##RrIHH
5 & Absolute Signal 11bit/turn and 13bit/8,192 tums (total 24bit) Starting Torque 59x10"3N-m M
B & 7TVYa—MMES | 11bit(1HE), 13bit (8,192HE) &5t24bit g ® ~ 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
& B A oux>aES | 2,048C/T, 248, 1C/T, ZIHA 18 It £ = (10g-cm?) P
Output Phase . . Maximum Rotating Speed 5,000min -1 (Mechanical Spec.
: a— o 9 Spe M
:u # s |  PureBinary Code #2iE3—F B x B & &= & | (5000mm) | mEmtE >
Supply Voltage DC+5V£5% Radial Doy » 0.05mm TIR Max
B iR ) E Mounting Tolerances Axial End Play 0.2mm Max
" ANMOHBHER L | WEAS :
» n n. n o
Consumption Current 150mA’E'¥‘§”’EB§ mEh e 0.1° Max
e . R Battery Operation .
H -4 g i Ny T 1) ByEES *100pA Max Operating Temp. Range —10~+85°C
B £ E E &
E Source Current Storage Temp. Range o
5 N -20~+90°C
s % Line Driver ooz L AER 20mA Max R # B E #
F gﬁ 4 KZ 4N Sink Current Protective Construction Not Enclosed
S E S UBR 20mA Max 1% Ei 1 & BIRHEE
Absolute Signal Vibration 98m/s? (10G) (5-2,000Hz) for 2hours
Max Response Frequency FIIYa—h 170kHz & B) | 98m/s? (10G) (5-2,000Hz) &&Eh28ERT w
& KX & & B #® ¥ | Incremental Signal Shock 1,960m/s2 (200G) 11msec, 3times =
L2IURT B 170kHz & 2 | 1,960m/s? (200G) 11msec, &A3E =
Serial Data Transfer Cycle Mass Without Cable (@)
WEXLEIE: Baus H B 0BkGMaX (4 g o) @
I?f‘ta Code Manchester code ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <L
F - % 12 = K R~ F 1 X 4FE ®Fully absolute data of 11bit shall be output by turning
the input shaft by about 1.9° after the power supplied.
. CONNEC-"ON TABLE OHFIF/Ny 7 (VB) HEERS [REY F7 LEMERGV
OAI>I—4(3, BREA®R. AD#MEMN.S EEHEILEDI LK,
s x E2MbHFTY U1 hF— SHHAENET,
SONAL | FONCTION | CoLOR I SYSTEM CONNECTION
BRN
Rx Serial Data *x® %ﬁw]
A SUTNT =% | BRN/BLK I . =
X %12 ; N OC
Incremental Ach BLU ! |
A PV AT = : Clock 1 AU5688N1 51 Frame Reception completed E
— CHIVES BLU/BLK ! —LEEETHA 0 PR
A A 1 HIR ! 57 I(;I;K EOS 25 Camer Sensmg Signal | [
B Incremental Bch GRN ! CRS x4, y7t 228 w =l
1 ;;{f‘i)‘ - 1? } EOP 48 Parallel Signal Renewed |  [F==j
— L AIES RN/BLK ! 150 _NSLMEHEHES i
B __B tal - %ﬁ ! CRC [——"CRC Error , : =
ncremental Zc | Chip-select input _ CRCI7—H 1
z 1Y% ®5 ! HAEIA S 13 CS 1st Half Frame 2nd Half Frame
— CAIES YEL/BLK ! ; 3 SELY mFEIL—L BFEIL-L
z Z 1 /2 ! Dgta select input [ 5 DO 47 P : ol !
RED L BATF—2gEAR SEL2 ($BD1 [45 12 i o
Vce DC+5V 7 ! o1 |1 W H :
a i . 63 D2 44 B3 %=
GND ov WHT/BLK ! Mode select input [ 1 A0 D3 [43 52 @S
. E/R L E—FYBAR Al D4 [a2 moi| |BE
ve 71 ‘ D5 [41 Z5H |7
Ny FY =] | +5V 7z IS !
K ; D6 [40 990 |28
GND o = ! 62| par D7 [39 T b
RST Reset GRY TS5643N110 | 26 D8 [37 g liomy b
S Uty b o4 = . RX 34 ez b
Case Ground GRY/BLK JUTIES S-e”al ! 261532 A Kt D9 : 72 |
~ =7 ISignal! D10[33 wlZ= e
CASE GND =255 K TRIE % RX AN 31 27 [ 245 !
Shield Shield Shield ! % D11 S0 2 i&E 220
Pt/ Pt a\ Pt a\ #*/2RX : AW D12 7_—§ 8 i
1 D13|25 loi] |79 |
! 24 28 W2 7 |
! % Vss D145o—=2my - 5 2 1
1 (MSB)D15 F=——=Frame Address 5, —, |
1 2 7R,
| 46 i
O DATA OUTPUT SEQUENCE i 5 2] 3
! Vop |99 Vee+5V !

— MO A I T (BRERE)

1st Half 2nd Half 1st Half

Frame | Frame  Frame B CIRCUIT AT OUTPUT STAGE (EXAMPLE)
HARE R (5])

D15 1 ® Line Driver Qutput 54 > K4 /\HA
Frame Address (7L —L7 KL X)

TS5643 Twisted Pair Shield Cable.
VAR |\’\7’/ 2N
26;;2 / T | 261532 4A4
/\ " AU5688N1
( ) pell
Encoder ‘>Z<-Transmission distance 50m May| >
*Use transmission cable after verifying effects of impedance characteristics, etc. ! MAREIEEES0MLL T

MRS — TG, A P E-F 2 AEHEOZE E RO L, FALTIEEL,
Zamagaua, 40



SERIAL SIGNAL RECEIVER
U TINES=(ERIC

A¥—=hFo—=N

Smarktceiver (ausessni)

2= k¥ —/SI3HEHL SMAMEADS (2~ — |77 V) TY 3= #IZAbET
2V F AR ELEY ) TR AT LILERITEBL, 3AF— b
G5 L LTCPUNZICHAETE £,

Bk

02XV — 7 TINGHNENE VY TGS (25bitD~ ¥ F = Z 2 FFHLFEY U 7UES) &35 LGRS Z R,

E 027V —LATHEINTL BTy a—ZDMNES%E. NEHT v F T2 TV —ARFHIEHRTEZ %,
| ®CSERI=kD. 16bith 7427 — FHNERIETE, CPUNISHFHTE S,
O
@
=4 [l SPECIFICATIONS
i
%’pplyigo'ta%; " 5.0V10%
%onsu;ptlon%}urre% +40mA Max
gp: rr%ss;tcle;ljolt%ge’i Max : Vpp Min : Vss
= Output Current/Terminal
% H:'l j] % ’;ﬁ / ﬁ ? +24mA Max
'_T E’P!;armls?:.arlble D*lijsma;&on 100mW Max
': Operating Temperature
: {’]E ';El E - 20~ +85°C
= ?%torag% Temfl}-&:ratw}; 55~ 4 150°C
. CONNECTION TABLE *For details, please refer to Specification,SPC004706Y00
%ﬁi SHMIZAU5688N1HHIEE (SPC004705Y00) #BERL £ &L,
Pin Terminal Code Pin Terminal Code Pin Terminal Code
Wwm F AW i F B i F B
1 Al 26 RX 51 EOS
2 NC 27 D15 52 NC
3 SEL1 28 D14 53 NC
4 NC 29 D13 54 NC
5 NC 30 D12 55 VDD
6 SEL2 31 D11 56 VSS
7 NC 32 NC 57 1A1
8 NC 33 D10 58 Y1
9 NC 34 D9 59 NC
10 NC 35 NC 60 Y2
11 NC 36 VSS 61 CLK
12 NC 37 D8 62 RST
13 CS 38 VSS 63 A0
14 NC 39 D7 64 NC
15 NC 40 D6
16 NC M 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 anggaus,



I QUTLINE (AU5688)

H kK

12=04

Dimension mm ~fi& mm

| 1010.‘
“‘BHﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ33
49 32
= = -
E E b .
— =EI £l o
— —] T - 10°
= INDEX = ° 0.5
=| ~1-Fv72 = 1
64 L 17
Il
UUU\H\TJUUUUUUU Mhe 4
|05 0.1878%
M TIME SEQUENCE
BALY—T 2R
Stop bit
ZhyTEY b
25us 25us
1st Frame / 2nd Frame
RX —— A7 L—L - BEIL—L
EOP I [
Hiz 1st Frame (Data) 2nd Frame (Data)
Do ~ D15 0 X T —L7—4 BETL— L4
@ 1 Frame mode
17L—LE—FK
25us 25us
‘_J_S_tf@l‘?_ ‘ ‘_?PE’_E@W_‘? ‘ ___________
RX AT L—L w¥E7L—1]
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—-FK
B GLOBAL CLOCK CIRCUIT (EXAMPLE) I ENCODER INTERFACE (EXAMPLE)
70y 7 REEE (H) I A—-FEDI1 8T - (fl)
1A1 Y1 Y2
Rt o | ausessN1— » CPY
XTAL : SEIKO EPSON e bus
I A O-IT TV E - Line Receiver
XTAL MA-406 8MHz 4Ly —=NN
R1:1MQ 26LS32 1A
C17L ;LCQ C1,C2 : 10pF (+5%)

Zamugaua, 42
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2AY—hT7 TV

Smart Abs*

Full-absolute encoder to output data of 17bit/single Turn, and 16bit/Multi Turn.
17bit/1ElEs. 16bit/ZRED TV T T/ a—bIa—-45

APPLICATION FEATURES *Full Absolute Signal Output
TNT T 2= Mas
m ﬁ ) tﬁ E ®17bit/Turn,16bit Turns (At6,000rpm Max)
oFor Small Middle Wattage Motors 17bit/ 1[4, % [al#£16bit (6,000rpm Max)
IN~HPHEE -4 ®Bi-direction Serial Communication Type(NRZ)
*Robots RIS ) 7ILF — 2 515 17 (NRZ)
gy b ®Fail-Check Operation
H a2 Witkne
®Even during power outage,Multi-Turn data are backed up by external battery and
built-in capacitor
BREIETEIMI I NNy T VB LOCNKD v 73T 20T — 22Ny 77 v 7
LT,
e®Dedicated serial signal receiver IC : AU5561N1 (Sold separately) is available.
HHY Y 7EE2ZEIC AUSS6INT (Hl5E) B0 i A T d,

TS5667N120

SA 3 5Series

Ll
= . ) .
= 60 *13 o) Dimension mm ~Fi& mm
| ©
O 57 Js.
b7 N Z
2 H \\
X SIN. ~
)
)
Hexagon socket set -
= screws (attached) A\ N !
RAERFFIES B U (KIEHE) {d 4 N & !
= M3 X 3 (24 B) v‘g% ) & |
[ 2-M3P=05 ‘? 1
] L 1 . !
— Recommended screw : | ' Electronic
: Joint r Cross recessed machine screw M2.6 parts
=) 'fo‘ Di‘fﬁ; Encoder mounting surface A plain and Spring washer is used. 41 Max ——an
= #6.31> I o e B TTANENZOM2.6 | ET &
(8.4) 20 = T NREEL A ==
, - H
(1.6) \ 10.2 / R ;
7, —n IN | 2
i mat N - &
® ALApr e o 727, 5 he I S
3 lcofo-——+ s - j !
Ay resoss i 15 ~ 20 (% 1
B % e S ,
© B Screws of attachment spri
K pring cross
3.3:2 Bﬁﬁgnmsr;:)igdgr? shaft recessed machine screw M2.6
Shaft details Tt 9 Fasten Torque 5~5.8kgf-cm
—_—— E—SEhifEdET A BANTEEBRZY
BF M - 14 b
" +FRAFRNRIM2.6
Unless otherwise specified tolerance is = 0.5mm HEESAZE £0.5mm #fIThIL75~5.8Kgtom

®DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI ERBERE HDHE THIEES 28 L,

© For special cases, please consult us.
O HAERIE SRS &0,

( % ) TS5667N120

Function name

SA

35 — bit -

L PS-5V

43 unggaus,

et 17/33
P ez A ot
IR REE
A:::;t]:jzr Single turnb17bit Output phase ?Eji;:/t
Multi turn  16bit o _EP 7JB_$E
Total count 33bit - Pure Binary
i



M SPECIFICATIONS
T4

Electrical Spec. EXRMLH Mechanical Spec. ##RrIHH
5 % Starting Torque 59x10"3N-m Max
5 Absolute Signal 17bit/turn and 16bit multiturns Total 33bit e ) k )12 7 (60gf-cm)
3 ? 77V a—-HMES 17bit (1E1%5) 16bit (% ElE5) A5133bit Moment of Inertia s 2
S B 18 m & = 1.0x10-%kg-cm? Typ
Output Phase . . Maximum Rotating Speed 6,000min-" [ Mechanical Spec.
" 7 s |  PureBinary Code #2iE3—F £ % B B | (sooopm | s )M
Supply Voltage DG + 5V £ 5% Radia) Play 0.05mm TIR Max
B B 5 E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ADBMOFELEX L g’;ﬁiﬁqaﬁon :
Consumption Current 60mA EERF E h 0.1° Max
H & 5 P (Typ) Battery Operation Operating Temp. Range 10~+85°C
100pA /Ny 7 U BpfERF B £ B E # &
£ Storage Temp. Range - .
s % Line Driver ADM 485 #8% 20mA r # B K ~207+90°C
2 gé A4 KFI AN 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 = By | 98m/s? (10G) (5—2,000Hz) &#h2rRE w
B XK W & B B ¥ Battery Operation Shock 1,960m/s2 (200G) 11msec, 3times =
138MHz /v 5 U EiERs & % | 1,960m/s? (200G) 11msec, &FA3E =
35ps ~ 63ps Mass Without Cable (@)
(Ngte) Incllilding time for a request.. " 2 0-06kg Max (F=7nassn) %
Serial Data Transfer Cycle Time depends on the ID Codes. ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
U 7 g % A S 2.5Mbit/sec Start-Stop transmission. | esiftiF/ty 51 (VB) #2E& [EZ Y F LBt ER6V |
E) - UVIIZXMEEEED, - IDICKY
R&8#% 3, 2.5Mbit/sec. SR .
Data Code Base Band NRZ (Bi-direction)
F — & 3 — K | X=Z/\>FNRZ(WHM)

=
I CONNECTION TABLE o
E [v7H .EE -
Lead Wire U —K# | Function ## 8t | Remark i E :
Red b Vce Main Power DC+5Vx 5% FER g
Black = GND —
Brown * VB Battery (Notice1) /X 5 1) EiE (E1)
Brown/Black &/ & GND —
Blue =5 SD ~ B
Bluo/Black &/ B 5D Serial Data JUTILTF—-2EE
Gray X CASE GND —

Notice 1 : Battery Power is necessary during Power Outage.
F1 Ny TFUERIE. FEE-FTCI I-428ET 2548 ICLETT,

M RECEIVING AND TRANSMITTING INTERFACE

s = ~ —_
*/ZEBBEA 2T 11—
I -5 *ir—Jl 2=
Encoder Side Cable Receiving Side
ADM485 1824 v v ADM485 1824
ADM485 or compatible ke 1kQ ADMA485 or compatible

L SDAT: 2 UT7INTF—%

220Q Serial Data

AN

1kQ %

1
% 220Q
% 1kQ

SRQ: V7 IX b
Request

T<H

DE

B E& 45 R 51

*Use transmission cable after verifying effects of impedance characteristics, etc.
MERT— TS, AV E—F 2 RIFHEOREE CHIBOL, AL TS0,

Zamugaua, 44



2AY—hT7 TV

SmartAbs

Mount Type, Full-absolute encoder to output data of 17bit/Single Turn, and 16bit/Multi Turn.
HAAR ., 17bit/1EER, 16bi/ZEEDT7 TV )2 — I a—4

APPLICATION FEATURES eFull Absolute Signal Output

INT TV 2— MgEHh
m ﬁ tﬁ E ®17bit/Turn,16bit Turns (At 6,000rpm Max)
®For Small Middle

17bit/11a]¥x . £ [B]4i516bit (6,000rpm Max)
Wattagig L/Iotors ®Bi-direction Serial Communication Type(NRZ)
AN~ R T — A WIS ) 705 — % ifE i & (NRZ)

OROQOtS ®Fail-Check Operation
=R H Cizii%ne

®Even during power outage,Multi-Turn data are backed up by external battery.
(Encoder does not come with back-up capacitor.)
BEBIRFTEIMIT Ny T )T EERT -2 2Ny 7T v TLET,
(LY a—=FZ@3Ny27y TAVFUHEERL TOEEAL)
®Bus communication system enables connection up to 8 shafts. (Special specification)

N 2SS HRAE Tl E THASTRE (RPERIEAR)

TS5669N220

SA 3 5Series

Ll
P . - . ,
o} Section D-D Dimension mm =} mm
' " : N.P D re——
o) ount Hole Detail ¥rED-D
- A
m —_—
(o'a]
< Recommended
v, N Dimension on encoder
B > o X0} T — T itam Lo
— .‘38 4 I -4 Hiﬁ?&;%ﬁzﬁé
c " ZER —Viz.
hi// f‘ he PCD 29 *02
- L7 2
Divided equally I

HK2-MFAR &5
PCD 29

IS

= Electronic parts i
o0 BFEbAn '
= -
H imension
—_ Axial End play +0.1mm ¢’ motor shaft
L 25X b 2+0.1mm 560 T 28TE
= -0.015 _
= A5 3
= ©
- B] —J o
Section C-C 0.035 . |
¥iEC-C 425 . » $5.5:02 9,
Screw with a hexagonal driving £k IS
hole(with dent end) of 8| 0.0
-~ M2.6 (Attached 2 pieces) 1.6, o]
0 2-M2.6 7 7
2 — 1 7‘:%7\‘1#?&2???%’7)#:5%) g A 42079015 (o3
M2.6 (27f O[¢0.01[B}= — -
©° Fasten Torque
$6750% ol ORGPy
0.353+0.020N-m
$12 (3.6+0.2kgf-cm)

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

®DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI ERBERE HDHE THIEES 28 L,

© For special cases, please consult us.
O HAERIE SRS &0,

(%°% ) TS5669N220
SA 35 -

Function name

#EEH

bit- L P S-5V

17/33
I}

45 unggaus,

o) /|

Smart Resolution Voltage
SFERE EET
A::;tj:izr Single wrn 17bit Output phase ?Eiiz\f
Multi turn  16bit E 7 M
Total count 33bit P: P;g;gmary



M SPECIFICATIONS
T4

Electrical Spec. EXRMLH Mechanical Spec. ##RrIHH
c Moment of Inertia
S 4 . 0.24x10-6 kg - cm?
5 @ Absolute Signal 17bit/turn and 16bit multiturns Total 33bit 18 13 AE B3 % g-cm” Typ
§ | 7IFVYaA-MES 17bit (1E%5) 16bit (% Eléx) &5+33bit Maximum Rotating Speed 6,000min~" [ Mechanical Spec. Max
& B B X B & % & | (6000rpm) |\  HEmEHE
Output Phase . . Operating Temp. Range o
1 a— . -10~+85°C
W 4 e Pure Binary Code i 2 3 K o £ B E & B® +
Supply Voltage +10 Storage Temp. Range .
. DC +5V % N -20~+90°C
= & = i3 TV -5 ® % B E ® *
(Typ) Normal Operation Protective Construction Not Enclosed
Consumption Current 110mA BEEF 7R # % b BARUiEE
H & % i (Typ) Battery Operation Vibration 98m/s2 (10G) (5—2,000Hz) for 2hours
110pA/3.6V /Ny 5 1) EjfEREF & By | 98m/s? (10G) (5—2,000Hz) &Eh2RFE
£ " Shock 1,960m/s? (200G) 11msec, 3times
o . . -
Line D & % | 1,960m/s? (200G) 11msec, &HR3E
S A ePe ADM 485 4834 20mA :
g EZ 74 FI AN Mass 0.03kg Max Vithout Cable
3 & Ll & SN (r—TnggRw)

Normal Operation
13MHz EHE R

Battery Operation
13MHz /3 v 7 U BhfERF

35ps ~ 63ps
(Note) Including time for a request..
Time depends on the ID Codes.

®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V
Max Response Frequency OHFIF/Ny 7 (VB) #ERS [REU FU LE ER6V]

B X b B A K B

Serial Data Transfer Cycle

ABSOLUTE

U7 g x B H 2.5Mbit/sec Start-Stop transmission.
E) VI IZXMNEEZEET, - IDICKY
R&R#% 3, 2.5Mbit/sec. SR
Data Code Base Band NRZ (Bi-direction)
¥ — & 3 — K | X=Z/\YFNRZ(WAM)

=
I CONNECTION TABLE o
E [v7H .EE Ll
Lead Wire U—K# | Function # 8t | Remark i E l:
Red b Vce Main Power DC+5Vx 5% FER g
Black = GND —
Brown * VB Battery (Notice1) /X 5 1) EiE (E1)
Brown/Black &/ & GND —
Blue =5 SD ~ B
Bluo/Black &/ B ) Serial Data SYTITF—4EE

Notice 1 : Battery Power is necessary during Power Outage.

E1INYTFUERIE., FEE-—NTI -4 28T 258ICHETT,

M RECEIVING AND TRANSMITTING INTERFACE

s = ~ —_
*/ZEBBEA 2T 11—
I -5 *ir—Jl 2=
Encoder Side Cable Receiving Side
ADM485 1824 v v ADM485 1824
ADM485 or compatible ke 1kQ ADMA485 or compatible

L SDAT: 2 UT7INTF—%

220Q Serial Data

A

%WQ

:

SRQ: V7 IX b
Request

T<H

DE

B E& 45 R 51

*Use transmission cable after verifying effects of impedance characteristics, etc.
MERT— TS, AV E—F 2 RIFHEOREE CHIBOL, AL TS0,

amagaua, 46



Smartinc s

Accuracy in 17bit is gained at 11.25° Max. {100min-'(rpm) or less} after power-on. *
100min (rpm) A F TR A11.25"EE$ 3 E17bitDFBEICE ) T,
APPLICATION FEATURES eAbsolute Signal Output
77V a— MEFHh
m ﬁ ] q% E ®17bit/Turn (At 6,000rpm Max)
oFor SijL'Mlddle Wattage Motors 17bit/1[8145 (6,000rpm Max)
IN~ERE— 4 ®Bi-direction Serial Communication Type(NRZ)
*Robots KT ) 7L T — 2515 A (NRZ)
IU A b ch ®Fail-Check Operation
®|njection Machines B O 2 it
LaliElDw 7 4 eSmall Size ( 4 35)
/N (¢ 35)

®| ow cost
TS5668N20 i
®Use this one as a substitute for a high resolution incremental encoder.
Series BREEA Y2 A VALY - A OREE LU THHAT X0,

Section D-D
T'D ¥rED-D

Dimension mm & mm

Recommended
Dimension on encoder

I a—-ZmFHRE*E

Ll
-
>
-
o
n
m
<

¢ 20+g.02
$35

2-M2.6

PCD 29 *52

Y77 777777 1
2

2-43%H
divided equally
PCD 29 125° 50075 . 4
2 ST |
oc Electronic parts -
5 — T —HEEE -
= [ ! 1 Dimension
I.IIJ é - - Axial End pl 01 motor shaft
xial End play =0.1mm ey
o 5 - #8025 Z k4 £201mm . T sHTE
= l;_l A s s
= _ 4 0
@ B4 | &
Section C-C 0.035 : @
¥rEC-C ) o $5.5:02 TR
Screw with a hexagonal driving i A=
hole(with dent end) o 8 |710.05]B]
— M2.6 (Attached 2 pieces) ©
0 — 2-M2.6 - 7
= AARMEEDZS (7RI%) $2079918 |05
M2.6 (2AfTE) B —0.035 | ]
Fasten Torque
o by
0.353+0.020N-m
(3.6+0.2kgf-cm)
Unless otherwise specified tolerance is = 0.5mm BENAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI ERBERE HDHE THIEES 28 L,

© For special cases, please consult us.
O HAERIE SRS &0,

( % ) TS5668N20
“wen ) SI 35— 17 bit- L P S-5YV
A

Resolution /\ Voltage

Smart
& BEEE
Inc PERE Output phase ?Ei;:/t
Encoder Single turn 17bit WA 4 =+
P  Pure Binary
i
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M SPECIFICATIONS
T4

Electrical Spec. EXRMLH Mechanical Spec. ##RrIHH
c Moment of Inertia
S & " 0.24x10-%kg - cm?
g @ Absolute Signal 17bit/turn 18 13 AE B3 % g-cm” Typ
% T 7IVYUaA-MES 17bit (1E%5) Maximum Rotating Speed 6.000min~" [ Mechanical Spec. Max
& B B X B & % & | (6000rpm) |\ A
Output Phase . . Operating Temp. Range o
f - N -10~+85°C
W 4 e Pure Binary Code i 2 3 K o £ B E & B® +
Supply Voltage Storage Temp. Range o
e DC +5V 59 N -20~+90°C
€8 ®B 8 E C+5V=5% B % B E ® *
Protective Construction Not Enclosed
Consumption Current (Typ) Normal Operation & # 1# & FEE
H =4 £ P 110mA Max Vibration 98m/s2 (10G) (5—2,000Hz) for 2houers
= By | 98m/s? (10G) (5—2,000Hz) &Eh2RFE
£ " Shock 1,960m/s? (200G) 11msec, 3times
(=} . . =
& 2 | 1,960m/s? (200G) 11msec, &AE3E
L 7| Unebrver ADM 485 1834 20mA :
g EZ 74 FI AN Mass 0.03kg Max Vithout Cable
3 & Ll & SN (r—TnggRw)
Max Response Frequency
B ok & B R m| 1M
35us ~ 63ps
(Note) Including time for a request..
Serial Data Transfer Cycle Time depends on the ID Codes.
U7 g x B H 2.5Mbit/sec Start-Stop transmission.
E) - UVIIZXMEEEED, - IDICKY
R&R8#% 3, 2.5Mbit/sec. AR
Data Code Base Band NRZ (Bi-direction)
F — & 3 — K | X=Z/\>FNRZ(WHM)
2 TS
Lead Wire YJ— K## | Function # 8t | Remark 1§ E
White =] Vce Main Power DC+5Vx 5% FER
Black = GND —
Light Blue Xe& sD . . -
— : > TIVTF —HEE
Purple % 55 Serial Data DUTINT—2EF
A = ~
K/ ZEREA2T1—R
I a—41 ®*o—J SEHA
Encoder Side Cable Receiving Side
ADM485 4324 v v ADM485 4324
ADM485 or compatible ke 1kQ ADMA485 or compatible

AN

%WQ

1kQ %

T

B E& 45 R 51

*Use transmission cable after verifying effects of impedance characteristics, etc.
MERT— TS, AV E—F 2 RIFHEOREE CHIBOL, AL TS0,

L SDAT: Y U7IF—%
Serial Data

SRQ: V7 IX b

Request

DE

Zamagaua, 48
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Smart Abs’

Full-absolute encoder to output data of 17bit/Single Turn, and 16bit/Multi Turn.
17bit/1ElEs. 16bit/ZRED TV T T/ a—bIa—-45

APPLICATION FEATURES *Full Absolute Signal Output
TNT T 2= Mas
m ﬁ . tﬁ E ®17bit/Turn,16bit Turns (At 6,000rpm Max)
*Small Middle Wattage Motors 17bit/ 15145, % [§16bit (6,000rpm Max)
IN~HPHEE -4 ®Bi-direction Serial Communication Type(NR2Z)
*Robots KA ) 7 L7 — 4515 42 (NRZ)
B b ®Fail-Check Operation
®|njection Machines OV B
IR ®Even during power outage, Multi-Turn data are backed up by external battery and
built-in capacitor
EX=EJIE T S Sy 1) B N VAN S - S - w7
TS5667N420 gfﬂvf EAMII Ny FVBRXONET Y 7V 3 T ENRT — 4 &3y 27 v 7L

s A 4 8 eDedicated serial signal receiver IC, AU5561N1 (Sold separately) is available.
: B2 ) 7 IUESZIEIC AUS56INT (H15%) B0 A TH D £,
Series -

Dimension mm ~}i% mm

Electronic parts

Encoder mounting surface

I a—4BfE

38Max

Hexagon socket §
set screw 20
ARARMIEDR L (K IFHE Recommended encoder body mounting screw < Recommended
M3 x 3 M3 Hexagon socket head cap screw %T?%E’%Sﬁrlﬁg‘;ﬁ
! H3RT L O— AAFET L T
M3AARF AN b Shaft details
BhEFHE

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

®DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI ERBERE HDHE THIEES 28 L,

© For special cases, please consult us.
O HAERIE SRS &0,

(% % ) TS5667N420
“wez ) SA 48 — 17/33 bit- L P S-5V
A

Smart it :
Absolute #48mm _ SERE . i = ’5@5
Encoder Single turn 17bit i 5 45V
Multi turn  16bit bbb
Total count 33bit - Pure Binary
o

49 umagaus,



M SPECIFICATIONS
T4

Electrical Spec. EXRMLH Mechanical Spec. ##RrIHH
5 % Starting Torque 9.8x10"3N-m Max
5 Absolute Signal 17bit/turn and 16bit multiturns Total 33bit e ) k )12 7 (100gf-cm)
3 ? 77V a—-HMES 17bit (1E1%5) 16bit (% ElE5) A5133bit Moment of Inertia s )
S B 18 i & = 6.5x10-%kg-cm? Typ
Output Phase . . Maximum Rotating Speed 6,000min -/ Mechanical Spec.
" 7 s |  PureBinary Code #2iE3—F £ % B B | (sooopm s )M
Supply Voltage DG + 5V £ 5% Radia) Play 0.05mm TIR Max
B B 5 E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ADBMOFELEX L g’;ﬁiﬁqaﬁon .
Consumption Current 60mA EEEE HEh 0.1° Max
H & 5 P (Typ) Battery Operation Operating Temp. Range 10~+85°C
100pA /Ny 7 U BpfERF B O B E # &
£ Storage Temp. Range - o
s % Line Driver ADM 485 4224 20mA r # B K ~207+90°C
2 gé A4 KFI AN 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 = By | 98m/s? (10G) (5-2,000Hz) &Eh265RE w
B XK W & B B ¥ Battery Operation Shock 1,960m/s2 (200G) 11msec, 3times =
138MHz /v 5 U EiERs & % | 1,960m/s? (200G) 11msec, &FA3E =
35ps ~ 63ps Mass Without Cable (@)
(Ngte) Incllilding time for a request.. " 2 0.08kg Max (F=7nassn) %
Serial Data Transfer Cycle Time depends on the ID Codes. ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
U 7 g % A S 2.5Mbit/sec Start-Stop transmission. | esiftiF/ty 51 (VB) #2E& [EZ Y F LBt ER6V |
E) - UVIIZXMEEEED, - IDICKY
R&8#% 3, 2.5Mbit/sec. SR .
Data Code Base Band NRZ (Bi-direction)
F — & 3 — K | X=Z/\>FNRZ(WHM)

=
I CONNECTION TABLE o
E [v7H .EE -
Lead Wire U —K# | Function ## 8t | Remark i E :
Red b Vce Main Power DC+5Vx5% FEEIR g
Black = GND —
Brown * VB Battery (Notice1) /X 5 1) EiE (E1)
Brown/Black &/ & GND —
Blue =5 SD ~ B
Bluo/Black &/ B ) Serial Data JUTILTF—-2EE
Gray X CASE GND —

Notice 1 : Battery Power is necessary during Power Outage.
F1 Ny TFUERIE. FEE-FTCI I-428ET 2548 ICLETT,

M RECEIVING AND TRANSMITTING INTERFACE

s = ~ —_
*/ZEBBEA 2T 11—
I a4 *r—Jw Z{EMA
Encoder Side Cable Receiving Side
ADM485 1824 v v ADM485 1824
ADM485 or compatible ADMA485 or compatible

I SDAT: 2 UT7INTF—%

220Q Serial Data

A
%kg

:

SRQ:J7IX b
Request

1 1
1 1
ke | | 1ke
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

T<H

DE

B ERAE R 51

*Use transmission cable after verifying effects of impedance characteristics, etc.
MERT— TS, AV E—F 2 RIFHEOREE CHIBOL, AL TS0,

Zamagaua, 50
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Smart Abs’

Full-absolute encoder to output data of 17bit/Single Turn, and 16bit/Multi Turn.
17bit/1ElEs. 16bit/ZRED TV T T/ a—bIa—-45

ﬁ%ﬁﬁ*

APPLICATION FEATURES *Full Absolute Signal Output
TNT T 2= Mas

m 1‘% q% E ®17bit/Turn,16bit Turns (At 3,000rpm Max)
eLarge Wattage Motors 17bit/ a1z, % [l§£16bit (3,000rpm Max)

KERE—H ®Bi-direction Serial Communication Type(NRZ)
*Robots AT ) 7 LT — 4515 F K (NRZ)

=RV ®Fail-Check Operation
®Press Machings (Capable of mounting vibration resistant, metal slit) OV B

7L Z (WRE) SEEE 2 ) » MERT) ®Even during power outage, Multi-Turn data are backed up by external battery and
®Injection Machines built-in capacitor

TR R T ERETEIMITI NNy TV B LONE T Y F v T LT — 2%/ 5y 7 7 v 7L

TS5667N253 £9.

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

S A 1 0 0 B> Y 7 LS BREIC AUSSGIN (I58) 2500 i 2 T ) 24

30 Dimension mm ~fi%& mm
51 2-¢6.3K N ’.Q-‘
: ° HEH0
I} @ | &) 9

#100
$36
—
\
S I
!
44
5

S

B &40
0.35
11
L=500Min. ~ T

Encoder mounting surface

B & s I a-4BfE
oo So
2B g
%& 50Min.
_ 7 2
& il K &
8| [15[15)15[1Le S
- i
7/ 111/4
4.5
2-M5
. Hexagon socket ) .
Shaft Details set screws (attached) Recommended Dimensions on Shaft
WTE  SAREIERRY T SEETE
2511 B
Unless otherwise specified tolerance is = 0.5mm HEESAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI ERBERE HDHE THIEES 28 L,

© For special cases, please consult us.
O HAERIE SRS &0,

(% % ) TS5667N253
k=) SA 100— 17/33 bit- L P S-5 V
A

Size Resolution /\ Voltage

Smart it :
Absolute #100mm _ ERE . i %E%E
Encoder Single turn 17bit i 5 45V
Multi turn  16bit bbb
Total count 33bit - Pure Binary
o

51 Zumygeus,




M SPECIFICATIONS
T4

Electrical Spec. EXRMLH Mechanical Spec. ##RrIHH
5 & Starting Torque 80x10"3N-m Max
g @ Absolute Signal 17bit/turn and 16bit multiturns Total 33bit e ) k )12 7 (820gf-cm)
e 77— MES 17bit (1[E%5) 16bit (% E1%5) & 533bit Moment of Inertia
- =5 _6 2
S HE 18 m & = 150x10-6kg-m? Typ
Output Phase . e Maximum Rotating Speed 3,000min"(MechanicaI Spec. M
:u 7 s |  PureBinary Code #2iE3—F B x B & = & | Gooopm| mEmtE |V
Radial Pl
Supply Voltage DG+ 5V 5% STT s 0.05mm TIR Max
B B 5 E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ADBMOFELEX L g’;ﬁiﬁqaﬁon .
Consumption Current 70mA EERF LR 0.1° Max
H & 5 P (Typ) Battery Operation Operating Temp. Range 10~+85°C
100pA /Ny 7 U BpfERF B O B E # @
€ Storage Temp. Range o
E w \ - -20~+90°C
£ % | Line Driver ADM485 or compatible / 20mA "k # B K
2| 74> KK 4N ADM 485 1§24 20mA Protective Construction _
S . " IP = 40
s * 7R # i# 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
& K B & X E (3,000rpm) Shock 1,960m/s2 (200G) 11msec, 3times/direction =
& % | 1,960m/s? (200G) 11msec, &% H3HE =
35ps ~ 63ps Mass 1.2kg Max Withou? Cable (@)
(Note) Including time for a request. " 2 (F—7raxsn) %
Serial Data Transfer Cycle Time depends on the ID Codes. ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <<
U T L E XA H 2.5Mbit/sec Start-Stop communication. oIy 5 (VB) #2BE [HZ U F LBt ER6V |
E) - UVIIZXMEEEED. - IDICKY
R&EkL 3, 2.5Mbit/sec.ALHRIEAX
Data Code Base Band NRZ (Bi-direction)
¥ — & 3 — K | X—=2Z/\2FNRZ(AHM)

B CONNECTION TABLE

E L .;E

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

Red b Vce Main Power DC+5Vx5% FEEIR
Black = GND —

Brown * VB Battery (Noticel) /X 5 IJEiE (E1)
Brown/Black &/ & GND —

Blue =5 SD ~ B
Bluo/Black &/ B ) Serial Data JUTILTF—-2EE
Gray X CASE GND —

Notice 1 : Battery Power is necessary

during Power Outage.

FE1 Ny TFUBRIE, BFEE-FCI I—458FT25EICHETT,

M RECEIVING AND TRANSMITTING INTERFACE

Receiving Side

-

-

ADM485 14
ADM485 or compatible

K/ RERKA2T 11—
I -5l xar—J 2=
Encoder Side Cable
ADM485 184 v v
ADM485 or compatible ke 1KQ

AN

1kQ

%WQ

H

T<H

B ERAE R 51

*Use transmission cable after verifying effects of impedance characteristics, etc.
MERT— TS, AV E—F 2 RIFHEOREE CHIBOL, AL TS0,

=
oc
>
iy
=
)
=

SDAT: U7 IVTF—2&
Serial Data

SRQ:J7IX b
Request

DE

Zamagaua, 52



Smart Abs’

Full-absolute encoder to output of 17bit/Single Turn and 16bit/Multi Turn.
17bit/1ElEs. 16bit/ZRED TV T T/ a—bIa—-45

APPLICATION FEATURES eFull Absolute Signal Output
TNT TV 2 — MEEHT
m ﬁ tﬁ E ®17bit/Turn,16bit Turns (At 1,500rpm Max)
eLarge Wattage Motors 17bit/ 1, % [1#£16bit (1,500rpm Max)
RHERE—4 ®Bi-direction Serial Communication Type(NRZ)
*Robots KA ) 7 L7 — 4515 42 (NRZ)
Hak ey b ®Fail-Check Operation
®Press Machings (Capable of mounting vibration resistant, metal slit) OV B .
7v 2 (HRB) BB Y > 5T ®Even during power outage, Multi-Turn data are backed up by external battery
*injection Machines BRI ST/ Sy 7 ) T BT~ 4 /5y 2 7 5 T LT,
IR RO e®Dedicated serial signal receiver IC, AU5561N1 (Sold separately) is available.
TS5667N650 B ) 7 G 5RISIC AUSS6IN1 (l58) # MU0 i 2 Tk D £9.
NSA135
[
3 Dimension mm ~fi%& mm
8 59
om 13| . 30
< 1 1. 2-$6.3F N 42_0»
‘ ’\ 7R
[ Hexagon socket screw = ]
4 El RERFERIVE ‘ | o
] M4 X 20 o9
3|3 il
E “%; R g \} 77!777
1 8 ‘ @© | ®
=2 4 JE= 218
[ ‘ 5] e
E. T loss e —
- L=500Min.
: in
=
= I a—4B@E
. 52Min.
S fﬂ |
2] g
59 —~— +
R ded
Shaft Details Dﬁﬁgnmsrigir; gn shaft
BhEF IR HERE—S8
Unless otherwise specified tolerance is = 0.5mm HEESAZE £0.5mm

®DESIGNATE THE NAME OF FUNCTION AND MODEL NO. WHEN ORDERING
HEX ORI ERBERE HDHE THIEES 28 L,

© For special cases, please consult us.

O IR IF TR £,

( %'%X ) TS5667N650

k=) SA 135— 17/33 bit- L P S-5 V
A

Resolution /\ Voltage

Smart e >
Absolute Re BREE
. . Output phase .
Single turn 17bit 5. +5V
Encod
neoder Multi turn  16bit . _EP ﬁB_*ﬂ
Total count 33bit - Fure Sinary
i
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M SPECIFICATIONS
T4

Electrical Spec. EXRMLH Mechanical Spec. ##RrIHH
5 & Starting Torque 98x10-3N-m Max
5 Absolute Signal 17bit/turn and 16bit multiturns Total 33bit 5] B r )12 7 (1,000gf-cm)
2 F 77VUa—MES | 17pit(1E%) 16bit ($EE) HFH33bit Moment of Inertia -3 ;
S HE 18 m g = 1.21x10-%3kg-m? Typ
Output Phase ) . Maximum Rotating Speed 1,500min - Max
W P 4 e Pure Binary Code #2#3—F g2 x @ §g pii & (1,500rpm)
Supply Voltage DC +5V+5% ';%g«i%l}i'? o 0.05mm TIR Max
B iR % E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ADBMOFELEX L gﬁfﬁfﬁq Ton i
Consumption Current 70mA EERF sEn 0.1° Max
H -4 g P (Typ) Battery Operation Operating Temp. Range 10+ 85°C
100pA /Ny 7 1) BifERF B £ B E & @A
£ Storage Temp. Range - o
= % Line Driver ADM485 or compatible / 20mA "k # B K —20~+90°C
3 gé 4> KNF 4N ADM 485 1§ 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
& K B & X E (1,500rpm) Shock 1,960m/s2 (200G) 11msec, 3times/direction =
& % | 204m/s? (30G) 11msec, &FF3E =
35ps ~ 63us Mass Without Cable (@)
(Ngte) Inclul::ling time for a request. " E oko e (F=onass) %
Serial Data Transfer Cycle Time depends on the ID Codes. ®External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
U 7 &g x A M 2.5Mbit/sec Start-Stop communication. oIy 5 (VB) #2BE [HZ U F LBt ER6V |
E) - UVIIZXMEEEED. - IDICKY
R&R8#% 3, 2.5Mbit/sec. AR
Data Code Base Band NRZ (Bi-direction)
F — & 3 — K | X=Z/\>FNRZ(WHM)

=
I CONNECTION TABLE o
E [v7H .EE Ll
Lead Wire U —K# | Function ## 8t | Remark i E l:
Red b Vce Main Power DC+5Vx5% FEEIR g
Black = GND —
Brown * VB Battery (Noticel) /X 5 IJEiE (E1)
Brown/Black &/ & GND —
Blue =5 SD ~ B
Bluo/Black &/ B ) Serial Data JUTILTF—-2EE
Gray X CASE GND —

Notice 1 : Battery Power is necessary during Power Outage.
F1 Ny TFUERIE. FEE-FTCI I-428ET 2548 ICLETT,

M RECEIVING AND TRANSMITTING INTERFACE

. = ~ —_
*x/ZERBEA2T—R
I a—4%1l ar—JI 2=
Encoder Side Cable Receiving Side
ADM485 4324 Vo LSV ADM485 4324
ADM485 or compatible 1 1 ADM485 or compatible
1kQ \ \ 1kQ
1 /\ 1 :
JE— ] ] —— SDAT: U7 IF—%
220Q : : 2200 Serial Data
I I
1kQ 1 I 1kQ
I | 1 SRQ: U7 I X b
[ — : : — i Request
DE DE

B ERAE R 51

*Use transmission cable after verifying effects of impedance characteristics, etc.
MERT— TS, AV E—F 2 RIFHEOREE CHIBOL, AL TS0,

Zamagaua, 54



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—-Zh6EEEINhE YY) 7ILES (40bit~110bit, 2.5Mbit)
DI$F LIV E | 16bitds X UB2bitCPU/S Z & % WM ZDSP/Y 2\
DAV E—T x— AR % & 5 7=TS5647, TS5648, TS5667 , TS5668,
TS5669H D > V) 7 ILE5ZEICTY,

AUSS6INTIZEI D AAF S 1% 8 > Tl D, CPUL DRIHIA W HE
T, 72, CPURMHEFICZI Yy -2 F -2 &atAati§-0
IZID3 (1 MiEF — 4 +LRisF—44+75—4) E—FD~v=2
TILG AN UBREE i 2 T E T,

*For details, please refer to operation manuals, 801100401E50

SHHAI3AUS561N1EIREHBAE

(801100401E50) &R FF& WLy,

SPECIFICATIONS
fTi%
Supply Voltage

Source Current

H & B &

Permissible Voltage
HEANEE

Max : Vpbp

Output Current/Terminal

HABR /& F

Permissible Dissipation

Ho® B %

+200mW Max

Operating Temperature

B % B E

Storage Temperature

Rk # B E

-65~+150°C

OUTLINE
AN

23.2=04

|
| 20.0+01

81 = 50

=)

Q.

[V}

x
14,001
17.2:04

100 ‘ = 31

UUUUUUUUYUUUUUUUUUU 0 S

0.65 0.30=0"

0.15:008

L 2.7

Dimension mm ~Fi& mm

WT& .

1.6

55 amagaus,




SYSTEM CONNECTION

VAT A Er -}L
B 114 +5V
16bit (32bit) CPU (£ — K Z{Efl) 26 | T3V po &L Sy
59 +5V D7 |60
’5—1 +5V D2 59
577 +5V D3 |58
26 +5V D4 |56
POWER ON RESET 8 |+ 5V D5 | 55
51 ] +5V Do |54
55| JEST! D7 53 DO ~ D15
TEST2 52 USER DATA BUS
86 D8
TEST3 49 (16bitE — KB
87 | 1EaTa D9 (2 16bit %
20 MHz 4 D10
5 | &1 D11 AL
1 5 X2 D12 |46
| Sovuil § 2 SYSRES Di2 45
I I 5 | ABSMD Dia |44
77| SDAT Di5 43
10kQ o 591 INRQ Die 42
RD R/W 41
+5V 78 | RQMODE D17 25
TS5647,TS5648 50m Max 79 | rQCo D18 =g DO ~ D31
COLOR [FUNCTION| AWG24 80 Ract D1 a7 USER DATA BUS
R & | i A ‘ ‘ WA 5| BQSTB Do |36 (32bitE — FB¥)
WHT STRB 35
B Vee [ (U858 o) €9 67 \¢cs D22 Fag—
BLK - DECODER AN D23 |37
2 GND —o mil 72 | GpUM D24 1735~
66 D25 55—
E | ano o ve AR [ﬁ? 651 0 D26 55—
== = 3.6V : 64 D27
BEIGE VB o T BUS LAO 757 A2 Dog |28
N—Ta 2 74| DMODE Dog |27
LIGHT BLU 3 - DS40 24 DO ~ M39
XE SD —o 9§ 1 8 SRQ D32 53
VLT — z [ 11| BRCONT D31 55— - |USER DATABUS
25 SD o + ﬂ_ 130 SDTS mgg 57 (¥=27)VE ~ FE40bit)
TS5667N120,N420 & 6 | GND M34 [22
SN75176 GND M 9
COLOR [FUNCTION 7_{ GND 35 8
e & | & 25 | 3ND M36 ==
RED 31 | GND M37 ¢
Vee 50 M38
7r GND M 5
BLK 63 | GND 39 M8 vy
GND o - 68 IND INT A7
N @73&DMODE% “L” 12§ 3 &, 75 gND TIMOT % EALTY RIS~
il GND CPUE— K32bite & W) %7, 88 RQBUSY [—5— XfE9
= GND RXBUSY [13— {5+
BB.-N VB 93 GND uUS =15
S ——100/GND  AUS561N1
BLY SD
—
BiN/BéK )
%ﬁi | - Input O : Output P : Power Supply
FUNCTION FUNCTION FUNCTION
PIN | 11O | NAVE *;%NCT'Q’Q' PIN | 110 | NAMVE ;%NCT'QB PIN | 110 | NAVE F%NCT'Q.’;'
faE Re HhE Ae e ~
1 P Vop +5V=10% 35 | O D22 69 I RIW
2 | | SYSRES | System Reset Y AXTLUtyh| 36 o] D21 +—— Data Bus (32bit) 70 I STRB
3 P Vss GND 37 | O D20 T — %IV (32bit) 71 I s Control Signal
4 | X1 System Clock 7R 7 38 (e} D19 ! 72 | CPUM #HEHES
5 o) X2 System Clock 470w %7 39 | P Vop i +5V£10% 73 | | DMODE
6 P Vss GND 40 | o D18 74 I DS40
7 P Vss GND 41| 0O D17 75| P Vss GND
8 o SRQ Request Signal JJIZANMES | 42 o D16 76 P Voo +5V = 10%
9 | SDAT Serial Signal LY TILEE 43| 0 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 HEES
12 | O |RQBUSY s 46 | O D12 80 I RQCH
13 | O | RXBUSY 47 | O D11 81 I | RQSTB
14 | P Voo +5V £ 10% 48 | O D10 82 | P Voo +5V +10%
15 | 0 M39  |—— 49 | O D9 83 I | ABSMD Control Signal  #I|{I{EE
16 | O M38 50 | P Vss Lo GND 84 I TEST1 J Test Signal
17 | o M37 AT LE— K 51 ] Vob L1 +5V£10% 85 I TEST2 2 hE
1B 0| M 5 — % tH 5 (40bit) 219 D8 ®c B
19 | o M35 7 ! 53 | O D7 87 | - -
20 | O M34 54 | O D6 |— Data Bus (16bit) 88 | P Vss GND
21 o M33 55 | O D5 F—%JNZ (16bit) | 89 | O | TIMOT | Time OutError 24 LT hIF—
2 | o M32 56 | O D4 . 0 | - -
23 | O D31 57 | P Vop L 45V £10% 91 - - -
24 | o D32 58 | 10 D3 92 | - -
25 | P Vss GND 59 | 10 D2 93 | P Vss GND
26 | P Voo 1 +5V £ 10% 60 | /O D1 9 | - -
27 o D29 I 61 110 DO 95 - - —_—
28 o D28 Data Bus (32bit) 62 o INT EAEE 96 - - _
29 | O D27 1 F— &N (32bit) 63 | P Vss GND 97 | - - -
30 o D26 | 64 1 A2 Address Bus 98 - - _
31 P Vss ! GND 65 | Al 7 RLZXINZ 9 | - -
32 | 0 D25 | 66 I A0 ) 100 | P Vss GND
33 o D24 67 | cs Chip Select Fv 7L 7 bk
34 | 0 D23 68 | P Vss GND
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I 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'R| po D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15
A2|A1|AD -
Transmission *{E1D 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—ILF—% bit
20 19 18 17 16 15 14 13
Single Turn Data &> JIVa—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 Z&—7ZX74—JLF CRC
110]0 0O 0 0 0 0 0 O O 0 0 0 0 0 0 0 O
1101 0O 0 0 0 0 0 O O 0O 0 0 0 0 0 0 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, 44— 5 —4
0|0|1| ControlData > kO—ILF—% bit
20 19 18 17 16 15 14 13
Single Turn Data 3 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—4D(10) | LSBMultitum Data <) F4—>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— n5—4 Status Field 25—%#274—JL K
11110 CRC Communication Error Data

B SCHEMATIC IN I/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 B @ —TT7
i | cF | sF [pFo|pF1| | DFn|cRe]
CF :Control Field > hA—ILT 4 —=JL K
SF : Status Field AT —2X 74—V K
DFO ~ n:DataField ~7—%274—JLK
DF itn=7

I FIELD FORMAT
BI4—=IVRKT+—7v b

(1) Control Field
(H)a>ra—=b74—=ILK

_| 0 | 0 | 1 | 0 |ccO|cc1|ch|ccS|cc4| 1 I

Delimiter
T3y

Start bit Sync Code
24— hrEy b =t
(2) Status Field

(2)AF—=8Z T4 =LK

"] o [opo[ppt[op2]pps]eao [ eat [ cao [cat |

ID Code
IDI-F

Start bit Infomation Code Encoder Alarm Communication Delimiter
2%—hEy b A2T3A-Y3>a-F I 3-4  Alam TUvg
771 BETT—L4

(3) Data Field
(3)F—%74—JLK (DFO~DFn(ZHi5)

_|0|d0|d1|d2|d3|d4|d5|d6|d7|1I

Start bit Data (LSB First) Delimiter
Z2—hNEy b F=4(LSB77—Z N PURPES
(4) CRC Field

(4)CRCZ71—JVK
_| 0 |rc0|rc1|r02|rc3|rc4|r05|r06|rc7| 1 I

Data (CRC Code, LSB First)
7-4%(CRCI-FK.LSB77—Xh)

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
(Z>a=4ADJIIZN) _,——|
DRCONT 6.4 +=0.2us Transmission Side Waiting
SD T EERAIWAIT
Data From Encoder §
(I>3-4n507-4%) |_|
16us ~ 44us Max 10us Max
Internal Data Serial Data Reception CRC Operation 1us Max
Latching S)TINT — 825 CRC#EH¥
WHE;;; OLD DATA >< NEW DATA
38.4us ~ 66.4us Max
Released after the 1st READ
NF (1E B OREAD TZRR)
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I TIME SEQUENCE IN CPU MODE (16bit)
B4 LS —4 > X CPUE— K (16bit) )

D RQ WRITE (when transmitting request) (@RX READ (when data reception is finished)
RQEAA (U7 I X MxHE) RXFEA#4 (F—2=REHT)
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 |
DO ~ D15 RQ DATA . - -
— SET— B abcd, efgh, ijkl,
Internal Request Register RET-5N ”B:>< | on.
AEBY VIR b RQ DATA RSP
LR X _ DO ~ D15 abed efgh
‘M‘ 50ns Min__| | | | 10ns ~ 50ns
T I
Access Time 77t2X%4 Lx 50ns Min
DRCONT
IJA_.BLE OF‘:I;ERIEVIJNALS/FUNCTIONS *¢For details, please refer to operation manuals, 801100401E50 for TS5640
i EEE—E SE#012AUS561NT IR SEBAE . TS5640/ (801100401E50) &BHEC £& L,
TERMINAL N FUNCTION TERMINAL " FUNCTION
CODE%?% 1/0/T' i o s 5 PIN No. CODEﬁ;a 1/0/T " 8 5 B PIN No.
SRQ o Outputs Reg_uest data.Open when not “S,Ed' 8 Reception 21, 20, 17, 16bit encoder's signal are in H
UYIXMF—4HA, REAEEF -T2, 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 DS, LORFII14bit, 13bit,
Lran;missi(;n m(;de when ID code is transmitted. 1 | Clock input 20MHz +/-0.05% 4
when not used. ) O 20MHz = 0.059
SDTS | IPWOIT| o pi>— s E Yo TR hF—aORAREHDT | 1O ; k"]fu:f’ stk
BT, EEERERETICA-FIEHENDEE X2 o) ock output. Inverse phase of A1. 5
—FEBShHEEE—FIC%3, IDI— FERELE 78y 7#AxX1 EEHAR
hBERET—RNICELSHE D, REAFIIHERE, SDAT | Inputs serial data. R
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 | mpms 1> K5 AOFEICHES . FHEL, fEh| INRQ 'l rza7uE— KB, U2 TR NEBOASRE i
BHEHNT 5, REAKEA—T >, - 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 ﬁljl_arelaccessed.
ctions as 16 bit I/0 bus.Request data are written here. | nection — n Manual Mode, Outputs 1 psec L pulse. _
DO~DI5 | VO | oS (et A A/ R s = 2T Ib e KESHIT S %, | table INT 0 | BABHAER. COESHLLBEF—SFERT. 62
UIIZMF -8B THEALD, BEREE HAT -4, RDET 7295 LMAREND, DSPE
—RKTIE, IS+CSICK R, Y= a7IE—-RNTUE.
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. . :
DI6~D31 | O | 3= 4/5 A Lfifll, 32btE— KO, ho1 25— | 120000 Ber e Ao AT, o Mode:
bt 5B, v a7 E_ | | Eble CPUM lpu | DSPE— K #CPUH & BRIRAT, 72
%;11&6%“;% FTRREREE5, ¥= EEESR L:CPUE—F. H:DSPE—K
Maz~m3s| O Upward block of data bus For output only in Manual Mode. ?ﬁ;""””“"” Etiggalll(t)ooc‘;)er::tci)(l)ﬁilfCA.é_léo_;g:r?sgisslg;rsgséi:’;\{i:nto
F—BNZ LA, v =1 T7IVE—-RER, BEHXsE . block works regardless of this CS Used to input
L f ; CS Ipu address code. 67
| ts dat: d trol ; L in 32 bit mode. Hin 16 =
P e mode confrel: =i =2 bt mode. Fn ASICORIBIES, LTASICHEfE, HTASICIVOmIES
DMODE IPD | = _gx_poy FE—JLAF, 32bitE— KIEL, 73 FIET 5, ERETO vV U IZCSOEEICRIfFRE < B
16bitE — K IZHE AR, 5. TRLAI— FAABICHER,
TEST1 Iou 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— KDBEEDH. CDIHmFELICT S &
Outputs busy signal of Request. Monitor signal to YUJIZAMYZaTILE-—NEED,
m o know ASIC is tran_smitting Reques_t. _ 12
Y9 T X MBUSYfES ., ASICHEIERTHD 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—RUYIX OB, LOKEEZMZSE 81
RXBUSY | o | KnowASICis receiving data. — 13 ROCLKOIFY THRAEH, BHEDY IR -
Z{EBUSYES. ASICHRIERTHB_LERTES KAEEENS,
2RES.
- - RQCO | Determining Request codes in Manual Mode. 79
DS40 Ipu Selecting output data in Manual Mode. 74 RQC1 YZaT7IVE—-REOUIJIXPI-RFRERET S, 80
YZaT7INE-FEOHDT — 2% FR,
- - - Used to synchronize with DSP in conjunction with CS
Time-out error. Outputs H when serial data is not B | in DSP Mode. L in CPU Mode. -
TIMOT o received for a Request code. _ 89 pu DSPE— KB, CSIES &AM L TDSPORIKAAE L
BLLTIRIT—, UVIZAMEBICHL, U7 &R, CPUE— RESIELIZT 3.
WF—apBE->TZEVEHEES,
| - i Inputs READ/WRITE signals in DSP Mode.Inputs
SYSRES | Ipu :”p;‘(“_s Zyate_b"l 'isfcjsj'gna' 2 READ signals in CPU Mode.Usually fixed at H for
AT 4 ° R jpu | READ mode. 69
e . DSPE— KO, READ/WRITE(SS & U TEifE, EH
Shows address is efficient in DSP Mode. Used for in- > T - A SPe 2.
termal data latch. Used as WRITE signal in CPU Mode. li%fﬂj LE—RNOHIZLTH<, CPUE— FTIZREAD
STRE | Ipu | DSPE—KOB., 7 KLAEMTHBEERT, T 70 B85 & LTHfF.
2NAET v FICHEA, CPUE— FTWRITEEE &L T }
A, A0 Inputs address.Used for internal control by connect- 66
A1 | ing LSB-side address from CPU. 65
. . e . . 7 KL ZAHHF. CPUD S DLSBRIT KL X % #if
I : Input O : Output T : Tristate Ipu : Input & pull-up IPD : Input & Pull-down A2 LTRSS hO— Lo, ° 64
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Position converter (Digital converter)
Rooaralinn—4a (F 12 2IVEHER)

Multi-turn type Position converter (High accuracy)

FEEIM1T K3 N -5 (BRE)

B MODEL
fizsk
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.
W R7 TV a— by a—gE L TRV T LT — 45815 X (NRZ)
TREIEINBVYTMGE T — 2% 3TV L DA F IR ES BB 2 2 =9 T 7,
BN TR MG T 22 L TR O L sk & WTREICL TOET,
I SPECIFICATIONS
AR s
ltem I H Specifications
Power supply +109
) i DC24V *10% 0.2A Max

Sensor Model

i =Y

Smart Abs or equivalent
AY—NT7 TV TS5667N420 F7-3BA5H

Number of axis 1 axis
Detector | #& 5 B ol 184
2R Absolute detectable stroke turns

77V a—rEHERE 4,096[E%5

Accuracy

H % EM#eE)

(static condition) [combined sensor]
+0.022° (FfuERF) (A€ HICLD]

Tracking speed
B TiE

6,000min_" (rpm)

® 4
Resolution
H 2 )i BE

Sensor 1turn
131,072/ > %1 [\E#5 (17bit)

Detectable stroke

HmEZXMO-7

(Data increased CCW rotation)
PB29bit (CCWEIERICTT— &)

Resolution / turn
Position output | 1 B & 9 #& BE

17bit

ff & H H | Multi-turns countout

12 bit Max. in this unit whereas ) 19bit ( I a—4HAld16bit Max TTH )

S EGEHBE the encoder output is 16 bit Max. K=y Tld12bit Max ICEUET,

Data renewal cycle TYP

7 — 5B % A 60us
Signal output Transistor open-collector output
g 5 H | BIN.A—7">#LY4HF7 DC24V 5~50mA
Operating temperature & humidity Max (Non condensing)

Pt P B 0~+455C 90%RHELT (EFELEIL)
Mass - 0.5kg
=

Used battery
5 A Ny F Y

Lithium battery (TOSHIBA) or equivalent
ER17500V/3.6VU)F 7 LT (RZ) I3 L&
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I OUTLINE
S

98

13.2

Dimension mm ~fi& mm

™
VEGGERRNG,

170
180
190

= EE"G_I;JM

¥

Name plate $&R

B EXTERNAL CONNECTION
S ER R

Applicable connector (attached)

=]
K AR

BEIXTE (FE

TA4688N200E1

17JE-23090-02 (D8B)

or equivalent

(DDK) ¥ 4824 &

EAFYM3X0.5
gssoro oy  pplicable wire size  Max
jtigﬁége:r—’x BEASIRT I XAWG22L T

ivalent
TS5667NA20 3 1 Lok 2

S R

&
BH/B

ES
x/B

b

Recommended Cable

HRr—J

Twisted totally shield 3P (6wires)
VA RMNRT ——EL—ILR 3P (61%)
Size : AWG20

#4 X AWG20 (0.5mm?)

Cable Length : 20m or less(Including Detector Cable)
=7 R20mLT (EHEFBr—JIVEED)

Be sure to use cable with AWG18 or more when
cable length is 20-30m.

=7 IEH20-30mELBHEETIRY (X

AWG18 (0.75mm?) LI EDr—TIVEfERT 22,

Control source

TB1
HIEER A

(0c24Y) T_, X

M3 screw terminal Block
MB¥EF &

G

Contacting frame

R

Applicable connector (attached)
BEAxT2 (R
FCN-361J040-AU
or equivalent
(B1@) £-31ELS
2

- i s
21
22
. 2
17bit/rev 2
g: 12bit/rev
27
28
29
Output 21
HA
27 Mulii-ums data
20 1ot
20 | 2E&ET-%2
cd e 20 Y T2hit
 E———
laﬂautgw-tums 4,096/rev, 16 turns detect
ot 4,096/r?v\161§(]jj§n*%ﬁ
e connect according to spec.
ch: o I 01 e X
' CN1
Z-ACK
FACK B20[A20]
RDY [B19[ATS|

ZERO
. 2
] T IDC24VI 2

COM
Power supply for I/F
128—TAXER
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NOTICE IN TRANSMITTING

B EDFEE

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-4DHEN
@ &) l
Power Electric @
Supply device °
g R S BETRE Encoder
= o I a—-4

Fig.1 Favorable Sample
X—1 RBu\fl

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 in the same cable.

61 e,

BEZ 1 > DERHE
BROPSA v ErI YV FI4 vV EBTFRTIZLTC, [6—
DY =L FTr—TLTEETEEIIILTLZIN, 77
VRIAVEKRSTREDIZDITA VERD T — T TR
RL7Z=DTREBFICESLITIEVE—F 24 XITHEHL 55
DOTHEBELETNUIED FEA,
1205 ﬁ#el/: geryva—xktIZ@fET 3
BFEEICERAET 2046, B> 5 Zh 2o
%ﬁ74/&mw1%ﬁ%ﬁ%?éwgﬂéhifo%ﬁ
POEBTEBEARHL LY I — X ICBEAMGET 2 &
FETREENOOVNZADA, Y E—=F YV 22k -T, = a—
L DOVEBIHFROOVENZENENEC 720, FREIEDH
HEhEd,
(X—1. M—2%H)

Encoder Output

I a-40HA
Electric
P &) device &) &)
Power
Supply © © © Encoder
F IS L=
£ R EF | £E Toa—4
0V Bus

Fig2. No Recommendable Sample
—2 iL.\(l ‘15']

2T VR4 IETEDETRCTEIL

75V R4 23Ty a—-20ERERLTE N IESD
BWIoNFHENS, IV F 74 VOB ARe T5 &
MhfESOLY N

Vuiz Vi= (Io+Ii) - Re (V)
Likb,
ZOVLRL Y =D AL v ¥ 2 k=)L FLRAVLE R Z T
1375 56 780,
F 7z, VLAVUIER UEESHEE / 4 D12 LT 55D
T, RelZTEZZ /ML LaFhuIa sk,
EFEHEROME., BFA Vv ERTIZLEY IV FIFA Y
RN, =7 —TLHNIZEH1ODF IV FI4 V%
BIBTLEMELE D 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 & ORIZ50VEL LD 7 4 X
BFHS>TVBES BHAR, TVa—24OBFREPEAZD
JAZX B> CGREIET D22 HDFEd., 2Ok
% |XCase Ground & Circuit Ground % J8i& 4% & kv, 7272
L. Bk &< . Case Ground & Circuit Ground % %54%
T3 LR OEZENBN B LA, T DIE 2O TR
T ZWEEIE, Case Ground & Circuit Ground®IZ 7 4 X
T AL A HORBEERMEO LBy Fa vy F v 2 fiAs
HE kN,

4. BESA N/ A XD RDIBE
IVIA—-FDBEBJ[TA4 VIZiE, /A4 XBFELHNK DI
BV =L N ENRERIE T, EHEAME L ATk
DEXA,

72, VL RIZKHIC T — 2 L CREGBMICIR 50
a6 B,

IV A= ZOFET, BB 2A Y — L F2 5% L An
OB 5 Z & e BETT,

5. L>a—4OHAMESRICZ/INA VKR
PN 3GE

Ty a—-ZOWIEFBIZK—3D &5 & 254 2 KR

THHE. VA A PRT Y=L FETERT IS 254 &

WX 0 5, Soike

/ ZINA T

VLA

Fig.3 spike waves
R—3 /N1 7REF

6. L>aA—45ND4r—AERDEEL
TV A XD — AR AN RO R H 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

Vi
%F{.

transmission.
V2

Shield Cable
=LKy —TI

:
\
i

e |

Encoder

I>a—4% R.

Output
H oA

Figd R—4

IN CASE OF LINE DRIVER

261531 261.532
S
HH
Encoder ‘ /‘>Z<-1ii‘§'_EE§§1 kmBL T ‘
I

%Transmission distance 1km Max
Twisted Pair Shield Cable.

YA X IRT Y=L R —TI
Figs5 [RX—5
In case of a long range transmission, use transmission
cable after verifying that I/0 value of current on encoder
side is within the specified value because the transmis-
sion cable has specific impedance characteristics.

IN CASE OF COMPLIMENTARY

Twisted Pair Shield Cable.
YA RRT =L RE—T I

(1 A:2sC3733 Power Supply

B:2SA1460 N EBER N
)}

A 1

‘A T000(ek .
Output signal line

| — i ,—
GND .
M Encoder ‘ ‘ I[{'é’;%g

— I >

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

I - FHEESDENS

REVERSE INPUT

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

4.7kQ

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

&
GATE INPUT
Angle data for an encoder shall be held 2 h
by inputting "L" to this terminal.
(Data shall be latched until "H" is 4.7kQ

inputted) ot
After inputting data to gate,about 10ps

is required to latch data.So data can be
renewed after passing this elapsed time.

REVERSEA 71

IO s~ 5 “HY, L7 AN
T3 LIk, TYa— 2O
ECCWHCWAYIN A 5 Z L Hn[EE L
A0 T, WA E YDA B 0EH
BOKRE, 337 2 EICTLTKQ &G L
TH5V (W) ~Ehid 5 4. OVAE
B LT Fxun,

TF—bMAS
ZOMIHE» S L EANITAZ
CICkD, TVaA-FOMETF— & bR
HLET, (RiC"H BANEhs F
TF—239F),
F—bMAN, T2 59 FE TR0
SEHEE R ETOT, T OEMEE %
T — 2 EHDAKRL 2ZE 0,

CONVERSION TIME

RS

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.

2 £ 7213BCDI— P oLy a—&lkBWTid, &
FEEPLOT— FEWWIZT, KLy METOEHRZ L —
FIZ¥10ns ~ E 8 10nsDEWAE U F 9,

TOkY, WK, JEMEF — 2 LI L CHET 35410

ZALR T OFAIABIHTERE S 72 20,

NOTICE IN HANDLING

IR EDFEE

(DAvoid forcible impact to the shaft.
(The disk may be broken)
(2Apply the power supply as directed.
(Normal operation may be interrupted)
(3Operate within a stipulated temperature range.
(Normal operation for IC,etc. may be interrupted)
@Give careful consideration to resistance and capaci-
tance of transmission line to the full.
(Normal signal transmission may be interrupted.)
(BEliminate line noise from power supply at an external
place.
®In case of a higher noise level in operation area, please
contact us.
@Make alignment with shaft correctly.
(There may be cases where essential performance can
not be guaranteed)
(®Don't detach the cover unless you have a specific rea-
son.
(Normal signal may be interrupted by generating dust
on disk.)
(®Avoid providing an exceeding load with the shaft.

OB EIE A 5.2 00T 22 &0,
(FA 22 &WHTBZ B ET.)
QEWEEAFHAEL LD 52T FEW0,
(EH =8 & 457 £ 97.)
QREHM A YD 5N TE T,

(ICEH D EH S ARB # i £ 3.)
OELOIEI, BRI BN E T,
(EE LGB ERET £ T.)

QOFFIA VD ) A4 DIZIHETHEL Z X0,

O©FE 7 4 ZDO L RILHBBOIGA I EIEE S 7220,

DD 75 5 7)) v ZIFIEER LI L E L TL Z &0,
(BRDVREA R TE RN ENnH D £7,)

@R D LN =&t E g T &N,

(ZTABENT 4 Z7 I LIEE G215 %

¥)

OFFE T E L EOMTEAZEIZMA 0T 2T 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.

M 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 opponent shaft being aligned.

65 e,
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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

BHE—2

752y
Fig.8 Rigid Coupling
K-8 Uy Ay TULT (B

Mounting plate

fzw;:/mﬁw

Hollow Encoder Shaft
RZILO—4Y w7 b

Motor
E=4
A
Motor Shaft
E— 28
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, HiEpilicy a—2Dia ) ¥y MZH
v TN YT LENTL E&WN, TV 3 —FOHNIE K & R
EAMDY ., WZPHETZe2bD 9,

@ C il a -2 h o ) v X EB A, K—
INEIIZTY I =Dy — 2% T L F Y TILERIZHEE
LEd,

Encoder
I a—-4

In Case of Hollow

Shaft Encoder

hZeE T O—SDIEE
e

Flexible Plate
TLx Y TIER

Driving Shaft
B &

Fig.9 Encoder case mounted on a flexible plate
H—9I>a—-4Nr—R&7LxY JIVEIRICEE

thzgiiff 2 4 7OHAIIR—100 & 512, T a— X DKk
AU ORI U E 4. [ 2B U IR EUSHor B 2RI E
TlEE T % AA7E Tl & B L. SR ZEE LT Z &
W, BUHRAZEE L 2 RETHE I h CnwEd &, V0
— AT Y OEK AN E 2T BE 0 TR B
WOBHEIZ & D a2 0 £,

SFEEMEE

TERREEPHN E 22 2 KD ICHUFHF T 2 &0, ks, BEEhfl
LIV a—- ORISR, Fy T VI REUHROBE
H, X7V IORFGELD FTOT, THEEL F X0,

amagaua, 66



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.

(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 REHBEDOEE

V) a—MbLzzvya—4,

®2UT7IEE 1O TIHFIZZ DT - 2155 %,
RS % T CIER T 5 R
REBEORBELFVS
1.REBEDEE
TR E ORFIZ, RN K BEEHORAIZIT 5 4%
HO(B1ERE) . RS KB KDBACKT 2485# (GF2ad
7)) OMAEIZLD,

First Coding Protection Degree

£ 18 5 R EODOREE
3 (Semi totally-enclosed type) Ends of solids 2.5mm or over in diameter do not enter inside.
3 (#ELBR) BE#2.5mm% iz 5ERYDERIANEICEAL KL,
4 (Totally-enclosed type) Ends of solids 1.0mm or over in diameter do not enter inside.
4 (£FR) EF1.0mm%# A 3 ERYOER P AMICEAL BV,
5 (Dustproof type) Dust that impairs the designed operation or safety of the rotary encoder do not enter inside.
5 (BrEETZ) AO—42YI aA—-4OREDEMERVRLMEHET 2EDMEFATICRAL KL,
6 (Dusttight type) Dust particles do not enter inside.
6 (MEER,) MEFRALEL,

Table 2 Types of Protective Stucture against Entry of Water

®2 KDRAICHT 2REWEDEE

Second Coding Protection Degree
£ 2 8 5 ® #E O B E
0 (Open type) Not protected against entry of water.
0 (BAm) KDRACKHL T, HICRESTOEL,
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 (BAFRHZ) SREH,560° AN HR,PSETTIKBEICE > THELREZR T AL,
4 (Spray-proof type) Subject to no harmful effects by water spray from any direction.
4 (Bh% D) EDLS>AEDPLDKDOREDICE > THEELHFELZIT L,
5 (Jet-proof type) Subject to no harmful effects by water jets from any direction.
5 (BAfE7RRZ) EQEL>BHADPSDKOEEERICE > TEEELEEEZ T LU,
6 (Water-proof type) Impervious to water in strong jets from any direction. (Note 1)
6 (M) EQ &> BHED S DROKDEBERIC L > THRHBALEV, (F1)
7 (Immersion-proof type) No water entering when immersed under water at specified pressure for specified time.
7 (BiER) HEDES - BFETKPISKL THRPRAL BV,

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 IP 40 IP 40

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

1st characteristic numeral

E () MAFER. EOLSEHALSDRVKDEREHETTICEL > THKY R
ALBWEETH 35, KPERICHA 2EETIE LW,

2. REBEOFVH
0= ) Ty a—ZORFEEDIFOTT . RIEHIE DT
MThdZLanmdXFics (IP) , HBlics RUE2iL s
DL T3,

F7o, WAL, H2ilSnThr—HERE LA,
ZOitEEXET 5,

#1 1P 40 40

%2 IP65 \—ﬁz
%13 IP4x %1

Bl 4 1P X5

dn o

C
C

(R )
(&)
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OPTIONS #7>ar

Allowable displacement for attaching. BTEFRZE AL

° ~ > i : IF Y
COU PLl NG By TFYLH Parallel displacement : 0.1mm. FEITEFLE0.1mm
Angle displacement : 0.5deg. AEZAE0.5deg

Dimension mm fi& mm

Bellows Coupling /

NO—ZXhy TV T
30Max
Model A B 3 3
MU939N2 | 46.345+00'5 $67001
© © é
MU939N3 | 46.3450015 | 410+20 5| < — o T =
R=d
Twisted torque 9.8X10-"N-m/deg
BUNKILY  (10kgf-cm) 4-M3x5
AANFTIEDH L
Dimension mm }i% mm
Model A B - -
5+8.03 3 3|
MU1568N1 | 12199 423 — e 2—M4X0.7
2—M4 X0.7 T NARfLEHRL
o= AARftEDHRL
MU1568N2 8 1982 z i 21—
¢ G 10.007 $18 5o /// X 8
@ &|FF <|m| B
MU1568N3 | 416+3% 427 ; = 7/
Twisted torque 3.3N°m .
BUN KLY (34kgf-cm) 27.5
Diaphragm Couplin :
’;f{g??ij]‘y 7"!)37“9 / 40 Dimension mm ~FiE& mm

10 22+ 10

Model A B
8, 8
MU714 ¢10+8.02 ¢10+8.02 ‘
MU714N4 $10+5% $6+5 2 & <7 = +— o i &
< S|y v =
Twisted torque 1.75 N'm/deg B '
BUNBRILY  (16kgf-cm)

A D 4-M4x10,4-M3x10
- REARILEDHRL
RARMIEDR L fetine
(KRS M)

Dimension mm % mm

Model A B
19:0,5
MU1396N1 | 46+00 $6+30" ABEARMED LU
= ; 4-M3x5 | |
MU1396N2 |  46+3 48+30 e O
I oo}
| L I 3V
<{ <|: _[j[ ] m‘ =
MU1396N3 | 46+ 44+301 aRinEn
Twisted torque 3.92X10~' N-m/deg 4 —| '05” | | —
RUAMLY  (4kgf-cm) | Joses | Jes:

69  Jamygeus,



Dimension mm ~Fi%& mm

Model A $B
MU1 527N_ ¢ 6+g.012 ¢ 64—3.012
I3 1
| |
MU1527N1 ¢6+8.012 ¢8+g.015 -E %
Sl < o
- & S
MU1527N2 ¢6+g.o12 ¢10+g.o15 i
6| 8 |6
20
Dimension mm % mm
Plastic Coupling
BlEZ(THy TV /
Model |4dl|¢d2|¢D| L | A | B |BLZY L
MU1451N1 {10 [10 |22 | 25.6 | 3.6 | 7.1 | M4X6 A A
MU1451N2 | 8 | 8 |19 |23.6 |3.5|6.8 | M4X6 T I
MU1451N3 | 6 | 6 [15]21.6 | 2.8 |5.2 | M3x4 _ L,\” I ——
ke o o
MU1451IN4 | 5 | 5 |14 |20.8 | 2.7 | 5.2 | M3X4 o ¥ W ha B
MU1451N5 | 5 | 6 |14 | 20.8 | 2.7 | 5.2 | M3X4 I
MU1451N6 | 4 | 4 (13| 21 |2.7 |5.2 |M3X4 5 5
MU145IN7 | 4 | 5 |13 | 21 |2.7 |5.2 |M3X4

MOUNTING PLATE BEft735>2 (For 0IS38Series)

P/N 603202777N40

$20.2:0-1

0.05[A

|
2 I

42

P/N 603202778N40

3-$3.5. 4 28MAEA L% 5
EE<V) 665,835

$46
$20_9
1*;'" : 10.01[A]
. R R
N -
© A
Lol 20 +0:021
0.01]A $20%
o
N o
BfM (750 H) D

P/N 603202845N40

EERS N

12 73]
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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 33,654,432 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 U7 “/
1”=.00000484814> *‘/ 7 >=.004848143 1) 5 7
BEBS BA—-F0AEDHR)
a g (8A) Y (EBEER1.TmE BRARAICHEY T ) IEk
10,000 (2.8/%) 35m
1,000 (0.28%) 350m
100% (0.028F) 3.5km
107 35km (EZE«— N\EF) (BRH—1FHH)
2% 180km (RIFE+—fRH)
1% 350km (BRFE—FHER)
0.6% 550km (RFE+«—J/\F)
0.5% 650km (BREH<«—I\F)
0.1%® 3,500km (ig«—dtiEE MA)
0.01% 35,000km (FFILBETE £ TOIES)
a BE
1.7m
x BB
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- NETFEER
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MOverseas Sales Department
SALES OFFICE : 1-595-1, HABA-Cho, IIDA-City, NAGANO-Pref, 395-0063. JAPAN PHONE : +81-265-56-5423 FAX:+81-265-56-5427
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TEL (03) 3731-2131
TEL (048) 851-4560
TEL (042) 581-9961
TEL (0466) 41-1830

TEL (0568) 35-3533
TEL (0564) 71-2550
TEL (076) 263-3731
TEL (06) 6307-5570
TEL (092) 437-5566

TEL (03) 3731-2131
TEL (048) 851-4560
TEL (0564) 71-2550
TEL (0265) 56-5424

FAX(03)3738-3134
FAX (048) 851-4580
FAX(042) 581-9963
FAX(0466) 41-1831

FAX (0568) 35-3534
FAX (0564) 71-2551
FAX(076) 263-3732
FAX (06) 6307-3670
FAX(092) 437-5533

FAX(03)3738-3134
FAX(048) 851-4580
FAX (0564) 71-2551
FAX (0265) 56-5427
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TEL (0265) 56-5421,5422

FAX (0265) 56-5426
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T395-8515 REFRARATAIK1879
T395-8520 REFIRAREMNER1020
T399-3303 REFRTFAHBARIAIIE]TAB3174-22
T039-2245 FEHRENFHILS > 2 —TE£HM1 TEIH47S
T039-0811 7RI = FEBESEBE] A ikAm A FRIAEPIL1-1
T033-0134 FHRE=RiA#E2T E100-1
T144-0054 REHAAEXFEEST B19%9S

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

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