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ROTARY ENCODERS
O—%Y—-I>3-—-%5

Tamagawa Seiki was assessed and accredited

as an Accredited Calibration Laboratory (ISO17025).

This was the first time among private enterprises in Japan.
Accredited angle calibration laboratories calibrate the
angle of the object instruments on the basis of the
specified procedures and issue certificates to assure the
traceability to the national standard.

The certificate is also effective in the world. Our angle
calibrate has the highest resolution of 0.001 arc second
and extended uncertainty (0=2) 0.067 arc second.

We have ultra high precision of angle measuring. So we're
sure that we can meet customer's expectation of angle
control.
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HISTORY OF ENCODER DEV

SEIIfEOIY

19704 19755 19804 19855
(S45%F) (S50%) (S55%F) (S60%)
19715 (S46%F) 1973%F (S48%) 19795 (S54%) 19874 (S62%)
EiEmAXA-DERE || BPEETITVIa—b INSRRAERE T TV a—b | | BAEREA > UA BRIV
Noncontact High Resolution Absolute (LED) Reinforced Incremental
Type A-D Converter TS1302-1193B Small Reinforced TS5080 Series
TS295 Series 19bit Absolute(LED) #%388A 25~1,500C/T
g TS1660 Series (for steel)
3 8bit~12bit
o
8
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3
3
3
2 19725 (s47%) 19775 (s52%) 1983F (S58%F) 1988F (S63%)
7RI -4 BEAYIA 2 AhXTIFE—> E—-2HEAE7IAS
Brush Type Encoder (LED) Mechanical Multi-Turn 2)b
TS449 Series Standard Incremental(LED) | | TS1604 Series Incremental for Motor
TS1500. TS1560 Series Sbit~12bit Control
100~3,600C/T TS5146 5,000C/T

1989%F (H1%)
SRR T )A I

High Resolution

Ay AL GELRIN—Y1L Inoremental

Downsizing and Reduction of Parts TS5410 Series
90k~480k C/T

SZ4F 366 # ARG

°3 H W 59 Machinery parts

ga U B 307 & BT HS

g2 T T Electrical parts

fé: 32 123 107
& 137 . RIS 4,%8:74
B 103 g. g5
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104 st a—4
AR RIVFER—2 Magnetic Encoder
9 Mechanical TS5270 Series
Multi-Turn 1,024 C/T

8— 4+ ¢120XL67

Outline

11bit

7 gi: 1.1kg
ass
: | 91T HTOXL66
Outline
— £:400
2ffi S T
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z ™ ST $35XL38
g B 2 Outline
£:110
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R D T T P
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: 917 $35xL18
it | Outline
HE:309
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ELOPMENT AT TAMAGAWA SEIKI

d—5HFEDHDH

20154
(H27%)

2001
(H13%)

20004
(H12%F)

19955F
(H7%E)

1990%F
(H2%F)

19905 (H2%)
JITNTTIV) =X
INYTUNYITITIIVFE—>
Serial Abs Series

Battery Backup Multi-Turn
TS5778 11bit

19965 (H8%)

A= 7 TIV)—-Z
INYTYNYITITIIVFE—2
Smart Abs Series

Battery Backup Multi-Turn
SA35 11bit

19985 (H10%F)

AY—= TP TII) =X

INYTUNYIT Iy TIINVFE—>

Smart Abs Series

Battery Backup Multi-Turn

SA35 17bit/Turn
16bit/Multi-Turns

20015 (H13%)

AY—= NP TIV)=X

INYTYNYIGTITIIVFE—2

Smart Abs Series

Battery Backup Multi-Turn

SA35 17bit/Turn
16bit/Multi-Turns

19915 (H3%)

100~6,000C/T

19965 (H8%)

Battery Backup

SA56 11bit SA48 17bit/Turn SA35 17bit/Turn
16bit/Multi-Turns 16bit/Multi-
TurnsTS5679N110

19987 (H10%)

hE A I URXA B AY—=NPTII) =X AY—=F P TII) =X AY—=NPTII) =X
Hollow Shaft Incremental INYTFUNy Ty T NYTFYNY G Ty TIIVFI—> INYTYING Ty T IVFR—2
OIH48 Series Smart Abs Series Smart Abs Series Smart Abs Series

Battery Backup Multi-Turn

2002%F (H14%)

Battery Backup Multi-Turn

19924 (H4%)

FHAI O-4
Space Encoder

ETS-VI (Fifi AR ETEVIZY) A
R yRAI -4
High Accuracy Earth
Sensor Encoder

for ETS-VI (Engineering
Testing Satellite VI Type)

1996%F (H8%)

AY—= P TIV)=X
Ny TFUNYITyT
Smart Abs Series

Battery Backup
SA85 20bit

20005 (H12%)

A= P TIVV—-X

INYTIINYITITIIVFE—>

Smart Abs Series

Battery Backup Multi-Turn

SA100 17bit/Turn
16bit/Multi-Turns

20074 (H19%)
BRI a—4
Magnetic Encoder
TS5692N10

19925 (Ha%)
HEA#SAI -4
Magnetic Encoder for Vehicles
TS5840 Series

1996%F (H8)
AT—hk—NN
SUTIVESZ{EIC
Smartceiver

Serial Signal Receiver
AU5688

20014 (H13%)
AV—M272)—-X
WHEIT VT —2EEHR (NRZ)
Smart Inc Series

Two-way Serial
Communication Type (NRZ)
SI35 17bit/Turn

2014%F (H26%)

=77 a—bI -4

A=Y I)—=X

AY—bT7TII)=ZX

High Resolution Absolute Encoder

Smart Inc Series

Smart Abs Series

SA35/SA48 23bit/Turn
16bit/Multi-Turns

Jamygaus, 4,



INCREMENTAL
LT UX B

SPECIFICATION LIST

tH—E

Applications Instrumentation Industrial Milling Super Precision Machine Tools
A B g B A E ¥ H #% @ A BEE TERmA
Features Smlzél‘llvsi;zs;nd Wide range of resolution, a lot of options | Ultra rugged Model High resolution, high reliability
4+ 3 I {EAERE IREEE B OMERE. BERA T3 bt 3 = REE. BEEH
Series
s v - x| OIS38 0IS66 | OIS68 OIS128 OIS85  OIS90
Model No.
o . | T8530J01 | Ts51000) | Tss0J] | Tss00]1 | TS51700 | TS5410]
External Appearance
st i
Page
- 9,10 11,12 13,14 15,16 17,18 19, 20
N - b4
Resolution (Counts/Turn) 90k ~ 120k
" 100 ~ 2,500C/T 100 ~ 5,000C/T 25 ~ 5,000C/T |9,600 ~ 50,000C/T
5 # AE C/T
Output Phase A, B, Z Phase A, B Phase A, B, Z, EU, EV, EW Phase A, B, Z Phase
i 5 i) A /B, ZH A, B A, B,Z EU,EV, EW 1 A, B, Z 1
Max Response Frequency or 576kHz
Maximun Rotating Speed 125, 200kHz 125kHz 25kHz 1.5MHz 500kHz
RALEEARBELARAFEAERE 2.5MHz
Supply Voltage
. DC+5 ~ +12V DC+5, +12V DC+24V DC+5V
5 iR & E
Consumption Current (NOTE1)
. . 100mA Max 200mA Max 300mA Max 250mA Max 500mA Max
H B 8 & (1)
Output Form Open Collector, Voltage, Open Collector, Voltage,
Line Driver
& b2l i RE Line Driver Line Driver Complementaly
(NOTE2) Radial 21.6N 98N 392N 19.6N 98N
Gx2) | 27N (2.2kgf) (10kgf) (40kgf) (2kgf) (10kgf)
Shaft Loading
O A N E Axial 10.8N 12.7N 49N 9.8N 49N
27 &b (1.1kgf) (1.3kgf) (5kgf) (1kgf) (5kgf)
Starting Torque 4.4x10°N-m 2.9x103N-m 9.8x102N-m 0.2N-m 2.0x10"2N-m 9.8x10"2N - m
=3 ) k % 7 (45gf-cm Max) (30gf-cm Max) (1kgf-cm Max) (2kgf-cm Max) (200gf-cm Max) (1kgf-cm Max)
Protection (NOTE3)
. . IP =50 IP =52 IP =57 IP =52
= & B & (Gx3)
Operating Temp.Range -10 ~ +70°C
. 0~ +50°C -10 ~ +85°C -10 ~ +75°C
B O R E @ H (01S38 Series Line driver type : 0 ~ +75°C)
Vibration (NOTE4) 49m/s? 98m/s? 49m/s? 98m/s?
& B (Gx4) (5G) (10G) (5G) (10G)
Shock (NOTES5) 490m/s2 980m/s? 1,960m/s? 980m/s?
& E - (E5) (50G) (100G) (200G) (100G)
Mass Mount Type
) -
5 _ 0.15kg Max 0.5kg Max 1kg Max F|a3.§§§1%,ge7kg Max 1kg Max 3kg Max
H L 7528 : 8kg Max

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

5 Zamagaue,



*¢Because this is based on order production, please

contact us about the delivery date and other details.

MEZFEEDLD, WA - I ERVEHET L,

Motor Controls

Machine Tools

E—4HEA TR
Hollow Shaft Hollow Shaft Hollow Shaft Magnetic Encoder
Small Size Small Size Medium Size

hdy JHER

th2dy JRER

thsy hRER

W x X

OIH35

OIH48

OIH60

MiB0.4

TS5201LIN3LILT|TS52L JLINSLILT|TS520 ILIN4[LIL] TS5270N15 TS5291N100 | TS5291N500
21,22 23,24 25, 26 27,28 29, 30 31,32
500 ~ 6.000C/T 1,000 ~ 12.000C/T | 1.000 ~ 8.192C/T (Number of teeth 256) (Number of teeth 128) 128G/
~ 6, ) ~12, f ~38, 1,024 = 1,024 5
024CT (o568 a) 04T emioaniga)
A, B, Z, EU, EV, EW Phase A, B, Z Phase
A, B, Z EU,EV,EW #H A, B,Z#
Maximum Rotating Speed
200kHz 200kHz 409.6kHz
128kHz
DC+5V
200mA Max 300mA Max 200mA Max 100mA Max
Line Driver

Mounting Tolerance

Air gap between Sensor & wheel

ANEHFEMAEI L O YEREEDOX v 0.15+0.01mm
Radial Radial Inalignment btwn Sensor & wheel
ST TIVEE 0.05mm TIR Max Y EREDHEI VTV EMLEBXL
Axial +0.3 mm
XX BMHME 0.2mm Max Axial Inalignment btwn Sensor & wheel
Shaft Runout Y EREDHFRATANAEMBRL
BRfEE #MDEh 0.1° Max +0.5 mm
5.9x10"3N-m 9.8x10"3N-m
(60gf-cm Max) (100gf-cm Max)
P = 40
Electronic Circuits
Disclosed IP =40 IP =50 IP =66
(BFERETEH)
-20 ~ +85°C -10 ~ +80°C -20 ~ +85°C
49m/s? Full Amplitude X 80m/s? Max
_ -way
(5G) 21RiE 1.5mm 0.5Hr (5~500Hz) 374 3Hr(10~2,000Hz)
490m/s? 980m/s? 294m/s? - 1,000m/s?Max
Half sine wave 3-way, Each 6times
(50G) (100G) (30G) 11ms EFEE 3458 £6E
0.2kg Max 0.3kg Max 0.5kg Max 0.5kg Max 0.5kg Max
E1) HEER  dABRRESFEFOLIRETT.
E2) BMFATEOARESHEBNETYT, REAICHVTIERED20%UNEZHEL T,
E3) REBEORHHEMICICOVTIE, JHETEL,
F4) #REh: X, Y, Z&E2Hr, F6Hr 2T EEERMHELAETT,
ES) EE: X, Y, ZZHIE., FH8EEHE TSI LERMGELIETT,
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ABSOLUTE

TITI)a—

k

SPECIFICATION LIST

tH—E

Single-Turn Encoder
PrINE—=>I>a-4

Multi-Turn Encoder
TIFE—-2 I a5

Applications Motor control, For Robots Motor control, For Robots
H & E—4%1#A. oKXy A E—4%1#A. oAy A
Features Small wattage motor, High resolution Small wattage motor,
Serial Data transfer o " Serial Data transfer
ki & ) EmBE-4A. JUTIMER B HAE NERE-4. SUTIMER
Series
> y - x SI35 SA35
Model No. TS5668 TS5710 TS5711 TS5643N110
2 EY N20 N40 N40
External Appearance
st B/
Page
. 33, 34 35, 36 37,38 39, 40
~N - v
Resolution (Counts/Turn) ] 11bit/turn and 13bit/Multi-Turns
Hﬁllalit'/;;rbri]t 23 bit 1El#511bit, ZEI#513bit
) % 2 " 27X 5IV2,048C/T
Output Phase Pure Binary
H ] iz} P2
Max Response Frequency or Maximun Absolute Signal Absolute Signal 170kHz
Rotating Speed - .
BABZEERAE ISR AN RE 6,000min Incremental Signal 170kHz
Supply Voltage
e g DC+5V
B P S E
Consumption Current (NOTE1) 150mA Max
- N 110mA Typ. 125mA Typ. Battery operation
H = B o (FE1) I\ T EREDRE 100pA Typ.
Output Form
" Line Driver
i ] i3 3
: Mounting Tolerance Mounting Tolerance .
(NOTE2) | Radial ANMHEFLERL ANWEFEERL Mounting Tolerance
Gx2) | 2 ¥ 7 Jv |Badal Badial Radial 57l 0.05mm TIR
Shaft Loading Zx/iall JU 0.05mm TIR Max foall JU 0.06mm TIR Max Max
B ¥ B” 4 E | Axal 5 0.1mm Max #51 0.1mm Max é)élafltimﬁlﬂto.me Max
z 5 z Shaft Runout Shaft Runout mﬁ.ﬁéﬁ%@h 0.1°
7 M mtELEosn 0.1 BmftEmEMmOEh 0.1° .
Starting Torque 5.9x10"3N-m
5.9x10~3 N - m Max
e B b |2 9 (60gf-cm Max)
Protection (NOTE3) Not Enclosed
*k #E B & (X3) BB
Operating Temp.Range
? J p 9 -10~ +85°C
B 1 = E & B
Vibration (NOTE4) 98m/s?
& B (Gx4) (10G)
Shock (NOTE5) 1,960m/s?
& - (GE5) (200G)
Mass Without Cable Without Cable
0.03kg Max - 0.3kg Max -
H g I T aEnu) 0.03kg Max 0.06kg Max I T aEnLY

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.

/  Jamagaue,



*Because this is based on order production, please
contact us about the delivery date and other details.

HBEFEEDED

. HMER - SIS BRAVVEDET LY,

Multi-Turn Encoder

YIFE—T -4

Motor control, For Robots
E—4%I#A. oKy bA

Motor control, Machine tools

T SHIEA. TR

Small wattage motor,
Serial Data transfer

NNEEE—SA. Y UTIGRE

Middle wattage motor
Serial Data transfer

hEEBE-2A. Y UTIER

Large wattage motor
Serial Data transfer

KEEET—5A. Y UTIGE

SA35 SA48 SA100 SA135
TS5667N120 Tﬁgggg TS5702N40 | TS5667N420 | TS5700N8400 TS5667N253 TS5667N650
[11]
-
= |
—
(@)
(7p]
om
<
43, 44 45, 46 47,48 49, 50 51, 52 53, 54 55, 56

17bit/turn and 16bit/Multi-Turns
1 [E#517bit, % E#516bit

23bit/turn and 16bit/Multi-Turns
1[E#523bit, % El#E16bit

17bit/turn and 16bit/Multi-Turns
1 E#17bit, % EEx16bit

23bit/turn and 16bit/Multi-Turns
1[E#523bit, % [El#E16bit

17bit/turn and 16bit/Multi-Turns
1[E#517bit, % [E#516bit

Pure Binary
P2
Absolute Signal Absolute Signal Absolute Signal
6,000min! 3,000min! 1,500min"
DC+5V
60mA Typ. 110mA Typ. 125mA Typ. 60mA Typ. 125mA Typ. 70mA Typ.
Battery operation INy T BRENRF Battery operation Battery operation Battery operation Battery operation
Ny 7 ERENRE 100pA Typ. 100pA Typ. Ny TV )ERBIRE 65pA Typ. | /Sy T UEREIEF 100pA Typ. | /Vy7)ERENEF 65pA Typ. Ny T JBRENRF 100pA Typ.
Line Driver
Mounting Tolerance ANEFFEMIBEXL 27N Mounting Tolerance ADEHFFAHIERL
Radial ¥7JL 0.05mm TIR Max (2.7kgf) Radial ¥7JL 0.05 mm TIR Max
Axial 3475 0.1mm Max 8.7N Axial #7518 0.1 mm Max
Shaft Runout BfTEEEDE N 0.1° (0.9kgf) Shaft Runout BfTE EEDOE N 0.1°
59x10"3N-m 5.9x10"3N-m 9.8x10"3N-m 80x10-3N-m 98x10-3N-m
(60gf-cm Max) (60gf-cm Max) (100gf-cm Max) (820gf-cm Max) (1,000gf-cm Max)
Not Enclosed
s 1P40
BRBEE
-10~ +85°C
98m/s? 49m/s?
(10G) (5G)
1,960m/s? 294m/s?
(200G) (30G)
Without Cable Without Cable Without Cable Without Cable Without Cable
0.06kg Max J 0.03kg Max J 0.08kg Max 2 1.2kg Max " 1.5kg Max "
S gnagn) | OO N r-Tnagmy | 0-06koMax M _Tnaten) 0.3kg Max M ez | O ey

E1)
E2)
E3)
E4)
ES5)

#&8h: X, Y, Z&H2Hr,
wE:X, Y, Z&#H3ME.

HEEM | HHERERFROLRETT,
HEF R EOLRMEIBMIETY . REAICSVTIHIRED 20% DR E#HELE T,
REBEDFHMITIC OV TUIE, THETF WL,
Et6Hr 2B 5 EERHELAMBTY,

FH18EZHET D EaRMHELIETT,

amygaue, 3



INCREMENTAL

INCREMENTAL

A2 )X 2)

APPLICATION

FEATURES

A& B R

®Robots ® Superior Noise Chracteristics
= WHED ) 4 TR

®X-Y Tables ® Available up to high-level resolution
X-Y 7—7 1 EOREEE TDIA vy T

® Machine Tools ®Rigid Bearing
TAEHE fili 52 5L

OI S 3 8Series

Unless otherwise specified tolerance is £0.5mm

fRESAE £0.5mm

Dimension mm ~Fi%& mm

Body length Note
3XM3 Depth 6 17 L AFEEE L BE
3XM3 % é‘g 5 45 Standard type
PCD28* % & (N510,N512)
28 ;3)1. | It can be manufactured upon request
FLIC &) BER]
o Note1. Please inquire designation method of the model
5 ! b4 number.
o { — &77777 ). HRADEEEE. FORIENET,
i
‘ . 8.5 ‘ SECTION B-B
[ I 4, N~
Q L=500Min /'H ; It}
B"

DETAIL OF SHAFT

® DESIGNATE THE MODEL NO. WHEN ORDERING

HEX DRI K % 5

© For special cases, please consult us.

O #BIHHRIE TR 20,

ELFEEW,

(s ) OIS 38 -

ICIT-[] 3-[] V

TS53 N
R
o4 100 TS5300 N 510 (Output form HAHEE:C. Output phase H1#8:3, Voltage BRBE+5~+12V)
2 200 TS5301 N 512 (Output form tHHARSEEL, Output phase tHHF4H:3, Voltage EIREE:+5V)
S 300 TS5302
G 360 TS5303
S fe 400 TS5320
o 500 TS5304
= 600 TS5305
900 TS5306

1,000 TS5307

1,024 TS5308

1,200 TS5309

1,800 TS5311

2,000 TS5312

2,048 TS5313

2,500 TS5314

Optical Size Output form HAHFEE Voltage BIREBE
I ncremental $38mm (o} Qpen Qollector 5 _+5V
Shaft L : Line Driver 12 1 +5V~+12V
Encoder
Output phase

HoHh M
3 1 A, B, Z phase

9 Zamugaus,



Il SPECIFICATIONS
A5

Electrical Spec. EfAIHH Mechanical Spec. A9
Resolution - Starting Torque 4.4x10"3N-m
% % £ 100~ 2,500 C/T 2 B + L 4 (45gf-cm Max)
Supply Voltage DC+5V-5% ~ DC+12V+5% Moment of Inertia 1.5 x10-% kg-m?
S b E E DC+5V £5% 18 &3 BE B (15g-cm? Max)
Consumption Current Maximum Rotating Speed 5,000min -
N 100mA Max 8 X H & B & (5,000rpm) -
Maxi Allowable Output Volt i 2168 =
aximum Allowable Output Voltage B 2
- Allowable Shaft Load FEHME (2.2kgf Max)
BAHREHNEE 40V S . J ]
Open Collector Eis = o ) 2 Axial 10.8N =
— 7>
= H F=7> L7 g Maximum Allowable Sink Current ) # gj_”ﬁﬂt (1.1kgf Max) %
£ = 5 = pen Collector 10 e 17010
£ A RALARARS  S0mA Operating Temp. Range F—7>aL v 4R 10~ +70°C (&)
3 B % R E @ H Line Driver =
o = o= e 0~ +75°C —
g d Source Current AL RTANA *
3 N 2 S Storage Temp. Range o
B Line Driver Y —XER 20mA Max B %? ﬁp f&‘g _50 ~ +85°C
- < e = 5 P
484 Sink Current Vibration - IP = 50
¥ > 78R 20mA Max Vibration 49m/s?
: b E3) (5G)
éax";umrgespgns%ﬁe?;eng 200kHz Shook 490m/<?
! & 4 (50G)
Rise time, Fall time (Line Driver) Mass
I kY, X FYEME 200nsec (54 > K5 1/%) “ g 0-15kg Max
- -
HABERE () HARIAERE
® Open Collector Qutput A —>aL 7 2EH
. Transistor
Shield Cable )
S KE—T A ch Output Tr: OPEN
/ Power Supply DC+5V:R.=220Q ATBHA Tr : CLOSE
= DC+12V:R: =4700 5 oh Outout
TR ch Outpu
/ \ Output signal Iine/ \‘ R J_ Bt S
—X HAESR 1] T
M \ / GND \ {* L'Lo:ad I ZchO [ ‘
Encoder ‘ * Transmisson distance 50m Max! L&n CZ *Eut&puj]t CcCW
¥ {R3%EEEE 50m LT (Ic = 20mA) I—, ~ " Viewed from Shaft End

® Line Driver Output 24 > K1/ \HH

26C31 or compatible
26C31 1Y

To

Encoder

26C32 or compatible
26C32 1HY

| JempmmumsT || 7

*Transmission distance 1km Max

Twisted Pair Shield Cable.

YA XIRT =L R5—TI

*¢Note that transmission distance depends much on ambient condition.
X RNGRIERHE, FERRBICLVRZCEDYETOTIERC LS,
*Use transmission cable after verifying effects of impedance characteristics, etc.

KBRS —TIVE, A E—S4 2 REMHEORE S TR0 L, FALTI LS,

Il ATTACHING WAY (EXAMPLE)

#mdL W RT

Note) For open collector output, above voltage wave form shall be obtained by
loading a RL shown in the left figure.
For line driver, reverse and non-reverse signal are outputted.

E) A=AV aHANEES. ERRLEERT B LICKY EROBERFIC

BUET,

FAYRZANEDDOBZEICE, REES LHRGESFEASIIET,

Il CONNECTION TABLE

R S

Lead color Open Collector Output Line driver Output

U —Nig& F—7ravysHh A A WAY: )
R E D Py DC+5 ~ +12V DC+5V
BLACK =2 GND GND
YELLOW # Z ch Output A ch Output
WHITE =] GND A ch Output
BLUE & A ch Output B ch Output
GREEN f53 B ch Output B ch Output
BROWN x — Z ch Output
ORANGE # — Z ch Output

m{#ﬁ}ﬁ (WJ) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm ~FHE mm B IZA7SAXL MIERTE DY TV TEILE>TED>TEETOTERL T EE L,

L
Driving Shaft
EREhEh — S —————= 4
=1+ =B —
o I E
'_
0
3 B
Plus pan-head screw
+ERAENNMIL M3 /

Driving Shaft
X

Encode

r

I a—-4

amygaug, 1)



INCREMENTAL
LT UX B

APPLICATION

FEATURES

A& B R
® Measuring Instruments ® Wide ranging resolution
— T JEHPH 75 4 fre g

<
|
=
i
=
T
14
(&)
=

® A |ot of options
BEsAX T a v

OI S 668eries

4 X M4 Depth 7
4XM4 RS 7

5001

Dimension mm ~Fi& mm

Unless otherwise specified tolerance is £0.5mm

BESAZE £0.5mm

1809 54
3
[
o
g & P4
°e se e emmm—— s }
Q [T}
Q&
=
L = 500Min /';.'

® DESIGNATE THE MODEL NO. WHEN ORDERING
HEX ORI RRXEHIEE L £ 0,

TS51

N

Output form HHREE:C. Output phase H48:3. Voltage BIREE:+5V)
Output form H7/17488:C. Output phase H#48:3, Voltage BIRE

Output form HAMSEE T, Output phase tH7148:3. Voltage &

Output form HAMEE T, Output phase H7748:3, Voltage BIREE+12V)

(
(
(
(
(

Output form HAMEEL, Output phase HH48:3. Voltage EIRBE+5V)

O For special cases, please consult us.
O HREHE TR EE0,

o5 100 TS5100 N 132
] 200 TS5101 N 632
S 300 TS5102 N 102
S 360 TS5103 N 602
S e 500 TS5104 || N122
I 600 TS5105
= 900 TS5106

1,000 TS5107

1,024 TS5108

1,200 TS5109

1,500 TS5110

1,800 TS5111

2,000 TS5112

2,048 TS5113

2,500 TS5114

3,600 TS5115

4,096 TS5116

5,000 TS5117

(Cmeez ) OIS 66 -

IC/T-1]13-]V

11 Zemagaue,

Output form HARZEE

Optical Size
I ncremental $66mm C : Open Collector
Shaft T : Voltage Output
L : Line Driver
Encoder

Voltage
5: 45V
12 1 45V~+12V

Output phase
H oHh M
3 ! A, B, Z phase




Il SPECIFICATIONS

T4

Electrical Spec. BRI Mechanical Spec. A4
Resolution Starting Torque 29x10"3N-m
2 i3 HE 100 ~ 5,000 C/T iz ) k )7 v (30gf-cm Max.)
Supply Voltage o o Moment of Inertia 3.0x10-6 kg-m?
& i = E DC+5V £ 5% DC+12V£5% 18 1 8 = (30g-cm? Max)
Consumption Current Maximum Rotating Speed 7,200min -1
I . 200mA Max & A B ® % & (7,200rpm) -
Maximum Allowable Output Voltage Radial 21.6N =
Open Collector BAHFBHANEE 40V Allowable Shaft Load FEHME (2.2kgf Max) =z
F—-7>raviv4a Maximum Allowable Sink Current s W o ®w B Axial 12.7N "'EJ
" RAEADFRAER 30mA WA m (1.3kgf Max) w
£ Operating Temp. Range o (04
S 5 . . = -10 ~ +70°C O
i Voltage Output H = DC+2.4V Min | H = DC+10V Min B £ B E # BA >
2| B HE H®H 751 |L=DC+0.4VMax |L =DC+1VMax Storage Temp. Range =
= =z s -20 ~ +85°C
S ®R # B E ®
= Source Current Protective Construction
- . IP =50
Line Driver %E;?;t?bfg Y —ZE#  40mA Max ® % 1 &
4K 4N SN75113 484 Sink Current Vibration 49m/s?
2> ER  40mA Max i B (5G)
Maximum Response Frequency 195KkH Shock 490m/s?
B X B 5 B K K ‘ & B (50G)
Rise time, Fall time (Voltage Output) (Line Driver) Mass 0.5kg Max
ik WU, 3 F W BB | 1psec (BEHAH) | 200nsec (712 KT11) =1 = ’

Il CIRCUIT AT OUTPUT STAGE (EXAMPLE)
HAEEE ()

©® Open Collector Output

A—=FaLV48EH
Shield Cable
=Ry —TJI

/ Power Supply

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

/ \\ Output 'z:?g}fal Iine/ \‘

_.<

oy

e

N L:Load
Encoder ‘%Transmission distance 50m Max‘ L:EB%
X &1%EEEE 50m LU (Ic=20mA)
® Voltage Output EBEHEH
Shield Cable
=Ky —TI
// Power Supply
.4 ER
/ \ Output signal Iine/ \‘ J_
SR RV X=s)|
L:Load
Encoder ‘ 3% Transmission distance 2m Max‘ L&

@ Line Driver Qutput

SN75113 or compatible

SN75113 #5824

Encoder

¥ {mXEERE 2m LIT
FARNTA4NER
Twisted Pair Shield Cable g

N75115 or compatible

VA AT =LK
=

SN75115 4824

‘ Transmission distance 1km Max

7

! X ARREERELIT

* Note that transmission distance depends much on ambient condition.
¥ FRNGRIERE S, FEARBICLURECEDYETOTITERS LS,
*Use transmission cable after verifying effects of impedance characteristics, etc.

KRR —TIVid. AP E—4 2 ZEEOREE CHIBOLE, AL T EZEWL,

Il ATTACHING WAY (EXAMPLE)

Hyf‘jﬁ}i (@J) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm sF&E mm  BEIZRTI4AL MIERTEH Y TU L THELL>TED > TERTOTEREL T LS,

Driving Shaft
BREDEH

Il OUTPUT PHASE SHIFT

HABAEE

A ch Output
A S

B ch Output
B A7

Z ch Output

Z 8 ‘

e

‘ cow

| Viewed from
gL WRT

Transistor
Tr: OPEN

Tr: CLOSE

Shaft End

Note) For open collector output, above voltage wave form shall be obtained by
loading a RL shown in the left figure.
For line driver, reverse and non-reverse signal are outputted.

E) A= aAL 7 aHANEES. ERRLEERT B LICKY EROBERFIC

BUET,

FAYRZANEDDOBZEICE, REES LHRGESFEASIIET,

Il CONNECTION TABLE

# &

Lead color Open Collector Line driver Output
- e Voitage Qutput 542 K54S
=723y 85 LVBERED

RED # | DC+5V | DC+12v DC+5V
BLACK B GND GND
YELLOW #& Z ch Output A ch Output
WHITE =] GND A ch Output
BLUE & A ch Output B ch Output
GREEN f53 B ch Output B ch Output
BROWN x — Z ch Output
ORANGE # — Z ch Output

Driving Shaft

SR Ehd

S~

0.05TIR

Plus pan-head screw

+ERMEANU M4/

20 Max

Encoder
I a—4%

Jamygaue, 1)



INCREMENTAL

A7 )X 2

APPLICATION

FEATURES

OI S 68Series

A& B R
1 ©®Robots ® Rigid Bearing
= okt szt
E ® X-Y Tables ® Dust-Proof construction, With oilseal
= XY7i-7r PHEEREE. A A4 L — i
1T} ®Machine Tools ® Available up to high-level resolution
oS IRR(E EOREEE TOTA Y F 9T
=

Dimension mm ~Fi%& mm

Unless otherwise specified tolerance is £0.5mm

BEIAZE £0.5mm

2005 70
+1
68 1 2.6
56101
4AXp5.4 36
15 RET ‘
T )
o |
=z
_— 2 >
- _ 8l o oo o]
| . 3 8
AR PV == |1
e gt S g
)

L = 500Min /;;J

® DESIGNATE THE MODEL NO. WHEN ORDERING
HEX ORI REXEHIEE L £ 0,

O For special cases, please consult us.
O 4RI TR FF 3L, Model No.
TS50 N

o4 100 TS5000 N 532 (Output form HAM#E:C. Output phase HH1H:3, Voltage BIREE+5V)
o 200 TS5001 N 632 (Output form H/1488:C. Output phase tH#48:3. Voltage §
% & 300 TS5002 N 502 (Output form HAMHE T, Output phase tH7148:3. Voltage BIREE+5V)
i - 360 TS5003 N 602 (Output form HHREE:T. Output phase tHH18:3. Voltage BIREE:+12V)
S B 500 TS5004 N 122 (Output form HHREEL. Output phase HH18:3. Voltage TIEEBE+5V)
Q) 600 TS5005
= 900 TS5006

1,000 TS5007

1,024 TS5008

1,200 TS5009

1,500 TS5010

1,800 TS5011

2,000 TS5012

2,048 TS5013

2,500 TS5014

3,600 TS5015

4,096 TS5016

5,000 TS5017

OIS 68 -

cIm-[ ] 3- ]V

Optical Size Output form HAREE Voltage
I ncremental $68mm C : Open Collector EREX
Shaft T : Voltage Output 5: 45V
L : Line Driver 121 +5V~+12V
Encoder

Output phase
H A M
3 A, B, Zphase

13 Zamugaue,



Il SPECIFICATIONS

T4

Electrical Spec. BRI Mechanical Spec. ##E L4
Resolution Starting Torque 9.8x10"2N-m
23 i3 HE 100 ~ 5,000 C/T e ) k )7 7 (1kgf-cm Max)
Supply Voltage o o Moment of Inertia 3.0x10-6 kg-m?
& i = E DC+5V+5% DC+12V+5% 18 14 8 = (30g-cm? Max)
Consumption Current Maximum Rotating Speed 7,200min -1
I . 200mA Max. & A B & % K (7,200rpm)
Maximum Allowable Output Voltage Radial 98N
Open Collector BRAHFREAEE 40V Allowable Shaft Load FEHE (10kgf Max)
F—-7>raviv4a Maximum Allowable Sink Current s W @ B Axial 49N
" BAEARAER 30mA WA m (5kgf Max)
£ Operating Temp. Range o
S 5 . . = -10 ~ +70°C
i Voltage Output H = DC+2.4V Min | H = DC+10V Min B £ B E # BA
§ 2 | 8 E i 7 | L=DC+0.4VMax |L =DC+0.4V Max Storage Temp. Range 00 ~ +85°C
S ® # B E ®
= Source Current Protective Construction
- . IP =52
Line Driver %E;?;t?bfg Y —ZE#H  40mA Max % % 1 &
4K 4N SN75113 454 Sink Current Vibration 98m/s?
2> ER  40mA Max i B (10G)
Maximum Response Frequency 195KkH Shock 980m/s?
B X B 5 B B ¥ i & B (100G)
Rise time, Fall time (Voltage Output) (Line Driver) Mass 1kg Max
ik WU, 3 F W BB | 1psec (BEHA) | 200nsec (712 KT41) =1 =

Il CIRCUIT AT OUTPUT STAGE (EXAMPLE)
HAEEE (1)

©® Open Collector Output

A= ALV 4EH
Shield Cable
Y=LKy —TJI

,/ Power Supply

DC+5V A, = 2200
DC+12V:R. = 4700

A
\\ Output 'fgljfal Iine/ \

[
\

"]

— e gl o]
L:Load
Encoder ‘-X'Transmission distance 50m Max‘ L8
% {Z3%IERE 50m LI (Ic=20mA)
® Voltage Output EBEHH
Shield Cable
=W KRy—TFW
/ Power Supply
.4 EiR
/ \\ Output siglnal Iine/ \‘ J_
L\ e \ g o]
‘Loa
Encoder ‘ *Transmission distance 2m Max‘ L: &%

@ Line Driver Qutput
SN75113 or compatible

% (m%IEEE om LIT
SA4LRILNER

Twisted Pair Shield Cqble SN75115 or compatible

SN75113 #8224

TAZIRT =R
=7

SN75115 1824

Encoder

‘ *Transmission distance 1km Max|

7

X AREEEEE 1km T

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

KBRS —TIVE, A E-F2 EMHEOREE CREO L, FALTIESL,

Il ATTACHING WAY (EXAMPLE)

Hyf‘jﬁ}i (@J) Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
Dimension mm & mm  BEIZRTIAAL MIERTEH Y TU L THELL>TED > TERTOTERL T LS,

Driving Shaft
EREp

0.05TIR |

Plus pan-head screw
+FERfBEANRL MS

Il OUTPUT PHASE SHIFT

HABAEE

Transistor

A ch Output
A RS

B ch Output
B #8H A

Tr: OPEN
Tr: CLOSE

Z ch Output

Z A ‘

e

‘ cow

| Viewed from Shaft End
gL WRT

Note) For open collector output, above voltage wave form shall be obtained by
loading a RL shown in the left figure.
For line driver, reverse and non-reverse signal are outputted.

E) A= aAL 7 aHANEES. ERRLEERT B LICKY EROBERFIC

BUET,

FAYRZANENDBZEICE, REES LHRGESFIFEASIIET,

Il CONNECTION TABLE

R S

INCREMENTAL

Lead color Open Collector Line driver Output
RED # | DC+sV | DC+12v DC+5V
BLACK B GND GND
YELLOW #& Z ch Output A ch Output
WHITE & GND A ch Output
BLUE & A ch Output B ch Output
GREEN f53 B ch Output B ch Output
BROWN x — Z ch Output
ORANGE # — Z ch Output
Driving Shaft
BRED$H
A T~ _
20 Max EI”S’:?irﬁ

Jamygaus, |4



INCREMENTAL

INCREMENTAL
LT UX B

APPLICATION

A&

®|ron Steel Line
Bgks 4 v

® Machine Tools

AR

® Paper Producing Line

B A v

OI S 1 2 SSeries

FEATURES
B R

® Ultra Rugged Type

R LR @)
® Water-Proof (IP = 57)
Bk (IP = 57)

Mount Type

Flange Type

— axvas47
TS5 28| comector Type

Dionge Dimension mm & mm
128
41 Accessory:Parallelkey W';‘IET ‘;Qh:j
B/ AT % — T cable glan
| 5x5x2; HiE£% (A20C)
a Cable gland AC25C
Hl z D is available on
13873 request.

o Connector Type B 7 (Total bogy length
al | i) 3355517 i — ) Fasnies
- - © — [ - (11 - R -

s IS HIIGEIRE, 727 L
1 ) h=2000MIN 28 SRTENIREY
‘ 9 32 ]] 0 9,
Cable Type ~
— = Of r—TnwLe17 — —
\ 120 ™ 46 | | 650 \ e |1gn
140 4%$10 82
6XM8 Depth 22 Equal devision 167+
6XM8 RI22% 4} 4Xp9%H
PCD100} 0120 PCD140 37 1642
N300 , i,« 18 Water tight
Accessory : Parallelkey I — = cable gland

:/\/

JIS B 1301

18101
(e
oD o
Water tight
Q cable gland
HiE£4 (A20C)
g ® B
axce N

Unless otherwise specified tolerance is £0.5mm

8\ 18 : Fi7% — @A)
®? 5X5X28

:N.P
—E-—i

EESHAZE £0.5mm

Z| o N |8
5 s L=

b

HiE£% (A20C)

Cable gland AC25C
is available on

request.

(Total body length
shall be increased.)
@£ (AC25C)
ICHXISFIAE, 7272 L
eRTEIR R
3

® DESIGNATE THE MODEL NO. WHEN ORDERING
AN ORISR 2 HREC 23,

O FFalfEIRIE SHBMC 280,

Cegez ) OIS 128-

|CIT-[] 2-24V

15 Zamugaus,

Optical

I ncremental

Shaft
Encoder

Size
$128mm

Output form
HARARE
T : Voltage Output
P : Complementaly Output

Output phase
H oh M
2 1 A, B phase

Voltage

BREE
24 : 424V

TS50 N
2 R
T 45 25 TS5080 (Form #4#5:Mount Type - Cable Type IBBER -7 —JILH &1
a 200 TS5081 N 10 Output form HARHET. Output phase HH4E:2, Voltage BIREE:+24V)
% % 300 TS5082 (Form 44#5:Mount Type - Connector Type BB -2V 2HE1T
= 600 TS5083 N 100 Output form HARSEE:P. Output phase H/118:2, Voltage BB EE:+24V)
S e 900 TS5084 (Form #4t5:Flange Type - Connector Type 77> VRO 4HE17,
o 1,200 155085 || N 310 Output form HAMAET. Output phase 1182, Voltage BEBIE+24V)
3 1,500 TS5086 (Form 44#%:Flange Type - Connector Type 77> V807 2HE1 7,
2,500 TS5088 N 300 Output form HARSEE:P. Output phase HH48:2, Voltage EREE:+24V)
5,000 TS5090




Il SPECIFICATIONS
A5

Electrical Spec. BRI Mechanical Spec. A4
Resolution Starting Torque 0.2N-m
2 i3 HE 25C/T ~ 5,000C/T iz ) k )7 v (2kgf-cm Max)
Supply Voltage o Moment of Inertia 5.0x10-5 kg-m?
T K =B E DC+24Vx 20% Bt g X (500g-cm? Max)
Consumption Current Maximum Rotating Speed 2,500min -1
I . S00mA Max 8 X B B B & (2,500rpm)
Radial 392N
_ o Allowable Shaft Load FE&Hm (40kgf Max)
Voltage Output H=DC+24V=20% ¥ O® W @ B Axial 49N
_ T E ®H A L = DC+0.5V Max e . A m (5kgf Max)
£ perating Temp. Range
N 0 ~ +50°
£ n B B K @ M +90%C
3
a2 Storage Temp. Range 20 ~ +85°C
N . ® # B E ® M "
= Complementary Output H = DC+24vVx20% Protective Construction IP=57
= 1 o % ¥E =
STU RSB L DG 11V Max ® F W

Vibration 98m/s?

# ) (10G)
Maximum Response Frequency 25KH Shock 980m/s?
B X B 5 B K K i & B (100G)
Rise time, Fall time 5 M Mass Mount Type Flange Type
¥ EY, X FYUBME Hsec Max 1 £ | 7kgMax /{EBE, 8kgMax /75 YR

Il CIRCUIT AT OUTPUT STAGE (EXAMPLE)

HAEREE (B)

® Voltage Output EBEHH
Shield Cable
= Rr—=TJN
,/~ Power Supply
s TR
j / \ Output signal Iine/ \‘ J_
SINWELT RV AR
‘Loa
Encoder ‘X'Transmission distance 50m Max‘ L: B

¥ {mixFERE 50m LIT

® Complementary Output

A:28C3733 or compatible
B:2SA1460 or compatible

aA>FUA L BIVER

Twisted Pair Shield Cable.

/ YA R MTI—ILRT—T b
P

A:2SC3733 1Y ower Suppl
B:2SA1460 104 iR 7\pp !
K 1
GND -
Out[i)ut signallline 3
| n1E2] J?lj
o L
GND - iy
Encoder ‘ ‘ tfl_é%i

|
3% Transmission distance 500m Max.

¥ {mixEERE 500m T

*Note that transmission distance depends much on ambient condition.
¥ FRNCRIER S, EARBICLVAZ(EDURTOTITERS LS,

*Use transmission cable after verifying effects of impedance characteristics, etc.
KABEET— TG, A E—4 2 REEMEOHEE CHIBOL, AL TSN,

Il ATTACHING WAY
WF77iE (Bi)

Dimension mm & mm

Driving Shaft
L]

(EXAMPLE)

Mount Type
EER

@,,

0.05TIR

7

M8 Hexagon head cap screw

RARMRIL b M8

Il OUTPUT PHASE SHIFT

HABAEE

a Transistor
A ch Output _,_ Tr: OPEN
ATEEA Tr : CLOSE
B ch Output
BEH S
cCw
~ 7 Viewed from Shaft End
LW RT
==
2R TS
PIN Function
o W B
HFES
Voltage Output Complementary Output

N10 | N100, 300, 310 BEHSD AL TU X BIVHEH

RED 1 DC+24V DC+24V
BLACK 2 GND GND
WHITE 3 GND Ach Output
BROWN 4 Ach Output GND
GREEN 5 Bch Output Bch Output

— 6 — GND

*Output cable is available upon request.

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

¥ AT — TV TBRICKUHBRIRETT,

K IHRFIRANDFEHREARARTRI FMA Z AFH L HN—EBILIT>TLEEL,
oo AN—BUYFBHIIZOU P T ERERICHEA L, KIL M ERT MLV
44kgf-cm TRIFIF TS ZE 0,

Note that attaching alignment can be changed by the couplings when coupled to the driving shaft.
BEFIRT7I7A4 A MIMERT DY TV TEHEILEL>TED>TEETOTERL TS L&,

Flange Type Driving Shaft
77 TR ER B8
- S
=) .\ I A i
{ ~
— - S ~

Z s,

=)

Jamygaue, 16
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INCREMENTAL
LT UX B

APPLICATION FEATURES
A& B R
1 ©®AC Servo motors ® High Resolution ® High reliability
n  ACH-—KET-—4 SRR S
E ® High Speed responsibility
= e A
Ll ® Easy to attach
= WU 295 5
=

TS517 [ |

OI S 8 5Series

Equal devision elongate hole 29 70Max. Dimension mm }i%& mm
4xp5.5RNER \ 5
PCD100 45° ‘ 85 Ts
| ~ | -
[aV)

g0 ]
: =
71074 @ \% ; 3=02

¢>‘*

17.3°81
\
oss
#75 8o
(¢38)
(¢27)
15002
| |
\
|
T
|
T
|
(¢80)
$38
27
1575
|
I

&l
\

2XM4

[

a
5
4
<
w
9
B
N
~
”

[
Y]
58

'
I
g g
1

)
o
97F3102E22-14P (DDK) /| *—{1i&
Unless otherwise specified tolerance is +0.5mm BENAZE £0.5mm

® DESIGNATE THE MODEL NO. WHEN ORDERING
HEXDRRIIF RN EHHRE 7280

O #BIHHRIE TR 20,

TS517 [ 1N60O

D4 9,600 TS5179N60
2 25,000 TS5170N60
S 50,000 TS5178N60
S &

o

3

Ma#z") OIS 85 - CIT-L 6-5 V

Optical Size Output form V(?Itage
I ncremental $85mm Hi_ﬁﬁ?%? ERERE
Shaft L : Line Driver 545V
Encoder Output phase
e I |
6:A,B,Z
U, V, W phase

17 Zamugaue,



Il SPECIFICATIONS

T4

Electrical Spec. BRI Mechanical Spec. A4
Resolution Starting Torque 2.0x10"2N-m
a5 i3 HE 9,600 ~ 50,000 C/T iz ) k )7 v (200gf- cm Max)
Supply Voltage o Moment of Inertia 2.0x10-5 kg-m?
T K =B E DC+8V£5% Bt g X (200g- cm? Max)
Consumption Current Maximum Rotating Speed 5,000min -1
I . 250mA Max 8 X B B B & (5,000rpm) -
Radial 19.6N [
Allowable Shaft Load F&Hm (2kgf Max) E
26LS31 or compatible #F = # # = Axial 9.8N =
c H 26LS31 #H4 _ L (1kgf Max) w
5 Operating Temp. Range 10 ~ +85°C 1’4
L-': ) Line Driver Source Current B % B E & B (ZJ
ap| 71> K7 4N V—2ER 20mA Max Storage Temp. Range 20 ~ +80°C =
S ® # B E ®
= ?”‘k Current Protective Construction IP <52
YU ER 20mA Max "y % I & =5
Vibration 49m/s?
# g (5G)
Maximum Response Frequency 9,600C/T 25,000C/T 50,000C/T Shock 1,960m/s?
B X b B A R B 576kHz 1.5MHz 2.5MHz & E (200G)
Rise time, Fall time Mass
o B 1kg M
T LY TTFYUEH 200nsec El g g Max

Il CIRCUIT AT OUTPUT STAGE (EXAMPLE)
HAEEE ()

@ Line Driver Output 24 > KZ14/3HH

261531 or compatible Twisted Pair Shield Cable.
YA AT I—=ILR
261531 1H% / —

Encoder

1o

26L.S32 or compatible

26L.S32 184

‘ *Transmission distance 1Tkm Max

7

T EXIEEE 1km LT

*¢Note that transmission distance depends much on ambient condition.
X RNGRIERHE, FERRBICLVRZCEDYETOTIERS LS,
*Use transmission cable after verifying effects of impedance characteristics, etc.

KRR —TIVE, A E—-4 2 REHEOREE TR0 L, FALTIESL,

Il CONNECTION TABLE
TS

97F3102E22-14P

PIN Function PIN Function
A A ch Output K V ch Output
B A ch Output L V ch Output
(o] B ch Output M W ch Output
D B ch Output T W ch Output
F Z ch Output S DC+5V
G Z ch Output R GND
H U ch Output — —

J U ch Output N Case GND

Il ATTACHING WAY (EXAMPLE)
W& ()

Dimension mm ~Fi%& mm

EU ch Output

HABAEE

Il OUTPUT PHASE SHIFT

BE+F1.5°
EES D

/57\1

Error between

A ch Output - TS5179N60 ab.cd=1 =1
A H8E ) | — 1.:
= + -
T e=T=x3
T.T
B ch Output - TS5170N60 a.b.c.d = i*s
B A8 _,__\__,_ e =4T~10T
alb|c|d -TS5178N60 ab.cd=7 + &
Z ch Output ‘ ‘ e =8T~20T
Z AN Viewed from Shaft End
e HimLWRT
‘ ‘ ccw

Error between the key groove center of the coupling
By TV T DX —EFRDHEDEREET.5’

I

Viewed from Shaft End

#HiEL ) RT
I cow

EU #8H 7
EV ch Output
EV HBH A
EW ch Output
EW A | | |
k| I Im|n|lp|q
I~ rl

k.lL.m.n.p.q =30°%1°

® Align the center of key groove with motor Zero point.
oL A—4DX—BRLEE—FDNDEREEHETL I,

Plus pan-head screw
FFRFLENNRBL M5

rl—%oles for the coupling mounting
By TV TR

Jamygaug, 13



INCREMENTAL
LT UX B

APPLICATION FEATURES
A& B R

1 ®Measuring Equipment ® Ultra-High Resolution

= R IR

E ® Machine Tools ® Transmittable for Long Distance

= BN K(E RUHEER IR A3 T HE

1T} ®Robots ® Rigid model fully responding to industrial use
o EERCE TR T PR TS5 RS T AE 25 i BRBEAR (LI

=

OI S 9 OSeries

3XM4 RE 8

T Connector
—= MS3102A20 - 29P (compatible 1H4)
\MSS1OGB2O - 29S (Option # 7> 3 )

37.6 100Max
3XM4 Depth 8 76| 6.4
1 4
=
© o
o
25 | z
© —
©. 3
S

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

80 Max

Dimension mm ~Fi& mm

® DESIGNATE THE MODEL NO. WHEN ORDERING

HEX DR IEFK & EHIEE S 7280
© For special cases, please consult us.

O #BIHRIE TR 280,

TS54

90,000 (9,000)

TS5410N1

100,000 (10,000)

TS5420N1 The parenthesis shows the resolution for disk.

2 8

120,000(12,000)

TS5430N1 | ( YRR TARUBHEETT

fid

1/0 uonnjosey

(Meaez ) OIS 90 -

IC/IT-L 3-5 V

Optical Size
I ncremental $90mm
Shaft

Encoder

19 Zamugaus,

Output form
HARRE

L : Line Driver

Output phase
H oA M
3 1 A, B, Zphase

Voltage
5: 45V




Il SPECIFICATIONS
a5

Electrical Spec. BRI

Mechanical Spec. #mrIHEH

Resolution Starting Torque 9.8x10"2N-m
% # P 90,000C/T, 100,000C/T, 120,000C/T 2 ) K " 5 (1kgf- cm Max)
Supply Voltage o Moment of Inertia 3.0x10-5 kg-m?
E K B E DC+5V£5% Bt g X (300g- cm? Max)
Consumption Current Maximum Rotating Speed 5,000min -1
H ®B B R 500mA Max & A B & % K (5,000rpm) -
Radial 98N -
Allowable Shaft Load FEHm (10kgf Max) E
= b = N
26LS31 or compatible #F = # & = Axial 49N =
H 26LS31 48 B E M (5kgf Max) w
g Operating Temp. Range 10 ~ +75°C 1’4
"-': Pl Line Driver Source Current B % B E & B (&)
2 2 4 >>K 74N ) —2AER 20mA Max Storage Temp. Range - o Z
3 R # B B ® 20~ +85°C
= Sink Current Protective Construction
YU ER 20mA Max 7 % ® & IP =52
Vibration 98m/s?
# g (10G)
Maximum Response Frequency 500KkH Shock 980m/s?
B X B 5 B B ¥ i & B (100G)
Rise time, Fall time Mass
T OE Y, % OF Y OB 200nsec Max = 8 3kg Max
-
HAERE R () AR EZE
® Line Driver Output 4 > K4 /NHH A ch Output
Twisted Pair Shield Cable At [ | ] |
26LS31 or compatible A AT =R —T L
26L.S31 1Y / 261532 or compatible B ch Output J | | | | | | |_
26L.532 1HY B HHHA
R Z ch Output
4{__ Z fadh ow cow Viewed from Shaft End
¥ LW RT
Transmission 7;7
Encoder distance
100m Max
MARXEERE100MEL T
*¢Note that transmission distance depends much on ambient condition.
¥ FRNGRIERE S, FEARBICKUAREKEDYETOTITERS LS,
»*Use transmission cable after verifying effects of impedance characteristics, etc.
KBRS —TIVE, A E-F2 EMEOREE CHREOL, FALTIESL,
Hy‘ﬁ'jj_}f (@J) Note that attaching alignment can be changed by the couplings when coupled to the drive shaft.
Dimension mm & mm  BEIZRTIAAL MIERT BNy TU L TELL>TED > TERTOTEREL TS,
EREh#h Driving Shaft
Driving Shaft
EEBhSi - ——f& ————— - — < —
tE=— N
= %
7':77 ’’’’’’ 20 Max Encoder
I a-%

0.05TIR

=

Plus pan-head screw
F+FAMEANL M4

Il CONNECTION TABLE
TS

@ Please consult us how to connect.

@EH T ERBHEVEE L,

amygaug, ()



INCREMENTAL

INCREMENTAL
LT UX B

APPLICATION FEATURES
A& B R

® Brushless DC Servo motor control ® Easy to attach
AC.DC & — 4 filf# O 5 h5 5
® Ultra Small Size
it NE

TS52 [ 1LIN3[]L]

OI H 3 5Series

Dimension mm ~Fi%& mm

R14.5 +0.5

(Eﬂﬁﬁﬂ?’éé&#& U?‘i) _
PCD 291

Recommended screw hole

A‘\ on installation side I 1
= N PCD 291 3
Pa
7 1
\ e’/ :

socket set screw L
2XM2

RERMFLEDHRL | Z A
2AE =
9 31.5
02
Encoder mounting surface 77L ﬂ%
I 0-SWHE | tid
8l -
2 — S I
cos5 g N
|l _cos o3 23.5 Max o
RIS AN 12 gy comssranadTy z |
e ety BLHES R :
S SRANANNN Ak NS 9 - g gt
> S #3E KBRS RIL b M2.5 11.8
10.5 s F - FhELFER
237 <° L Recommended screw:
: bt Hexagon socket head cap screw.M2.5 ~__L=500Min
) Recommended A Plain and Spring washer is used.
Shaft Details Dimensions on shaft
EhEFAE - S EHETE
Unless otherwise specified tolerance is = 0.5mm HEEHAZE £0.5mm

® DESIGNATE THE MODEL NO. WHEN ORDERING
HEX ORI RXEHIEE L £E 0,

© For special cases, please consult us.
O 4B THEC FF 3L, Model No. 2
TS5 N3
D4 500 TS5204 N 300 (Pole ##:418, Output form HHM#E:L, Output phase HF148:6, Voltage BREE:+5V)
o 1,000 TS5207 N 310 (Pole #1618, Output form H 7L, Output phase H7148:6. Voltage EREE:+5V)
% )4 1,024 TS5208 N 330 (Pole #¥{:8#, Output form H7I58E.L, Output phase H7148:6. Voltage EFEE+5V)
5 2,000 TS5212
> e 2,048 TS5213
o 2,500 TS5214
= 3,000 TS5231
5,000(2,500%2) TS5217
x4 s possible, 100, 6,000(3,000x2) | | TS5233
%4 & e 4,006(2,048x2) | | TS5213

(“awz") OIH 35 | PL-L 6-5 Vv

Optical Output form Voltage
| ncremental HAOREE TBREERE
Hollow Shaft L : Line Driver 5: 45V
Encoder Pole 1 # Output phase
4418 & H M
6:618 6:A,B,Z,
8:81k U, V. W phase

0| Zamagaug,



Il SPECIFICATIONS
A5

Electrical Spec. BRI Mechanical Spec. ##E L4
Resolution Starting Torque 59x10"3N-m
% = B 500 ~ 6,000 C/T € ®» r L 7 (60gf - cm Max)
Supply Voltage o Moment of Inertia 1.0x10-6 kg-m?
g #K =B E DC+8V=5% B ot g X (10g-cm? Max)
Consumption Current Maximum Rotating Speed 6,000min -1
I . 200mA Max # A B B % & (6,000rpm) -
oS 0.05mm TIR Max IE
Mounting Tolerance Axial End Play
o o s . = 0.2mm Max L
. A B B X U |2
26C31 or compatible hEEEEE Shaft Inclination 0.1° Max E
# 26C31 14 N : w
% Operating Temp. Range _20 ~ +85°C 1’4
L-': ) Line Driver Source Current B % B E & B (&)
§ s | 714 KT AN V—2ER 20mA Max Storage Temp. Range 05 ~ +85°C Z
S ®R # B E ®
= ?i”k Current Protective Construction P Electronic Circuits Disclosed
»> 7k 20mAMax g ® m & | " mrasaw
Vibration 49m/s?
& g (5G) (¥®F1G)
Maximum Response Frequency Shock 490m/s?
BN ENEE 200kHz Max @ B (506)
Rise time, Fall time Mass
i kWU, XL TY BB 100nsec. Max o 5 0.2kg Max
- -
HAEREIEE (B) HARIAERE
® Line Driver Output 4 > KZ 4 /NHH T T T T
_ _ _ a,b,c, d a.b.c.d:(—1 + 8 e=T1§
26C31 or compatible Twisted F’a|r‘Sh|e!‘d Ca}ble 26L.S32 or compatible ‘ T T N
26C31 FH ) IAANTI=MT=TI [ g 530 4824 Ach Output | | | abcd=z £ & (X2, X48)
AtEHA g : From Uch (rise point)
to Zch center
Bch Output o
{ Biss | [ | [ S N
. g : ZABFRLEUME (L EY)
Encoder ‘XTransmission distance 1km Max » Zch Output I | -
| Wy N
MAREEBE 1 km LT ZHEEAH e
* Note that transmission distance depends much on ambient condition.
¥ FRNGRIERE S, FEARBICLUREEDYETOTITERS LS,
*Use transmission cable after verifying effects of impedance characteristics, etc. <i,
MARET—TIVE, A E—F 2 XFMEOFEE CHIEOLE, FALTIEZSWL,
EUch Output | | |
I ATTACHING WAY (EXAMPLE) EU #it7)
Hy1q-j§-i£ (WJ) EVch Output Pole
) ! R EV #EH [ — L B | kl,m,n r
Dimension mm 3% mm J,m,n,p,q
2XM2X3 o o
4 30+1.5 180
~] Hexagon socket set screw (Cup point) EWch ?EUE;; | ] | 6 20215 | 120°
PP R EW k) 1|{m|n; p|qg =1
/,\ﬁ/\mmnu (< 12:5E) M2x3 (2 &) . . s | 15215 | 90°
R % CcCw
Viewed from Mounting side
;& BELIRT
{‘ ——————— ©r T+ = CONl\IECTION TABLE
— i ©
Driving Shaft j °| ||| Hexagon wrench 1% ﬁ.ﬁ: §
ER Ehah AT Lead color Line driver Output
- J§ - FRE 542 KSR
RED i DC+5V
M2.5 Hexagon head socket cap screw BLACK = GND |
AEFAFIL N M25 LUE - AchO
R—LKS > R FH LK 5 AchOutput_
REBEZFE, DO BLUE ~BLACK &/ B Ach Output
— MIUTERALTLEZE W, GREEN & B chOutput
Please process and use the = ]
ball point wrench or hex GREEN .~ BLACK & B B ch Output
wrench as shown in figure. YELLOW " Zch Output o
YELLOW . BLACK %~ 2 Z ch Output -
Il SPECIAL REQUIREMENTS BROWN ES U ch Output —
For spema_[ cgfes, please consult us. BROWN ~ BLACK % £ Uch Output -
AR s cERT O GRAY X V ch Output
* With cover HIN—1F (442 ¢ 38 (CH V) FT,) GRAY ~ BLACK [k B VchOutput
- Open c.olllector output (5V,12V) /7J'—7"/ a 1/57 2 (5V,12V) WHITE a W h Output_—
* Less wiring type HEiR 217 — g
- Number of motors pole E— 424EH WHITE /' BLACK H. 28 W ch Output
* X4 resolution 4 fEDHRRE

Jamygaue, D)



INCREMENTAL

INCREMENTAL
LT UX B

APPLICATION FEATURES
A& B R

® Brushless DC Servo motor control ® Easy to attach
AC.DC & — 4 Hilf#l O H 285 %
® Hollow shaft Available up to ¢$9.525
(3/8inch)

FhZ2ili~ $9.525 (3/8inch) ETxHIE T AE

TS52 [ ILIN5[IL]

Dimension mm ~fi& mm
ﬁ
I ‘ ‘ R20
©
— [——— — - 3
S
N 1) 4
- 0
Z|r ) Mounting plate details
‘ 35 F/  BffiEhTE
Encoder mounting surface
I O-ARHE 2
- 22 Min\ 5°
g ©
3 <
LI A
§§ T 4E| 7 0
Le | H—— —f— s
S Tz
2.5 2XM3
7 —H
> Recommended Dimensions on shaft Shaft Detal ssc):(lzgto:et screw
£ % aft Details
‘ 946 | S ERHELET ] (At%acrﬁ(jj):&)
. - . o =  RANFR
Unless otherwise specified tolerance is +0.5mm BESMAZE £0.5mm BLoAHE
® DESIGNATE THE MODEL NO. WHEN ORDERING
28001 >, 4 I o /804 -
EEN ORI 2 EE 220,
© For special cases, please consult us.
S TS52 NS
S
o4 1,000 TS5207 N 500 (Pole #¥{:4#, Output form HAEEL, Output phase HH#8:6. Voltage EREEE:+5V)
2 1,024 TS5208 N 510 (Pole ##:6. Output form H71#E:L. Output phase H7148:6. Voltage E[E:+5V)
% )3 2,000 TS5212 N 530 (Pole #$1:8#8. Output form HAMAEL, Output phase HH48:6. Voltage TREE:+5V)
S 2,048 TS5213
= 5 2,500 TS5214
o 3,000 TS5231
= 4,09 TS5216
5,000 TS5217
6,000 TS5233
8,192 (4,096X2) TS5246
X 4 is possible, t00. 10,000(5,000%2) TS5236
x4 8L, 12,000(6,000x2) || TS5232

“aiez") OIH 48 -| PO-L 6-5V

Optical Size Output form Vc3|tage
| ncremental $48mm H.‘..jjﬁéﬁg BIREE
Hollow Shaft L : Line Driver 5: +5V
Encoder Pole 1 # Output phase
4:41%8 H oA M
6:618 6:A,B,Z
8:81& U, V. W phase

03 Zamagaue,



Il SPECIFICATIONS

T4

Electrical Spec. BRI Mechanical Spec. ##E L4
Resolution Starting Torque 9.8x10"3N-m
a5 i3 HE 1,000 ~ 12,000 C/T iz ) k )7 v (100gf- cm Max)
Supply Voltage o Moment of Inertia 6.5x10 -6 kg-m?
g #K =B E DC+8V£5% Bt g X (659 -cm? Max)
Consumption Current Maximum Rotating Speed 6,000min -1
I . 200mA Max # A B B % & (6,000rpm)
oS 0.05mm TIR Max
Mounting Tolerance Axial End Play
- : N 0.2mm Max
E mA &
26LS31 or compatible ArwmHEELEXL Shaft Inclination 01°M
o 26LS31 184 wEh 4 Max
< Operating Temp. Range
N -20 ~ +85°C
@ ) Line Driver Source Current ) £ =] E & B +
apg| 71 KFF74N v —ZXER 20mA Max Storage Temp. Range 95 ~ +85°C
S ®R # B E ®
= Sink Current Protective Construction
O UER 20mA Max el % I & IP =40
Vibration 49m/s? (5G)
& ) (HEF 2G)
Maximum Response Frequency Shock 980m/s?
BN ENEE 200kHz Max @ B (100G)
Rise time, Fall time Mass
- B .3kg M
T bW, % OF Y OB 100nsec Max = 8 0.3kg Max
- -
HAEREIE (B) A AEZE
® Line Driver Output 24 > K 1/3HH
T
T T T
, o abcd= - x> e=Tzx3
26L.S31 or compatible Twisted Pair Shield Cable. 61 $32 or compatible a.b - © d T4 TS 2
" VAANT IR & abcd=; = (X2, X4B%)
26LS31 18 s—7) | 26L832 1Y A ch Output | | | 4°6 '

T

Encoder

‘%Transmission distance 1km Max

7

T IR kmiL T

* Note that transmission distance depends much on ambient condition.
¥ RNCRIER IS, EARBICEVARZ(EDYETOTITERS LS,

A 1BHH
B ch Output —l

B 1N

Z ch QOutput
Z 18HAH |

I

g : From Uch (rise point)
to Zch center

10
g : ZABRLEURE (SLEW)

x1°

CcCcw

Viewed from Mounting side
MAELIRT

*Use transmission cable after verifying effects of impedance characteristics, etc.
MABRT — TG, A E—5F 2 ZBBHEOHEL CHRIEOL, FEALTESL,

Il ATTACHING WAY (EXAMPLE)
WF75E (B1)

Dimension mm ~Fi%& mm

2XM3X3
Hexagon socket set screw (Cup point)

/f\ﬁmﬁmwn L (< 1B &%) M3x3 (2 K)

e

[ 1

‘ 9

EU ch Output

EU 185

Driving Shaft
EREhah {_
M3 Hexagon head socket cap screw
RARMAAIL M3
|
Il SPECIAL REQUIREMENTS

Atk

+ Open collector output (5V,12V)

For special cases, please consult us.

ARG TR TV

F—7raLv4% (5V,12V)

« High resoolution 24,000Max. =/ HEEE  24,000C/T iz
* Less wiring type HER21 7
+ Number of motors pole - 2B

+ X4 resolution

X4 DEEE

Pole
EV ch Output _I I__I B4 | kI,m,n,p,q r
EV 48ih
4 30+1° | 180°
EWchOutput I | 1 [ 6 20=1° | 120°
EW #8847 kl | nipLa 8 15+1° 90°
Il CONNECTION TABLE
e &
Lead color Line driver Output
U —Fig& PP N PAY: b ]
RED 7 DC+V o
BLACK = GND
BLUE & Ach Output 4
BLUE ~ BLACK & B AchoOutput -
GREEN # B ch Output o
GREEN  BLACK # = BchOutput -
YELLOW B Zch Output o
YELLOW ~ BLACK %, B Zch Output -
BROWN % U ch Output
BROWN ~ BLACK #* 2 Uch Output -
GRAY ® Vch Output
GRAY / BLACK &k B VchOutput -
WHITE = W ch Output —
WHITE ~ BLACK B,/ 2 W ch Output -

Jamygaus, )4



INCREMENTAL

INCREMENTAL

A7 )X 2

APPLICATION
A&

® Brushless DC Servo motor control

AC.DC & — & illf#

TS52 [ 1L1N4[ ][]

FEATURES
B R

® Easy to attach

® Hollow shaft Available up to $20

OI H GOSeries

HLD (0 A 5
i~ 20 % TR TR

Unless otherwise specified tolerance is +0.5mm

4175
5
0.2
|
Z —
|
g, 9
g R

Shaft Details
SHEHAE

EESHAZE £0.5mm

24 Dimension mm ~Fi%& mm
12 4Xp3.5

1

;

69

Encoder mounting surface

I O-—ZRfHE
25Min.

$20 86~16
[

)
X
<
@

Hexa%én socket set screw 7XANT1IESHIL
271

Recommended Dimensions on shaft
HRE—28H

® DESIGNATE THE MODEL NO. WHEN ORDERING

HEX OB RXEEHIEE L £ 0,

© For special cases, please consult us.

O #BIMHRIE TR 280,

TS52 N4

X

T 45 1,000 TS5207 N 400 (Pole ##:418, Output form AL, Output phase H7148:6, Voltage BREE:+5V)
o 1,024 TS5208 N 410 (Pole #1648, Output form H AL, Output phase H7148:6. Voltage EREE:+5V)
g— 4 2,000 TS5212 N 430 (Pole ##:818. Output form H AL, Output phase Hi7148:6. Voltage BB EE:+5V)
5. 2,500 TS5214

= kB 5,000 TS5217

Q) 6,000 TS5233

= 8,192 TS5246

Cwsez ) OIH 60

P[]-L 6-5 V

Optical Size
I ncremental $60mm
Hollow Shaft

Encoder

25 Zamagaug,

/

Output form
HARRE

L : Line Driver

Voltage
BEREEE
5: +5V

Output phase

U, V. W phase




Il SPECIFICATIONS
A5

Electrical Spec. BRI

Mechanical Spec. #mRIHEH

Resolution Starting Torque 9.8x10"3N-m
23 i3 HE 1,000 ~ 8,192 C/T iz ) k )7 v (100gf- cm Max)
Supply Voltage o Moment of Inertia 6.5x10 -6 kg-m?
g #K =B E DC+8V£5% Bt g X (659 -cm? Max)
Consumption Current Maximum Rotating Speed 6,000min -1
I . 200mA Max # A B B % & (6,000rpm) -
oS 0.05mm TIR Max IE
Mounting Tolerance Axial End Play
o o s . = 0.2mm Max L
) A E BEX L k2R
26LS31 or compatible hEEEME Shaft Inclination 0.1° Max =
# 26LS31 14 N : w
% Operating Temp. Range _20 ~ +85°C 1’4
L-': ) Line Driver Source Current B % B E & B (&)
§ s | 714 KT AN V—2ER 20mA Max Storage Temp. Range 05 ~ 4+85°C Z
S ®R # B E ®
= Sink Current Protective Construction
O UER 20mA Max el % I & IP =40
Vibration 49m/s? (5G)
& ) (HEF 2G)
Maximum Response Frequency Shock 980m/s?
BN ENEE 200kHz Max @ B (100G)
Rise time, Fall time Mass
T EY TTF Y E M 100nsec Max H 3 0-5kg Max
- -
HAEREIE (B) HARIAERE
® Line Driver Qutput 4 > K4 /\HH -
T T T
) o a b.c.d a.b.c.d:zig e=T¢§
26531 or compatible Twisted Pair Shield Cable. 25532 or compatible } T
o~ YA RMNT =LK = ab.cd=- £ = (X2, X4B%)
26LS31 48 sF—J), | 26LS32 1Y A ch Output | | | i*5 .
A AEHH g : From Uch (rise point)
to Zch center
é B ch Output | | | Cx1°
B #HAh —l g : ZAFRDEURGIEY)
Encoder ‘%Transmission distance 1km Max R =1
I N — Z ch Output _,__|_
S AERERERE kLT Z f8ih w © cew
% Note that transmission distance depends much on ambient condition. ! X;%"ggpjg? Mounting side
¥ RNCRIER IS, EARBICEVARZ(EDYETOTITERS LS, :
*Use transmission cable after verifying effects of impedance characteristics, etc. ki.
MABRT — TG, A E—5F 2 ZBBHEOHEL CHRIEOL, FEALTESL,
I ATTACHING WAY (EXAMPLE R I I I
( ) EU #HtA
N Pole
RffFHE (B) cvanouon —1 | — | [T
Dimension mm <Fi& mm EV #87 oA
4 30=%1° 180°
2XM3x3 EW ch Output ] 1 I 6 20+1° | 120°
Hexagon socket set screw (Cup point) EW 87 Kl lml.n.p s 1521° 90°
I I =
2 /f\ﬁmﬁmwn U (< 12#%) M3x3 (2 4)
,,,,,,, 7= Y R R +
% © 1 f &
Driving Shaft [~ |~ Lead color Line driver Output
AR q_ U—FigE SAL RS NED
RED # DC+5V o
15 BLACK 2 GND
" BLUE & Ach Output 4
M3 Hexagon head socket cap screw BLUE ~ BLACK 5/2 A ch Output i
AERMHIL kM3 GREEN 7B B ch Output
Y GREEN ~ BLACK & B BchOutput -
YELLOW B Zch Output o
YELLOW . BLACK %~ 2 Z ch Output -
BROWN % U ch Output —
Il SPECIAL REQUIRE_I\{I ENTS | . BROWN ~ BLACK % & U ch Output
or special cases, please consult us.
Jr— GRAY 3 V ch Output
Tl FERIMERRIE BT S W al ]
AL - X s GRAY ~BLACK /B VchOutput
. Complc.ar‘nental output (12-15V) ;l T A EIIHA (12 ~15V) WHITE = W ch Output
« Less wiring type HER21 T — 1
WHITE ~ BLACK BB W ch Output -

Jamygaug, )6



INCREMENTAL

INCREMENTAL
LT UX B

APPLICATION
A&

® Machine Tools,
Spindle motor

AR
2KV FLE—4

FEATURES
B R

® Strong resistance against vibrations
MBI, B .

® High speed response

[EBudos2 X

® Output of pulses 4 times of spur teeth (Gear Module = 0.4)
4 501 A N L TH D B D 4 5070 2 % )
(HEY 2 — = 0.4)

TS5270N15 ® Sine wave signal output is also available

(80,000min™" or more is possible depending on resolution)

M I B 0 4 ERIE 2 & RSl (S REEIZ & 1 30,000min! BL I & A[BETF)
| |

L = 3500 Min

e

Dimension mm }i%& mm
Max. inalignment between sensor and wheel center

2X¢5.3 LY EREDN L 2 THhRE £0.3

N

©
~ 2
Tin 3
.- ~~ o [
S ; i =T T ] = O/\ 8
g ,:“’ m \‘\ l\_/ g
c s ! N <
583 . B E
D g0 NN s R
c — e c o
K ~ -/
9l g Ho © H
£x | g
RN Spur wheel ‘ Sk
S (Spur wheel is not included.) n '1;
c g
= 4o
< % & Spur wheel for
SN /) -o 04 Z-phase signal
Qo .
£ g . Z tHREE
£ ot
et ~N
EEY
£
= s el
o] ¥
© :
- ! )

40 Max

T— %A > O—8pikdETE 91227

Recommendable pilot diameter for motor ¢122=0°

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

® DESIGNATE THE MODEL NO. WHEN ORDERING
HEX ORI EEHRE S 7280

O FFalfiRid SRS &0,

TS5270N15

(@) MIB 04- 1024 C/T-L 3-5V

Magneticl
I ncremental
Built-in

Encoder

Module of Spur wheel Output jg;m Voltage
A 2R 12— hFiRE HARZRE EEET
NDEY2—Jb L : Line Driver 5: 45V
M=04 Resolution Output phase

07 Zamagaue,

SERE % No. of teeth = 256 s A1 M
1,024 % ¥ HEE 256 DIFE 3 : A B, Zphase




Il SPECIFICATIONS

T4

Electrical Spec. BRI Mechanical Spec. A4
Resolution (No. of teeth = 256) Air gap between Sensor & wheel
. R o o 0.15 +0.01
v # g | Ho2aCT (B2 256 DIBS) b EEEAOE v T =0.01mm
Supply Voltage 5% Radial Inalignment btwn Sensor & wheel
% & g K DC+5V gy, Y EEES Y PN HEER L +0.3mm
Consumption Current Axial Inalignment btwn Sensor & wheel
o B B % 800mA Max Y EEERS R NAEERL +0.5mm
: Operating Temp. Range
26C31 or compatible . -10 ~ +80°C
C o 26C31 48 B ff B E #®
£ Storage Temp. Range
o N -20 ~ +100°C
"-': A | Line Driver Source Current kR # B E #&
3 2 4 >>KZ 4N V—2ER 20mA Max Protective Construction IP < 50
3 g B m & 3
& Sink Current Vibration Full Amplitude
SUOER 20mA Max P & | 2iFlE 1.5mm 0.5Hr (5 ~ 500Hz)
Maximum Response Frequency 200KkHz Shock 294m/s? (30G) 3 axes 6directions. 10 times each
B K K & B B B & = 1imsec  3#6AME K10
Rise time, Fall time Mass
TEY. TTFYEM X £ 0-5kg Max

Il CIRCUIT AT OUTPUT STAGE (EXAMPLE)
HAEEE ()

@ Line Driver Output

26C31 or compatible

26C31 18

1o

Encoder

AU RIANED

Twisted Pair Shield Cable.
YA XTSI —ILR
=7

26L.S32 or compatible

261832 1HY

$*Transmission distance 1km Max

7

HAmEIERE T kMU T

* Note that transmission distance depends much on ambient condition.

¥ RNMERIERE R, FRARRICLUVRECEDYETOTIERSESL,

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

KABRT —TIVid, A2 E—4 2 2MEOREE CHEBOL, AL TS,

I CONNECTION TABLE
Bk
Lead color Function
U—KFige wOE
RED by DC+5V
BLACK 2 GND
BLUE & A ch Output
BLUE ~ BLACK & B A ch Output
GREEN & B ch Output
GREEN ~ BLACK ## 2 B ch Output
YELLOW -} Z ch Output
YELLOW  BLACK & 2 Z ch Output
Shield —=ILKN Case GND

I SPUR WHEEL (Separate Sale)
BeE (55)

Model No. No.of Teeth Outer Dia. Inner Dia.
BEERR | B HEESME HEEAE
MU1528N45 256 $103.2+0.02 a5 g1
MU1528N50 256 $103.2+0.02 $50 *°9"

Il OUTPUT PHASE SHIFT

HAGAEE

ATEHS

B ch Output
BRI

a| b c
\

A ch Output

ZHaHA

cw

I
C

Z ch Output —-
-

CW rotation viewed from magnetic sensor side

EERE AR 2 Y &) R TR R SRR

Il SPUR WHEEL SPECIFICATION

HeElELR

® Spur wheel of A-Bch Signals  A#H. BiEASREMLL

No.of Teeth

& % 256

Module

ESa-) 0.4

Pressure Angle o

E 5 & 20

el JGMA3 ~ 4 #&
A =3

Tooth Thickness 8

B & mm

Outer Dia.runout against Inner dia.

RE AT BTN 0.02TIR Max

® Spur wheel of Zch Signals ~ Z 1BFAAsEE 1

No.of Teeth 1

5] 8

Module

ES 2 0.4
Pressure Angle o

E 5 & 20

Tooth Thickness

E X 4mm

® Placement of Zch wheel vs Ach Bch wheel

ZHEEE A, BHEEEDCHLEREF

12mm

Index for Z ch
ZHRAACTY IR

heel for A.B ch
,B HHREE

INCREMENTAL



INCREMENTAL

INCREMENTAL

A2 )X 2)

APPLICATION
A&

® Machine Tools,
Spindle motor

AR
AV FLE—4

TS5291N100

MIB0.4

FEATURES
B R

® Strong resistance against vibrations

MREIPEIZ AL, (SHETES R

® High speed response
e MU

® Output of pulses 8 times of spur teeth (Gear Module = 0.4)
8 I A Nk L T D B D 8 5D/ S 2 % i )y

(HHEEY 2 — L= 0.4)

Detection gear example
1R ]
Z=128 M=04

=)
0
(¢53) Z
29,1501 ny =
o
3202 M ©
< b)
e\ ] ] ®
&l
’ 1\ —
AL
18.8 2635
27

Unless otherwise specified tolerance is £0.5mm

Z Phase Gap between sensor and gear.
ZHE 5 Y~ EGap
*\ 0.15 001
]
— : N
(
© ] ®
© —l— _J ol
Q| o
] 0 <l
- ABPhase/ 5
ABHEERS,

EBESAZE £0.5mm

Sensor back side

Y ER
10.3

@ =
ks}

o h L
0%
s>

e
$ ©)

Dimension mm ~Fi%& mm

Groove depth
ERE 1

| Z

2.7

LS

ZF ¥

Prosessing recomended diagram
for sensor mounting.

AR I T HEER

29.1501

2—¢1 H6
(For parallel pin insertion)
(FrEEAR)

.
2301

2—M3
(For sensor mounting)

(2 HEfTHHA)

® DESIGNATE THE MODEL NO. WHEN ORDERING
HEX ORI R EHIEE £E0,

© For special cases, please consult us.

O FFalfiRid SRS &0,

TS5291N100

MIB 0.4-

1,024

C/T-L

3-5V

Magneticl Module of Spur wheel

I ncremental AR 21— FEEE

Built-in DEY 12—
Encoder M=0.4

00 amagaue,

Output form
ebaji ]

L : Line Driver

Voltage
5: +5V

Resolution

% No. of teeth = 128
M3 128 DIHE

Output phase
H Hh M
31 A, B, Zphase




Il SPECIFICATIONS

T4

Electrical Spec. BRI Mechanical Spec. A4
Resolution (No. of teeth = 128) Air gap between Sensor & wheel .
% ® g | 10240T (84K 128 DB R) T2 Y EWEABOX ¥ v T 015 =0.01mm
Supply Voltage o Radial Inalignment btwn Sensor & wheel
& & g K DC+5V5% Y EEES Y PN HEER L +0.3mm
Consumption Current Axial Inalignment btwn Sensor & wheel .
3 B B % 200mA Max Y EEERS R NAEERL +0.5mm E
AM26C31 or compatible Operating 'I:(:Imp. Range - -20 ~ +85°C E
C o AM26C31 18 Bt B E ® -
£ Storage Temp. Range
N -25 ~ +100°C

"-'-f A | Line Driver Source Current kR # B E #& * E
E_ s 4K 4N V—XER 20mA Max Protective Construction IP = 66 1’4
3 ® B m & 3 )

Re Sink Current i i i i —

P 20mA Max ;ébrat"m g |80M/s? Max g;;g]t'ms’ 3Hr(10~2,000Hz)
Maximum Response Frequency 409.6KkH Shock 1,000m/s2 Max 3 directions. 6 times each
B XK 5 A B ¥ oKz ] B | 1imsec 3FM&6ME
Rise time, Fall time Mass
MY T T YU KM 100 nsec Max " 8 0.5kg Max
o -
HAERE R () H DG AEZE
® Line Driver Quiput 4 > K4 /NHAh T AB,Z
Twisted Pair Shield Cable.

AM26C31 or compatible
AM26C31 1H

T

Encoder

YA AT S— LR
=7

26LS32 or compatible
26LS32 1HY

‘>I<Transmisswon distance 1km Max

7

K EIEE kmBL T

* Note that transmission distance depends much on ambient condition.

¥ RNERIERE L. FARRICLVRECEDYETOTIERSESL,

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

HABRT —TIVid, A E—4 2 ZEMEOREE CHIBOL, AL TS,

I CONNECTION TABLE
i TS
Lead color Function
J—Kige o BE
RED b DC+5V
BLACK 2 ov
BLUE 5 A ch Output
BROWN * A ch Output
GREEN =7 B ch Output
PURPLE ES B ch Output
YELLOW ® Z ch Output
WHITE =] Z ch Output
Shield =K Shield (chassis) ¥—JUK (Ef&)

I SPUR WHEEL (Separate Sale)
teE (315%)

@ Please contact us for more information.

O HiIE S £

Ly,

LI —
A ch Output J |_ ABZ —l——l
AfEH T.ayb Ty d] L’Ae B #—

WAtE

Z ch Output K
ZHEh

— QW
‘_DCCW a,b,c,d= 01T
T 360

a+b, b+c = 0.5T £0.2T
1024 k=1.0T£05T

CW rotation viewed from Z ch magnetic
sensor side.
HEAEEEARDE!), Y E(ZEES
M) H5RTCWEEET 3.
Il SPUR WHEEL SPECIFICATION
A EEfLE

@ Spur wheel of A-Bch Signals

AT, BAERBEELH

l;lﬁo.of Te%t; 128
Module
E R ) 0.4
Pressure Angle o
E 7 & 20
A JGMA 4 &
o TIEREss 4 3mm £0.05mm
® Spur wheel of Zch Signals ~ ZHHAEEHE
No.of Teeth 1
i3] #
Module
EJa—-Jb 0.4
Pressure Angle o
E 5 A& 20 43 |
1
Ay JGMA 4 #& =13.3
" 8.6
o ERESS 5 3mm £0.05mm =

® Placement of Zch wheel vs Ach Bch wheel

ZHEEE A, BHEEEDMERSR

Zch
Z 18E 5

ABch
A,B 1HE %

amagaug,  3()



INCREMENTAL

INCREMENTAL

A2 )X 2)

APPLICATION
A&

® Machine Tools,
Spindle motor
TAERE I
2V FLE—A&

TS5291N500

MIB0.4

FEATURES
B R

® Strong resistance against vibrations
MBI, B .
® High speed response
[EBudos2 X
® Sine wave signal output type.
(30,000min™" or more is possible depending on resolution)

EREE SN (G682 & D 30,000min™ LI E & AIRETT)

Dimension mm ~Fi%& mm

g
ABPhase/ S
A,BAEEB 7

Unless otherwise specified tolerance is £0.5mm

=)
L©
N Sensor back side
) Y ER Groove depth
Detection gear example (¢5.3) é 103 b
1R 29.15%01 ny =
— — o <
Z=128 M=0.4 1 Irs) @& kS
=8
0%
> T I
P g
G 8 4
| @ e
N
] s |
]
) —
2N
Prosessing recomended diagram
for sensor mounting.
18.8 2:¢3.5 R A TR
29,1521
25.8
2—¢1 H6
e T IR (For parallel pin insertion)
Z Phase Gap between sensor and gear. , . N o (S[Zﬁt":/}ﬁ)\ﬂg)
Z1BE 5 Y ~H®Gap / )
0.15 2001 ! ' -
i . R i R o 3}
\ 04 1 0.1
[} v ‘ 6.5 7 $ ! 9 A
) ‘\\ ! K $ L
9| 8 3 _] ©| Center of geaf‘ J . 2—M3
= L] o WEAD -l (For sensor mounting)
« 0 3 (= HBAIA)

EBESAZE £0.5mm

® DESIGNATE THE MODEL NO. WHEN ORDERING

HEX DR IF I % 45

© For special cases, please consult us.

O FFalfiRid SRS &0,

LS,

TS5291NS500

MIB 0.4-

128 ClT-A 3-5V

Magneticl Module of Spur wheel Output form Voltage
I ncremental L KY 1 — FEfE LT EIREE
S N 4 .
Built-in DEY 21— A Analog 7FRATHA 5: 45V
Encoder M=04 Resolution Output phase
3% No. of teeth = 128 H H M

X % 128 DEE

3| amagaue

31 A, B, Zphase




Il SPECIFICATIONS
A5

Electrical Spec. BRI

Mechanical Spec. #mRIHEH

Resolution (No. of teeth = 128) Air gap between Sensor & wheel
. R o o 0.15 +0.01
% ® g | 1B/OT (#3128 DIHA) 'Y EWMERHOX v v T =0.01mm
Supply Voltage o Radial Inalignment btwn Sensor & wheel
g &K ® K DC+5V5% T EEES ST N EEERL +0.3mm
Consumption Current Axial Inalignment btwn Sensor & wheel
B B B R 100mA Max Y EWERS R MEEMERL +0.5mm E
Operating Temp. Range -
Analog output . -20 ~ +85°C
FFOTE B B E & * =
Output Formr AB Phase Vpp Storage Temp. Range —95 ~ +100°C LIEJ
H ] i3 i3 AB 1 Vdc ® # B E @ w
Z Phase Vpp Protective Construction IP =66 (04
ZH Vdc ® % & & = (&)
Maximum Response Frequency Vibration 2 3 directions, —
2 X B 5 B B X 128kHz P ) 80m/s? Max 35 3Hr(10~2,000Hz)
Maximum Rotating Speed 40.000min™ Shock 1,000m/s2 3 directions. 6 times each
B K B & & E Loomin & = 1imsec  3%H &6MH
Rise time, Fall time Mass
i kY, XX F YU EBRE et = 0.5kg Max

M CIRCUIT AT OUTPUT STAGE (EXAMPLE)

HARERE (B)

W\
C
5 h
f + 47Q
Op-amp
ARTLT

A A, B, B, Z, Z phase

—O AA,B,B,Z,Z#1

Output Signal
55

Op-amp maximum output current
ANRTUTHRAEDER +£10mA

Il CONNECTION TABLE
Bk
Lead color Function
J—FKige [ -
RED by DC+5V
BLACK 2 GND
BLUE & A ch Output
BOWN *x® A ch Output
GREEN & B ch Output
PURPLE % B ch Output
YELLOW -} Z ch Output
WHITE =] Z ch Output
Shield =LK Shield (chassis) >—JUK (Ef)

I SPUR WHEEL (Separate Sale)

wE (515E)

@ Please contact us for more information.

@I SR ZE L,

Il OUTPUT PHASE SHIFT

HAGAEE

abcd
J Y
T T 7 ‘
A /N
_ ;N
A, Ach
A, A ‘\ /
A \.,/ \

CW rotation viewed from Z ch
magnetic sensor side.

=N Z/ SN T2 a—5% EROFICRO A,
Z,Zch \ r VPP e ZIEEEAIASXYERTCWE
2,z ﬂ/\\ ) EOR LRHHEET B,
FASEES G

a, b, ¢, d=90°+3°

Il SPUR WHEEL SPECIFICATION
HetwEELR

@ Spur wheel of A-Bch Signals

ATH. BHER#EELE

No.of Teeth

Module

EJa-Jb 0.4

Pressure Angle o

E /& 20

Accuracy JGMA 4 §8
=] 32

Tooth Thickness
g &

4.3mm +0.05mm

® Spur wheel of Zch Signals ~ ZtH Al EL
No.of Teeth 1
23] # 4.3 i
Module 1
;E:)J_)b 0.4 8‘6 3.3
Pressure Angle o =
E 5 f& 20 1
Accuracy JGMA 4 iR

R 52

Tooth Thickness
E &

3.3mm +0.05mm

® Placement of Zch wheel vs Ach Bch wheel
ZHHEE L A, BHEEEDAMERF

Zch

ABch a Z 185

AB1EE8%

Jamygaue, 3)



Smartinc

Accuracy in 17bit is gained at 11.25° Max. {100min™"(rpm) or less} after power-on.
100min” (rom) MU F TRA 11.25°E8&7 % & 17bit DREICEY £7,

APPLICATION FEATURES *Absolute Signal Output
Fﬁ ﬁ q% E 77V a—MgEIN
) ®17bit/Turn (At6,000rpm Max)

®For Sm'EIIIEMlddIe Wattage Motors 17bit/1[A14£5(6,000rpm Max)

I~ RE - ®Bi-direction Serial Communication Type(NRZ)
¢ Robots WA ) 7T — 2315 1A (NRZ)
’Iijjc;/io; Vachines ®Fail-Check Operation

S[WEAL i
IHIRROE R ®Small Size (¢35)

/NE (¢35)

o t
TS5668N20 i
SI 3 5 ®Use this one as a substitute for a high resolution incremental encoder.
: BRAEA Vo) X VALY A= ORBFE LT T X0,
Series "

=
Section D-D . . s
3 ’..D ¥FED-D Dimension mm ~fi& mm
R
om Recommended
< Dimension on encoder
o I a—-SmfHHERTE
¥ b
[ 2XM2.6
Wg 02
2Xp3FES ;
divided equally «D
PCD 29 125° 500*3° . 4
ETF M |
Electronic parts . —I_ .
S m—f— e
[ | 1 ' Dimension
% - - motor shaft
£ | Axial End play +0.05mm J E—g#iE
] D-f=r #2524 % £0.05mm . _—
[O]p0.01[B - 3
! ~1d- [ B4 | 8
Section C-C | @
¥rEC-C
—_— . . $5.520.2 e Y
Screw with a hexagonal driving =1
hole(with dent end) @ § 0.05[B}]
M2.6X3(Attached 2 pieces) ©
2XM2.6 v 77
- RERFELDRT (VRI5%) $20 +0.025 ocl;|
M2.6X3 (2Af/E) [O]p0.01]B 0014 |~
Fasten Torque
DMLY
0.353+0.020N'm
(3.6+0.2kgf-cm)
Unless otherwise specified tolerance is +0.5mm HBENAZE £0.5mm

® DESIGNATE THE MODEL NO. WHEN ORDERING
EEX OB & B 280,

O FFAIfE#RIE SR 280,

TSS5668N20

SI 3- 17 bit -L P S-5 V
Smart Reso/I}Jtion [L: Line DZ"\;‘ A’SJ:S\“W

Voltage
Inc PERE Output phase ?ﬁ%§
Encoder Single turn 17bit W oH 4 ot
P : Pure Binary
2

33 amagaue



Il SPECIFICATIONS

T4

ABSOLUTE

Electrical Spec. BRI Mechanical Spec. #A L4
Resolution 17bit/turn Moment of Inertia
% " e 17bit (1 E85) T 0.24x107%kg - m* Typ
Output Phase Pure Binary Code Maximum Rotating Speed 6,000min -1
i 7 1 M2 — K & X B B B & (6,000rpm) M3
%‘pp'y V‘;);age - = DC+5V 5% F;"f;';l }ngﬁ 0.05mm TIR Max
90nsumption Current (Typ) Normal Operation Mounting Tol_erances ) Axial Enfi Play 0.1mm Max
H & 5 i 110mA Max ADBOHFBHNEIL | $HEASZ
Line Driver Shaft Inclination o

gj”tp”t F°";'J - . SALKRTAN BN 0-1° Max

” - (RS-485) Operating Temp. Range 10 ~ +85°C
Maximum Rotating Speed 6,000min -1 Max B £ B E # HA
B X B & & & (6,000rpm) Storage Temp. Range 20 ~ +90°C

®*R # R E #@ HA
35us ~ 63ps Protective Construction Not Enclosed
(Note) Including time for a request. ® % 1% & BERIES
Serial Data Transfer Cycle Zig\,\itge/pendss on tshe b Codes_. . Vibration 98m/s? (10G) (5 — 2,000Hz) for 2houers
s T e E®EE SR LT ,]'tls/‘:‘(ch ;;% ,&t;pézansm'ss'm' & B | 98m/s? (10G) (5 — 2,000Hz) & 2 R5Fd
DICEUEARL B, SE\ock 1,960m/s? (200G) 11msec, 3times
. 2.5Mbit/sec. HHE . & 2 | 1,960m/s?2 (200G) 11msec, &7[E 3 H
Mass 0.03kg Max Withou} Cable
Data Code Base Band NRZ (Bi-direction) & B (F—nagrw)
F - 4# 2 - K AN—Z/\> K NRZ (RAE)
I CONNECTION TABLE
¥ fit &

Lead Wire 'J— K#& | Function #%BE | Remark fia z
White =] Vce Main Power DC+5V 5% XER
Black 2 GND —
Light Blue  Xk& SD ) R _ s
Purple e 5 Serial Data YT TF—42ES

I RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEAFT 11—

ADM485 or compatible

Encoder Side Cable Receiving Side
I a-41 ®ar—Jw 2=
ADMA485 or compatible Vo LSy
ADM485 1 1KQ : : 1kQ ADM485 1%
I /\ I
{‘b—‘ % 2200 | / \ | 2200 %
I I
I I
% 1kQ 1 1 1kQ %
— I 1
— ! ! —
— , , —

An example of circuit structure

BB R B

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

RARET—TIVE, AP E—4 2 RHEORE S CRIBO L, FALTIESL,

—— SDAT : Serial Data

SYTINTF =4

SRQ : Request

YT b

amygaus, 34



Smartinc

Absolute encoder to output data of 23bit/Single Turn.
23bit/1 BE&&, >IN E—2 84T T TV Ya—rIa—4

oHigh Resolution : 8million division (23bit)
g%ICATION E;EA%URES T IRAEB00 143 ] (23bit)
e®Adoption of New ONE-chip IC mounted
®For Motor control Analog/Digital circuit
E— 2 il 7 a7 2L ONE-chip ICOERH
®Robots oHigh speed closed loop type of
oK b high interpolation internal circuit

Ay 10— F)L—7 @& 55 BN 0] i
®Upgrade of internal memory : more than 700 bytes
EH A TVEREUP700/31 bLLE
®Option of Temperature sensor
PN RS )
®Guaranteed accuracy 5 bit,even if the power is instantaneous

TS5710 N40 interruption during the rotation

| Bl gz rh oD FE G T IKE L 2 & Sbit K% & DRGE
|5 . ®| ow cost
2 Series gt
N ion D- .
[21] S%%%B%D Dimension mm <% mm
<L l«D —_— Recommended dimensions
|
For mounting to a motor
E—- AT HERE R
. 2xM2.6
e PCD 29%*
5% 8 5™
- g ° ‘
| S
! S
1
15
DF13-5P-1.25-DS
(EOtEE)
-T(HIROSE ELECTRI
. . 3 (HIROS CTRIC) Dimension motor shaft
= ¢ E-smt
”‘ [ ] 2 Axial End play
N e —— EXFZRA40.05mm 061
" . B
N ; .
% =
= BHA [l o) 3
25 p 2E e
0.035 $5.5° = {70058
- ; l 3
o Fary « £ T T f
© ~F % L1 == 0015 o5
b ¢20 -0.035 ~—
qjs'g‘m 2XM2.6 B 33 4£zggg
E Screw with a hexagonal driving hole(with dent end) $33. ©]¢0.01[ B
12 M2.6x3(Attached 2 pieces)
RARMELEDRT (VR3%) M2.6X3 (2AfHE)
Fasten Torque Unless otherwise specified tolerance is £0.5mm
#fThIL2 0.353+0.020 N*m (3.620.2 kgf-cm) EBEIAZE £0.5mm

® DESIGNATE THE MODEL NO. WHEN ORDERING
HEX ORI EEHRE S 7280

O FFalfiRid SRS &0,

TS5710N40

(“@iz) S| 35- 23 bt -L P S-5V

Smart Resolution | L : Line Dg\lﬂ A S : Serial

Incremental 5;2?:5 Output phase
Encoder H oh M
P : Pure Binary
2

35 amagaug,



Il SPECIFICATIONS

T4

Electrical Spec. B Mechanical Spec. It
Resolution . Moment of Inertia s 5
5 " o 23bit e e - = 0.17x10-6 kg-m2 Typ
Output Phase Pure Binary Code Maximum Rotating Speed 6.000min -1
H 18 Mio¥a—K E X B & =X E ’
Supply Voltage Operating Temp. Range 10—~ N
= i = K DC+5V+5% B % B E & B 10 ~ +85°C
Consumption Current Storage Temp. Range Con N
H = & % 125mA TYP. e = & = & 20 ~ +90°C
Output Form . . o e e . Protective Construction Open frame
H # # fE Line Driver 54 > KZ4/\ (RS-485) ® % P & AR
Maximum Rotating Speed o . . 1.5mm, 5~58Hz
B AHFEE X E 6,000min - ;{E'brat'o" g | 98m/s?(10G) (58-2,000Hz)for 2hours
Serial Data Transfer Cycle 98m/s2(10G) (58-2,000Hz) &- & 2R
ST L E % B H 35psec ~ 63usec Shock 1,960m/s?(200G), 11msec, 3times
Data Code Base Band NRZ fi % | 1,960m/s?(200G), 11msec, &7 E3H
¥ — &% a3 — F ~—Z/\> K NRZ ;";SS = 0.03kg Max
2=
Ll
[
o |
|
(@
(72
m
<
=
&
CONNECTOR TYPE : DF13-5P-1.25DS (20) (HIROSE ELECTRIC)
fEA%74 : DF13-5P-1.25DS (20) (e O+ &%)
Function Remarks
PIN No. e .
1 NC e
2 GND e
3 SD . .
Serial data signal
ST =__ é =]
4 sD SUTINT—81E5
Power
5 Vce TEE
N — ~
*/ 2ERKA2T7—R
Encoder Side Receiving Side
I a—41 Z1EMA
ADM485 or compatible 5V ! 15V ADM485 or compatible
ADM485 1824 , X ADM485 1824
1kQ v 1kQ
1 /\ 1
—_— X X | SDAT : Serial Data
o—l 2200 ! ' 2200 |—C Tk
o] 1KQ | | 1kQ Lq
] 1 | SRQ : Request
: == ! ! — IRk
| DE DE

An example of circuit structure

BB #E R Bl

Jamygaug, 36



Smartinc

Absolute encoder to output data of 23bit/Single Turn.
23bit/1 BE&&, >IN E—2 84T T TV Ya—rIa—4

oHigh Resolution : 8million division (23bit)
g%ICATION E;EAERES T IRAEB00 143 ] (23bit)
e®Adoption of New ONE-chip IC mounted
®For Motor control Analog/Digital circuit
T — 2l 7 s/ T ElER G ONE-chip ICOERH]
®Robots oHigh speed closed loop type of
oK b high interpolation internal circuit

U A B S\ P =10 e A E G 42
®Upgrade of internal memory : more than 700 bytes
B ATV EREUPT00/31 M2 L
®Option of Temperature sensor
WS v YT HE
®Guaranteed accuracy 5 bit,even if the power is instantaneous

TS5711 N40 interruption during the rotation

w [z e 0D AR T I U2 & S bit K1 % PRGIE

- . ®| ow cost

2 S I 3 5Serles e

(2] DF13A-5P-1.25DS (20) Di . +%

E (HIROSE ELECTRIC) [mension mim A mm
Connector 1Pin (EOtEH)

J%7% 1Pinfll

R2o
B - 8o {j@ N |
o S Ty ‘
= \
upll 22
40Max
90° M3x3
hexagon socket
set screw
(cup point)
ARANMFEIEDHRU
(7KR35%)
Smart Inc mounting surface  M3X3 24 11& (FIH#)
I O—FRfHE

25 2XM3 P=0.5
[
| i

T
) @ ' 7771
Z e =z e~ <

Ll eI -0 2

Nk | b zz7)

g 0) _| g

(46) Recommendation : © 7
i @ 1 M3 cross recessed head < Recommended
ith ti her. ;

Unless otherwise specified (s;:;v;t\;\g(:hgg? e washer Shaft details Dimensions on motor shaft
tolerance is = 0.5mm W3 R UMS HRE—28
EESAZE £0.5mm FoNZEEL{EH

® DESIGNATE THE MODEL NO. WHEN ORDERING
HEX ORI EEHRE S 7280

O FFalfiRid SRS &0,

TS5711N40

(“@iz) S| 35- 23 bt -L P S-5V

Smart Resolution | L : Line D?\lﬂ A S : Serial

Incremental ggi?f Output phase
Encoder H oH M
P : Pure Binary
2
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Il SPECIFICATIONS
A5

An example of circuit structure

BB R B

Electrical Spec. B Mechanical Spec. It
Resolution . Starting Torque (at 20°C) _3
2 = Bt 2sbit EBRLY  (at20C) 59107 N-m Max
Output Phase Pure Binary Code Moment of Inertia 6 )
Hi #E g2 K 15 1 8 = 1x10-®kg-m? TYP.
Supply Voltage Maximum Rotating Speed _—
8 ® ® K DO+5V=5% B X B & ® E 6,000min
Consumption Current Radial Play
H % 5 # 125mATYP. S S 0.05mm TIR Max
Output Form i . = = . Mounting Tolerance Axial End Play
e . # fE Line Driver 24 > K> 4/\ (RS-485) AP B EEEE XL whEH 4 0.1mm Max
Maximum Rotating Speed _— Shaft Inclination o
- _ - 1
B A B S DGR E 6,000min s 0
Serial Data Transfer Cycle Operating Temp. Range - N
Sy 7oL B % A O 35usec ~ 63psec B & B E & 10 ~ +85°C
Data Code Base Band NRZ Storage Temp. Range 20 ~ +90°C
7 — % 23 — F AN—2Z/3> K NRZ Bk # B E #
Protective Construction Open frame
& i# 1 & BREE
- 1.5mm, 5~58Hz
\;E'brat"’” g | 98m/s2(10G) (58-2,000Hz)for 2hours
98m/s?(10G) (58-2,000Hz) & 2R
Shock 1,960m/s2(200G), 11msec, 3times
& % | 1,960m/s2(200G), 11msec, £ E3E
Mass 0.06kg M
= .06kg Max
=+
%t &
CONNECTOR TYPE : DF13-5P-1.25DS (20) (HIROSE ELECTRIC)
fHEA3%Y4 : DF13-5P-1.25DS (20) (Ot &)
Function Remarks
PIN No. "
> m e %
1 NC E—
2 GND —_—
3 SD ) .
Serial data signal
SYTIVTF—H{EE
4 sD SYTINT—2ES
Power
Vi N
5 cc e
A =) ~
®/ ZERBA 271X
Encoder Side Receiving Side
I a-—41l | Z{EMA
ADMA485 or compatible 5V : 1 5V ADM485 or compatible
ADM485 184 X : ADM485 1524
1kQ  1kQ
1 /\ 1
—_ T T L SDAT : Serial Data
O—l % 220Q : / \ : 220Q % |—C YT F—a
o—| 1KQ | | 1kQ Lo
I 1 1 SRQ : Request
: = ! ! = I IRb
| DE DE
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Siidrt Abs’

Semi-absolute encoder to output data of 11bit/Single Turn, and 13bit/Multi Turn by turning the input shaft by about 1.9° after power-on.
EIRRAE. H1.9°OEEE T 11bit/ 1 E#E. 13bit/ ZEEGEHHTZEI7ITV 21— b a—4

APPLICATION FEATURES ® Small Size ® Serial Data Transmission
A& % E N S TIIT — ZELE SR
® 11bit/1Turn,Multi-Turn,13 bit.
® For Small Wattage Motors 11bit/ 1 [AldE, £ [AldEx 13bit.
INEERETE— AR ® Fail-Check Operation
®Robots H 2 itsae
TRy b ® Built-in capacitor makes it possible to work

during power failure
BERIFC A S 7 ) 5 KOV ¥ 7
HTCENRT -2 E Ny I T T LET,

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

S A 3 5 B ) FAERZEIC AU5S68SNI (5% M0 Hiz T E4,
Series

60 ¥

Dimension mm ~Fi%& mm

ABSOLUTE
|

1578

2X¢p3 &4
R14.5

Hexagon socket set
screws (attached)
NARMFIEDR U (K IFH%)
M3x3 (2 A&fHE)

2XM3 P=0.5

Encoder mounting surface 90° 41 Max
I a-4BftE
5 330 5 §)
c ‘ o2 15~20 :
‘3 g ; 0.2 Electronic
3% e ” parts
N e ZZIV I, ® ;;E IZZ7Z74 | L Hp —
g | --—{—f@fco2[g| —& [ —]—— ; EFHBS
N wareecors S\ Tz7777777) | 1] ;
o [q* | e
ol 1]l:@® | LS
102| || (1.6) 7 S & TN I 78
. 257 _N\(3.4)Jointrecess  Recommended f J: T 1 !
) O —3k(¥ Dimensions on shaft i
shaft details T ¥ B—3ElF UL H ==
I $6.3 TSR 14 ‘
Unless otherwise specified tolerance is +0.5mm HBENAZE £0.5mm

® DESIGNATE THE MODEL NO. WHEN ORDERING
EEX OB & B 280,

O FFAIfE#RIE SR 280,

TS5643N110

SA 35- 11/24 bit -L P S-5 V
Reso/I}Jtion [L:Line Dév\eﬂ AISJ:S\@

Abeal S Voltage
Absolute . i Output phase EJ?%L-T:
Encoder Single turn 11bit 5: 45V
Multi turn  13bit o :T'P ﬁB_*ﬂ
Total count 24bit - Pure Binary
P2
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Il SPECIFICATIONS

T4

Electrical Spec. BRI Mechanical Spec. A4
5 % Absolute Signal 11bit/turn and 13bit/8,192 turns (total 24bit) Starting Torque 5.9x10"3N-m Ma
5 @ 77V Ya—MES | 11bit(1 EE), 13bit (8,192 E#x) A5t 24bit = ) N )2 7 (60gf-cm) X
§ . | Incremental Signal 2,048C/T, 2-Phase output 1C/T, Zch. Moment of Inertia 1.0x10-6 kg - m? T
¢ B L2 oUXTRIESR | 2,048C/T, 2 HiHH , 1C/T, Z A 18 # £ %= (10g-cm?) P
Output Phase . . Maximum Rotating Speed 5,000min -1
Ea— = -
W + 18 Pure Binary Code #fi 23 K 2 X B & % & (5,000rpm) Max
Radial Pla
Supply Vqltage DC+5V=5% _ ST LB 0.05mm TIR Max
& P g E Mounting Tolerances Axial End Pla
- . < Y 0.2mm Max
- ATEBOHFBIEMLEX L Shfﬁﬁ?t'
Consumption Current 150mA EREER méjhnc fnation 0.1° Max
i 5 Battery Operation .
H & 5 piid Ky >\ EREES 1 100pA Max Operating Temp. Range 10 ~ +85°C
) B O B E # B

Line Driver Source Current Storage Temp. Range -20 ~ +90°C
Output Form 4 P2 2 PANRYERD &5 | 20mA Max Rk # B E #
H 2l i HE | 26C31 or compatible Sink Current Protective Construction Not Enclosed

26C31 1Y V&R 20mAMax | | & & 1 & GRS

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

L)X B0 170kHz & % | 1,960m/s? (200G) 11msec, &FH 3 E

Serial Data Transfer Cycle Mass Without Cable
WEIEEYE Baus H ) 03kgMax (S g
??ta Code i Mancf}ester code ® External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V
7 — z = — K F#R~Y > F 1 285 ® Fully absolute data of 11bit shall be output by turning the input shaft by about 1.9°

Il CONNECTION TABLE

# K

after the power supplied.

OsHFF/Ny T (VB) IR [REY F LBt ER6V]
ORI O—H, BFEEAK. ANBMEN1.9°BEI LI LICKY,
SEe&ENMbit 7TV - TF—2PHEAEhET,

ABSOLUTE

SIGNAL FUNCTION COLOR
Ee | m & B I SYSTEM CONNECTION
BRN =
Rx Serial Data * Eﬁ@]
— SUYPNF—4 [ BRN/BLK |
Rx %/ 8 :r ]
Incremental Ach BLU ! |
A 1 '/7{'1;‘ &5 ! Clock o1 AU5688N1 51 Frame Reception completed;
= L AIES BLU/BLK ! 2L JU-LRERTHA
LK E 2MER%
A A H5/3 | 57 IC,:M oS 25 Carrier Sensing Signal |
Incremental Bch GRN ! CRS[—— 74 Z{EE !
B . | ! 48 FvTELRER
1204 ® 1 EOP [~~~ Parallel Signal Renewed |
Incremental Zch YEL | i i 5 i
z r ! Chip-select input o CRC I5-#h !
T4 # ! HAHIEA S 13155 1st Half Frame  2nd Half Frame
7 L AIES YEL/BLK ! b : ] pesrp AIF7L—L #BFTL-L
z # %/ 2 ; ata select input [ 5 DO |47 e W Rt !
RED AT -2 THBAS SEL2 (SBID1 [45 20 it i !
Vce DC +5V P ! 63 D2 [ o1 |1 %) 4 H !
WHT/BLK I Mode select input A0 D3 Ba I
GND ov Ay ! e [ 1 43 £oi| (BE |
= ! - FO#BAD Al D4 [42 .
VB E’:alt(_ery WHT | 7S ES = H
Ny Ty =] i +5V D5 |41 72 | 9 i
GND ov BLK | D6 [40 SHEET
2 3 62|psr D7 [39 & P
RST 'JR-SS‘yEth GFiY TS5643N110 ; 26| py D8 |37 5'7 ; 221 o
CASE GND | ,C2se Ground GRY/BLK SYTIVES g,e”alll 26L.S32 tHE D9 gg 5 H ES E'U:) !
F=2R95FK JR /B BRNRX ignal; AW D10 31 2"’77@ § | = '
Shield Shield Shield % ! % D11 2 g = §‘0 !
S—VK Y-k Y=k BRQ/B%R_X LT D12 gg l 25 l 55
S ; D13 1oy |29
: 24 lyss D14f28—pa B 5t 47 ||
! gg (MSBID15 Frame Addréss 5 —j, |
i 6 7 I‘"[/Zi
i 56 21 :
Il DATA OUTPUT SEQUENCE | Voo [85__T Veessv |
b ~ 3 v =k ! !
T—AHNEAIL T (BREREH) | m |
1st Half 2nd Half 1st Half
[frame  Frame  Frame Il CIRCUIT AT OUTPUT STAGE (EXAMPLE)
DATA XEE7L-BXBEEIL-DXEEIL-L HAHEES ()
EOP _ [l n n X
D15 1 ( ; ® Line Driver Quiput 4 > K54 /\HA
Frame Address (7L —L7 KL X
TS5643 Twisted Pair Shield Cable.
26C31 or compatible / YA AT =R =T )b 261832 or compatible
26C31 16 26LS32 = A 5688N1
12| E
=
P
Encoder ‘~>Z<Transmission distance 50m Max
\

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

RARET—TIVE, AP E—4 2 RHEORE S CRIBO L, FALTIESL,

HAREIEREEOMIL T
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SERIAL SIGNAL RECEIVER
Y UTIUEEZ{EAIC

A¥—bFT =N

Smartceiver (ausessni)

The Smartceiver AU5688N1 is low cost versatile serial signal to parallel signal
converter.

The signal chip converter has 2 types of serial to parallel conversion format
that is format A and format B. In addition, format A has 2 modes that is | frame
mode. Format B has Il frame mode only.

Z~— b=\ F#t Smartdbs (2~ — 7 7V) Ty a— AT be CiHDO~ v
Fx AAFF LR ) T ERE STV ERICE R T LI LN TEE T,

AV =T TIDEREEINDIVIVTME T T+ =7y PAZ IV TLEST T+ —
<  BAEZ(Z L. 16bitD/ ST LI F— a2 AL E T,

Ll

-

s ]

|

(@]

0

=4 [l SPECIFICATIONS

T

%’pp'yﬂ%m'ta%é = 5.0V10%
%onsu;ptlon%)urre% +40mA Max
;:e rr%ssfle%olt%geE Max : Vpp Min : Vss
Output Current/Terminal
HoHE R B F +24mA Max
EP!Fermlsgble D*lﬁssma;&on 100mW Max
Operating Te%peratrugre ~20 ~ +85°C
1S%torage Temp;ﬁllenraturr:z‘F —55 ~ +150°C

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

Gk B2 AUSGBBN1 (L% (SPC004705Y00) % B &0y,
Pin :I'erminal Code Pin :I'erminal Code Pin Terminal Code
W F AW W F AW W F B W

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 a4 D5
17 NC 42 D4
18 NC 43 D3
19 NC 44 D2
20 NC 45 D1
21 VDD 46 VSS
22 NC 47 DO
23 NC 48 EOP
24 VSS 49 NC
25 CRS 50 CRC

4 Zamugaus,



Il OUTLINE (AU5688)
5

‘ 1908 Dimension mm ~}i%& mm
| 10:01
SRS
4o E
= = 5
= = . |: 5. 0.125%8s
= =EIF =1 o
= = T o= 10°
= INDEX = ° 0.5%02
% ( 5 1 ‘/‘7_- v % 1
I
1UUIJWIJUU|JUUIJ e ¢
|05 0.188%
L
5
-
B TIME SEQUENCE 3
AALLY—F 2R [
<
Stop bit
ZhyTEY b
25us 25us
1st Frame / 2nd Frame
RX —— B 7L — L BEIL—L
EOP I [
Hiz 1st Frame (Data) 2nd Frame (Data)
DO~ D15 0 X METL-bF—5— K gETL-LF-s
@ 1 Frame mode
17L—LE-F
25us 25us
‘_ st Frame ‘ ‘ 2nd Frame ‘ ___________
A — Jm¥ou—nl  Jw¥or-zl
EOP I_I
CS | |
SEL1 ,—\—
Hiz 1st Frame (Data) 2nd Frame (Data) Hiz
Do ~D15 7L -17-4 XUV -b7 -4
(@2 Frame mode
2 JL—LE-FR
I GLOBAL CLOCK CIRCUIT (EXAMPLE) I ENCODER INTERFACE (EXAMPLE)
70y 7 RiREEE ) I>aA-HFEDAE7 11— (Bi)
1A1 Y1 Y2
N oL | AU5688N1 CPU
! XTAL : SEIKO EPSON Encoder bus
e A O-ITV 8 -4 Line Receiver
XTAL MA-406 8MHz F1Lo—IN
R1:1MQ 26L.S32 or compatible
ct T 717:702 C1,C2 : 10pF (+5%) 261832 184
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SiiartAbs’

Full-absolute encoder to output data of 17bit/single Turn, and 16bit/Multi Turn.
17bit/1 Bl#5. 16bit/ ZEEGD 77TV ) 1—rIa—4

APPLICATION FEATURES ® Full Absolute Signal Output

A& B R

® For Small Middle Wattage Motors
A~ RE —

®Robots
(=87

TS5667N120

SA 3 SSeries

INT TV 2— MEFHH

®17bit/Turn,16bit Turns (At6,000rpm Max)
17bit/1 5, 2z 16bit (6,000rpm Max)

® Bi-direction Serial Communication Type(NRZ)
WA ) 7 L7 — 2585 R (NRZ)

® Fail-Check Operation
H iz brtding

® Even during power outage,Multi-Turn data are backed up by external battery and
built-in capacitor
FEETEIMIT Ny TV BLKOAE T Y 7T VT ST -2 %2y 77 o 7
LET,

® Dedicated serial signal receiver IC : AU5561N1 (Sold separately) is available.
HE Y ) 7IUES%I5 1C  AUS56IN1 (B58) ZH0 il 2 TV &,

Dimension mm ~Fi%& mm

X SIN.

(30)

Unless otherwise specified tolerance is *

R14.5 - 2
Hexagon socket set $24 (B Rl ESE 7SR Pl
screws (attached) PCD¢2910-*) H !
ARARFIEDR U (K IEHRE) _ g o - !
M3X3 (24K &) & :
2XM3 P=0.5 E b :
Recommended screw : p ! i
Joint Cross recessed machine screw M2.6 - E{Iit?’?stromc
0651 9'“ rec\;ﬁ; Encoder mounting surface A plain and Spring washer is used. 41 Max | -
e8tm- Ton smiam  EETFRFRAFIM2E | BT #&
G4 20 , " R L
(1.6) N\ 10.2 A/ o8 [ = !
rrzz27 el in -| ! g
I Q- N Q ;0
P SN 27 o O A I | 8
s Co.2 1 I g ] ] |
Y777 15~20 i‘ ] I !
© © .
—t e e Screws of attachment spring cross
© 3.3=02 Dinﬁgr?girgrzgegr?zgaft 8 recessed machine screw M2.6
Shaft details T — AEpE 9 Fasten Torque 5~5.8kgf-cm
B === ” B XEEAT Y
+FRfFZ PR IM2.6

0.5mm EEHAZ +0.5mm O ~JV 7 5~5.8Kgf-cm

® DESIGNATE THE MODEL NO.

WHEN ORDERING

HEX DRI e EEE £E 0%,

© For special cases, please consult us.

O FFAIfE#RIE SR 280,

TS566

7N120

SA_35-

17/33 bit -L P S-5 V

Smart SMEEE Vc.JItage
Absolute i i Output phase Eﬁ%’:—t
Encoder Single turn 17bit 5: 45V
Multi turn  16bit P :':HP jJB'*E
Total count 33bit - Pure Binary
2

Resolution [L: Line va\eﬂ A S : Serial
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Il SPECIFICATIONS
A5

Electrical Spec. BRI Mechanical Spec. A4
Starting Torque 59x10-3N-m M
Resolution 17bit/turn and 16bit multiturns Total 33bit 2 B N v 7 (60gf-cm) ax
25 i1 BE | 17bit (1 [E%5) 16bit (@) 45t 33bit Moment of Inertia 1.0x10-6kg-cm? T
LA . . - : ¢ »
Output Phase . . Maximum Rotating Speed 6,000min -1
#Ea— = -y
& + i Pure Binary Code #fi 23 K 2 X B & % & (6,000rpm) Max
Radial Pla
S_upply Vqltage DG +5V=5% _ ST LB 0.05mm TIR Max
& P g E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ANBMOFEME XL Shafﬁrjmz:ﬁ;ation .
Consumption Current 60mA FEERF EEH 0.1° Max
H & 5 P (Typ) Battery Operation Operating Temp. Range 210 ~ +85°C
100pA /3y 7 1) BRE)RF B O R E @ H
. . Storage Temp. Range
N -20 ~ +90°C
Output Form 5;‘”5 gg?‘l( *R # R E @& *
H h i - (RS-485) Protective Construction Not Enclosed
&® & 1 & BAREE
Maximum Rotating Speed 6,000min -1 Max Vibration 98m/s? (10G) (5 — 2,000Hz) for 2hours
B X B & ®E E (6,000rpm) = Ej | 98m/s? (10G) (5 — 2,000Hz) & 2 B5fH
35us ~ 63ps Shock 1,960m/s? (200G) 11msec, 3times
(Note) Including time for a request. & | 1,960m/s? (200G) 11msec, &7 3 [H
. Time depends on the ID Codes. -
Serial Data Transfer Cycle Mass Without Cable
s ~ 2.5Mbit/sec Start-Stop transmission. 0.06kg Max NG
N ] 74 . —_ oLy
U 7 N &g x B H E) - U IR MNERESS, =1 g (7- JIVEE Jb)
"DICENRERED, ® External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V
* 2.5Mbit/sec. AHFIR. OsfF(F/8y 7Y (VB) RS [REY F LBt ER6V]
Data Code Base Band NRZ (Bi-direction)
F —- 4 a2 - F AN—Z/\> K NRZ (RAE)

Il CONNECTION TABLE
X

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

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

Brown ES VB Battery (Notel) /Xw 5 UEjE GE1)
Brown/Black &, & GND —

Blue &5 SD ) _
Buo/Back &, B 5] Serial Data SYTITF—42{ES
Gray I3 CASE GND —

ABSOLUTE

Note 1 : Battery Power is necessary during Power Outage.

E1 Ny TFVERE, FEE-FTI -4 28T 258 ICLETT,

I RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEAFT 11—

Encoder Side Cable Receiving Side
T a-—41 x*r—Jw S
ADM485 or compatible 5v 5V ADMA485 or compatible
ADM485 1H2%4 %0 ADM485 1824

SANED

T

%2

1
1
1
1
1
1
1
1
1
kQ
1
1
1

1kQ %

An example of circuit structure

B R B

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

RARET—TIVE, AP E—4 2 RHEORE S CRIBO L, FALTIESL,

—— SDAT : Serial Data

SUTNT =%

SRQ : Request
YJIXb

DE
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ShiartAbs’

Mount Type, Full-absolute encoder to output data of 17bit/Single Turn, and 16bit/Multi Turn.
HAARK. 17bit/1 EEE. 16bit/ FEE D7 TV a1 —bIa—4

APPLICATION FEATURES ® Full Absolute Signal Output

ILT TV 2 — MEFHT
A& & ®17bit/Turn,16bit Turns (At6,000rpm Max)
® For Small Middle

17bit/1 18z, £ [B]fiz 16bit (6,000rpm Max)
Wattagigotors ® Bi-direction Serial Communication Type(NRZ)
I~ ERE - 4 RIS Y 7 L5 — 2 58fE R (NRZ)

®Robots ®Fail-Check Operation
=z H O 2%

® Even during power outage,Multi-Turn data are backed up by external battery.
(Encoder does not come with back-up capacitor.)
FRIFTEIMNI Ny TV T EERT -2 %Ny 27w T LET,
(ZYa=FIZFNy o7y TV T UHIERL TOFEEA)
® Bus communication system enables connection up to 8 shafts. (Special

TS5669N220

SA 3 SSeries

specification)
N ZSBIEHEHE T 8 il THASATRE (REIRIEAR)
N.P D S%E%B%D Dimension mm <F% mm

Mount Hole Detail
XIS AFE A

1]
-
]
-
O
0
m
<

Recommended
Dimension on encoder
I a-—SRHERTE

2XM2.6

PCD 29 *52

¢35

§
§
%
§
§
i

Divided equally
MXWTR FH

PCD 29 _1& 4
Electronic parts
EFEm =
H Dimension
Axial End play +0.1mm ¢’ motor shaft
2 Z 2N 5£0.1mm 0008 E-sETE
$6 ~0.015
| S 3
o] ' B | &
: (2]
Se‘ctlon Cc-C 0_035 |
m $25 Screw with a hexagonal driving ¢5.5:02 $ g
]
%
hole(with dent end) g 0 |#[0.05]B]
- M2.6X3(Attached 2 pieces) 1.§/ ©
re} : 2XM2.6 7 7
2] - ARRAEILDZ (7£35) AN $20 205 |0
M2.6Xx3 (2A /&) Bl = : -
R Fasten Torque
$6 5008 ol FEOffLY
- 0.353+0.020N'-m
$12 (8.6+0.2kgf-cm)

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

® DESIGNATE THE MODEL NO. WHEN ORDERING
AN ORISR Z HREC 23 L,

O FFAIfE#RIE SR 280,

TS5669N220
SA_35-

17/33 bit -L P S-5 V

Resolution [L: Line va\eﬂ A S : Serial

Smart SMEEE Vc.JItage
Absolute i i Output phase Eﬁ%’:—t
Encoder Single turn 17bit 5: 45V
Multi turn  16bit o _Hip ﬁB_*ﬂ
Total count 33bit - Pure Binary
2
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Il SPECIFICATIONS
A5

Electrical Spec. BRI Mechanical Spec. A4
Moment of Inertia
Resolution 17bit/turn and 16bit multiturns Total 33bit 18 t# BE %= 024x107%kg - m? Typ
7 i BE | 17bit (1 E%R) 16bit ($E45) &5t 33bit Maximum Rotating Speed 6,000min -1
& X B B % & (6,000rpm) Max
g @ | PureBinary Code #i2)Ea—K . STp i | 005mm TIR Max
Mounting Tol_erances ) Axial End Play 0.1mm Max
Supply Voltage DC+5v +100; ANMOHEME XL gffﬁiﬁmon
B B B E -3 h 0.1° Max
(Typ) Normal Operation Operating Temp. Range 10 ~ +85°C
Consumption Current 110mA EEEF B O B E &
H & 5 P (Typ) Battery Operation Storage Temp. Range 20 ~ +90°C
110uA/3.6V /N T 1) BRENRF R # B E @ BH
Line Driver Protective_ Construction " Not Enclc‘Jsed
Output Form ) 54 RS 4 = & L & BAREE
= Hh A R (RS-485) Vibration 98m/s2 (10G) (5 — 2,000Hz) for 2hours
= B | 98m/s? (10G) (5 — 2,000Hz) & 2 BFRE
Maximum Rotating Speed 6,000min -1 Max Shock 1,960m/s? (200G) 11msec, 3times
B X B & ®E E (6,000rpm) & %2 |1,960m/s?2 (200G) 11msec, &4E 3 [E L
~ Mass Without Cable =
?flg:e) Ir?c?lﬂ?jing time for a request. =1 2 0.03kg Max (F—7IVELHEWV) 3
Serial Data Transfer Cycle ;I?h(;gf/r;:g(jsstsg-tsr]ti IDtlgggr?‘\Si-ssion @ External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V o
YUT N EE BB T NEEES. T | esMtiNyF U (VB) #ES [REY FY Lt ER6V) 8
*IDICLURERED, <L
- 2.5Mbit/sec. A FEIHA,
Data Code Base Band NRZ (Bi-direction)
F — &# 3 = K| ~X—=2Z/\2FNRZ(HMH)

Il CONNECTION TABLE

X

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

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

Brown ES VB Battery (Note1) /Xw 5 UEJE GE1)
Brown/Black %2 GND —

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

Note 1 : Battery Power is necessary during Power Outage.

E1 Ny TUBRE, FEE-FTI>I—- 4287258 ICDETY,

I RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEAFT 11—

ADM485 or compatible
ADM485 154

Encoder Side Cable

=TI

Receiving Side

I a-41

FE

ADMA485 or compatible

T

5V 1 1 5V
1 1
1kQ : : 1kQ ADM485 14
1 /\ 1
% 220Q : / \ : 220Q %
i i
T | Tt
— I I ——
— , , —

An example of circuit structure

[E &R R Bl

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

RARET—TIVE, AP E—4 2 RHEORE S CRIBO L, FALTIESL,

—— SDAT : Serial Data

SUTINF -4

SRQ : Request
VJ7IRXb

DE
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SiiartAbs’

Full-absolute encoder to output data of 23bit/Single Turn, and 16bit/Multi Turn.
23bit/1 El#E. 16bit/ FEEO 7N T T/ Ja—bI>a—4

eoHigh Resolution : 8million division
l}.:_\g%ICATION ;;AEJRES 1= 57 FRFRES 00 7 43 1l
e®Adoption of New ONE-chip IC mounted
®For Motor control Analog/Digital circuit
T — & TFrwas /7Y AR ONE-chip ICO$RH
®Robots o®High speed closed loop type of
oK b high interpolation internal circuit

T — 2NV — Ty E R

®Upgrade of internal memory : more than 700 bytes
B A £ ) HFRUPT00/ 54 + 2L

®(Option of Temperature sensor
WS Y &R RE

®Guaranteed accuracy 5 bit,even if the power is instantaneous

TS5702 N40 interruption during the rotation

[l D T JEIBE TR 1= & Sbiths I 4 1R2E
" ®| ow cost
SA 3 5Senes 1§32 1

DF13A-7P-1.25H(21)
(HIROSE ELECTRIC)

Dimension mm & mm

1]
-
]
-
O
0
m
<

Connector 1Pin

(b0 BH) | —=F
| R2p
| —
i _ B ot & Y
| n_ S — —
‘ o :
| -
Electronic parts ‘
S5 &R O o
BFEm | 40Max 90! M3X3
hexagon socket
,,,,,,,,,,,, set screw
Smart Abs mounting surface (cup point)
T ] o ST AARMEEDHL
_I::l_ o5 2-M3P=0.5 w—\ (7K3%)
e M3x3 24 1/E (FI#)
77
@ YN Lo *
« ©,
1 s inl ™ =
i ] R
8 (20) Recommendation : 48
S (¢46) M3 cross recessed head ~ Recommended
T ! screw with captive washer. Shaf_t details D|menS|or;s on motor shaft
(Not attached) AR HERE— 28
#3E | +FRAFZNRIM3

FeNrEEERA

Unless otherwise specified tolerance is =0.5mm §ESAZE +0.5mm

® DESIGNATE THE MODEL NO. WHEN ORDERING
HEX ORI EEHRE S 7280

O FFalfiRid SRS &0,

TS5702N40

(“Jizz) SA 35— 23/39 bt -L P S-5 V

Smart Resolution | [L: Line DQ;T\ A S : Serial

SFERE
Absolute
Encoder Single turn 23bit Output phase
Multi turn  16bit A M

P : Pure Binary

Total count 39bit
2
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Il SPECIFICATIONS
A5

An example of circuit structure

[ R AE R B

Electrical Spec. B Mechanical Spec. It
Resolution 23bit/turn and 16bit multiturns Total 39bit Starting Torque (at 20°C) 5.9x10-3 N -m Max
% ## Bt | 23pit(1E#5) 16bit (HEER) A5 39bit E® VY (at 20 C) (60gf - cm)
Output Phase Pure Binary Code Moment of Inertia 6 )
1x10-°kg-m? TYP.
H i fi2Ea— K 18 I B % 9
Supply Voltage Maximum Rotating Speed _—
8 ® ® K DC+5V=5% B X B & ® E 6,000min
Normal Operation Radial Play
Consumption Current 125mA TYP. & STFIED 0.05mm TIR Max
H & =z pid Battery Operation Mounting Tolerance Axial End Play 0.1 M
65uA TYP. /%y 7 VBREIRS AN BHESLE XL HWHEH 5 mm e
Output Form ; ; = KRS Shaft Inclination
” " Line Driver 4 > KZ4/\ (RS-485) °
H # i e SfEh 0.1
Maximum Rotating Speed — Operating Temp. Range .
B A KR EEEE 6,000min B E e i 10~ +85°C
Serial Data Transfer Cycle - Storage Temp. Range .
Sy TN B ¥ E 35pusec ~ 63usec B B B E ®© -20 ~ +90°C
??ta Code ) Base Band NRZ Protective Construction Open frame
F - &% 1 — K ~N—2Z/\> K NRZ ® % ® = B
Vibration 1.5mm, 5~58Hz
- B 98m/s2(10G) (58-2,000Hz) for 2hours
98m/s?(10G) (58-2,000Hz) & 2R
Shock 1,960m/s2(200G), 11msec, 3times
& % | 1,960m/s2(200G), 11msec, £ E3E
gass 0.06kg Max
=
%t &
CONNECTOR TYPE : DF13-7P-1.25DS (21) (HIROSE ELECTRIC)
fEA%74 : DF13-7P-1.25DS (21) (e O+ E1#%)
Function Remarks
PIN No. e Bz
Power
1 Vce TR
2 GND E—
3 GND E—
External battery
4 R ACEDL -
5 SD . .
Serial data signal
__ SUTIVT—A{EE
6 SD SUTNT—41E5
7 NC Em—
s — ~
*x/ ZERKA427—X
Encoder Side Receiving Side
I a-41 | Sl
ADMA485 or compatible 5V 1 15V ADMA485 or compatible
ADM485 1634 : X ADM485 1824
1kQ , 1kQ
1 /\ 1
B O_l % 2200 : / \ : 2200 % |—C I SDAT : Serial Data
! ! JITINT =4
o—| 1kQ | 1kQ Lo
I — | | SRQ : Request
: — | | pu— )Tk
| DE DE
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Sm_baﬁy t ADS® T—Format®

Full-absolute encoder to output data of 17bit/Single Turn, and 16bit/Multi Turn.
17bit/1 Bl#5. 16bit/ ZEEGD 77TV ) 1—rIa—4

APPLICATION FEATURES ®Full Absolute Signal Output
H% i K INT TV 2— MEFHH
) A ®17bit/Turn,16bit Turns (At 6,000rpm Max) v
¢ Small Middle Wattage Motors 17bit/1 A4z, % [#5 16bit (6,000rpm Max) ——
I~ RE - ® Bi-direction Serial Communication Type(NRZ) A232
®Robots WIS 1) 7 L5 — 2515 ik (NRZ) VNN
SR ® Fail-Check Operation TR Tt
® Injection Machines E O btkhe
IHIRROE R ® Even during power outage, Multi-Turn data are backed up by external battery and
built-in capacitor
SFEFCENMIT NNy TV BLONE T Y T V3 T BT — 4 %/Sy 2 7 v 7L
TS5667N420 sy

® Dedicated serial signal receiver IC, AU5561N1 (Sold separately) is available.
Series V7 MERREIC AUSEINL () AIRO A T D XS

Dimension mm ~fi%& mm

Electronic parts

500+

P46

Encoder mounting surface

2XM3 I O-—4BfE

0
-0.0147-0.009

0.005

38Max

s

Hexagon socket go
set screw . == _ S Recommended
RANRFMIESHR U (K IFHE) Recommended encoder body mounting screw 3 _Recommende!
M3X3 &A(T/E) M3 Hexagon socket head cap screw Dimensions g” shaft
WART L O— AR L E— 2EHEREE
M3 KA AR b Shatt details
BhEFHR

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

® DESIGNATE THE MODEL NO. WHEN ORDERING
AN ORISR Z HREC 23 L,

O FFAIfE#RIE SR 280,

TSS5667N420

SA 48- 17/33 bit -L P S-5 V
Smart Size Reso/I}Jtion [L: Line va\eﬂ AISJ:s\erij\

Voltage
Absolute $48mm - AR ot e EEEE
Encoder Single turn 17bit 5: +5V
Multi turn  16bit o _Hip ﬁB_*ﬂ
Total count 33bit - Pure Binary
2
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Il SPECIFICATIONS
A5

Electrical Spec. BRI Mechanical Spec. A4
Starting Torque 9.8x10-3N-m M
Resolution 17bit/turn and 16bit multiturns Total 33bit e B k % 7 (100gf-cm) ax
25 )2 BE | 17bit (1 E%z) 16bit (@) A5t 33bit Moment of Inertia 6.5x10-6kg-om? T
LA . . - : ¢ »
Output Phase . . Maximum Rotating Speed 6,000min -1
Ea— = =
& + i Pure Binary Code #fi 23 K B2 X B & % & (6,000rpm) Max
Radial Pla
S_upply Vqltage DG +5V=5% _ ST LB 0.05mm TIR Max
& P g E Mounting Tolerances Axial End Play 0.1mm Max
(Typ) Normal Operation ANBMOFEMER L Shafﬁrjmz:ﬁ;ation
Consumption Current 60mA FEEEF EEH 0.1° Max
H & 5 P (Typ) Battery Operation Operating Temp. Range 10 ~ +85°C
100pA /3y 7 1) BRE)RF B O R E #@ H
Storage Temp. Range
i i N -20 ~ +90°C
Output Form SR # # B K @
H ] i3 & (RS-485) Protective Construction Not Enclosed
*® & 1 & BBAEE
Maximum Rotating Speed 6,000min -1 Max Vibration 98m/s? (10G) (5-2,000Hz) for 2hours
B X B & ® E (6,000rpm) i B | 98m/s? (10G) (5-2,000Hz) & 2 KFFE L
35ps ~ 63ps Shock 1,960m/s? (200G) 11msec, 3times =
(Note) Including time for a request. & %2 |1,960m/s? (200G) 11msec, &4 3 [ 3
: Time depends on the ID Codes. :
Serial Data Transfer Cycle ; o Mass Without Cable (@)
s ~ 2.5Mbit/sec Start-Stop transmission. 0.08kg Max NG
2 1 -7 R — ey
PUT OV E R B S| T 2 s, 21 2 (F—FIEEHWV) 8
"DICKNRERED, ® External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V <
* 2.5Mbit/sec. SRR OsfF(F/8y 7Y (VB) RS [REY F LBt ER6V]
Data Code Base Band NRZ (Bi-direction)
F — &# 3 = K| ~X—=2/52FNRZ(AHM)

Il CONNECTION TABLE

X

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

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

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

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

Note 1 : Battery Power is necessary during Power Outage.

E1 Ny TFVERE, FEE-FTI -4 28T 258 ICLETT,

I RECEIVING AND TRANSMITTING INTERFACE
*/ZEEEAFT 11—

ADMA485 or compatible
ADM485 14

Encoder Side Cable Receiving Side

Tra-41 ¥ r—J ZEMA
5v 5V ADM485 or compatible
KO 1KQ ADM485 14

20Q

JAN

220Q %

T<H

:

An example of circuit structure

50 % 4 R 51

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

RARET—TIVE, AP E—4 2 RHEORE S CRIBO L, FALTIESL,

—— SDAT : Serial Data

SUTINT—4

SRQ : Request

YJIZX b

DE

amygaug, 50



Sm_baﬁy t ADS® T—Format®

Full-absolute encoder to output data of 23bit/Single Turn, and 16bit/Multi Turn.
23bit/1 El#E. 16bit/ FEEO 7N T T/ Ja—bI>a—4

eoHigh Resolution : 8million division
lg%ICATION %AEJRES SO0 |
e®Adoption of New ONE-chip IC mounted
®For Motor control Analog/Digital circuit
& — & il 7rus /7Y s plgdE#E ONE-chip ICOERH
®Robots o®High speed closed loop type of
oK b high interpolation internal circuit

7 1 — X R )L — 7y I N A

®Upgrade of internal memory : more than 700 bytes

A £ ) HRUP700/54 2LE
®(Option of Temperature sensor

WE v VSR e
®Guaranteed accuracy 5 bit,even if the power is instantaneous

TS5700N8400 interruption during the rotation

E [l rph DR PRI IRE L2 & SbithEE % IRAE
" ®| ow cost
2 SA4889nes 27k
2 Dimension mm ~}i% mm
<
L=500MIN.
; |
& ! ]

[e0)

< | 4=

S

9 ﬁ&' .
i - Z —
30 5
N.P o)
1 ¥ M5~ —-Y 5
T = *
TAPER 1/10
Shaft details
BhEF
Unless otherwise specified tolerance is = 0.5mm BENAZE £0.5mm

® DESIGNATE THE MODEL NO. WHEN ORDERING
EEX OB & B 280,

O FFAIfE#RIE SR 280,

TS5700N8400

SA 48- 23/39 bit -L P S-5 V
Smart Size Reso/I}Jtion [L: Line va\eﬂ AISJ:S\@

Voltage
Absolute $48mm ) SMERE ) Outpnt phase TESE
Encoder Single turn 23bit 5: +5V
Multi turn  16bit P :':HP jJB'*E
Total count 39bit - Pure Binary
2
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Il SPECIFICATIONS
A5

Electrical Spec. B Mechanical Spec. It
Resolution 23bit/turn and 16bit multiturns Total 39bit Starting Torque (at 20°C) 9.8x10"3N-m Max
% # B¢ | 23oit(1E14E) 16bit(ZEIEE) A5t 39bit Z® LY (at 20 C) (100gf-cm)
Output Phase Pure Binary Code Moment of Inertia 6 5
6.5x10~° kg-m? TYP.
H i fi2Ea— K 18 I B % g
Supply Voltage Maximum Rotating Speed _—
8 ® ® K DC+5V=5% B X B & ® E 6,000min
Normal Operation Radial 27N
Consumption Current 125mA TYP. EEEF Allowable Shaft load FREAM
H & S pind Battery Operation G = 2] bEi = Axial 8.7N
65uA TYP. /Ny 5 1) EhfER: Lyl ’
Output Form . - N T Operating Temp. Range
" \ - 10 ~ o
& 5 W o Line Driver 4 > KZ4/\ (RS-485) B O B E & M 10 ~ +85°C
Maximum Rotating Speed — Storage Temp. Range .,
B A KR EEEE 6,000min P g ~20 ~ +90°C
Serial Data Transfer Cycle - Protective Construction
Sy TN B ¥ E 35pusec ~ 63usec ® % i - 1P40
Iiata Code ) Base Band NRZ Vibration 1.5mm, 5~58Hz
F — &% 3 — K ~N—Z/\> K NRZ o B 98m/s?(10G) (58-2,000Hz) for 2hours
98m/s2(10G) (58-2,000Hz) & & 2%
Shock 1,960m/s2(200G), 11msec, 3times
& = 1,960m/s2(200G), 11msec, & A E3E
éass - 0.3kg Max
=
=t &
Lead Color Function Remarks
I — NGt 1% BE &%
RED Vee Power
b FER
BLACK
2 GND
BROWN/
BLACK GND E—
x/2
BROWN VB External battery
B3 SRSy TV ER
BLUE
SD
& Serial data signal
BLUE/BLACK == JUTINT—2{ES
- SD
&5/ 2
GRAY
% CASE GND
SHIELD
S—IVK NC -
s — ~
*®/ ZERBA 271X
Encoder Side Receiving Side
I a4l | Z1ER
ADMA485 or compatible 5V 1 15V ADMA485 or compatible
ADM485 1634 : X ADM485 14
1kQ , 1kQ
1 /\ 1
PR R : : —— SDAT : Serial Data
O—l 220Q | | 220Q |—C SYTILF—4&
o] 1kQ | 1kQ Lo
I — | | SRQ : Request
: — | | pu— )Tk
| DE DE

An example of circuit structure

[ R AE R B

Jamygaue,  5)
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Sha

tAbs’

Full-absolute encoder to output data of 17bit/Single Turn, and 16bit/Multi Turn.
17bit/1 Bl#5. 16bit/ ZEEGD 77TV ) 1—rIa—4

APPLICATION

A&

® Large Wattage Motors
KERE—AH

® Robots
(=R

® Press Machines (Capable of mounting vibration resistant, metal siit)
7V Z (WREGIEE 2 ) » MERRT

® Injection Machines

AR

TS5667N253

B R

%)
D

FEATURES ® Full Absolute Signal Output

INT TV 2— MEFHH

®17bit/Turn,16bit Turns (At 3,000rpm Max)
17bit/1 i, 2 Az 16bit (3,000rpm Max)

® Bi-direction Serial Communication Type(NRZ)
WA ) 7 L7 — 2585 R (NRZ)

® Fail-Check Operation
H iz brtding

® Even during power outage, Multi-Turn data are backed up by external battery and
built-in capacitor
PR TEIMT I NN T VB KON v 7 Y T ERliRT — 2%/ Ny 27 v 7L
EJ

® Dedicated serial signal receiver IC, AU5561N1 (Sold separately) is available.
WY ) 7GE52(5 IC AUS561N1 (Fl58) ZHUD i 2 Tk D £ 9.

Unless otherwise specified tolerance is £0.5mm

30 Dimension mm <}i%& mm
Elongate hole
51 2x963ER | .20
B | O 00
[N
J i
o ;
=) 8T4 3
P . <
| T
: oo
FHT
i 0.35
‘ 11
* L=500Min. " T
ol B an Encoder mounting surface
sl 85 & I a-SBAE
O OO =
S8 8  son
— ZZ A ViV g; "—k
% 1.5 &
& - [ J) S
@ | [15]|(15)135][][ 6 <
< a
Z 7
4.5
2XM5
Shaft details Recommended Dimensions on sshaft
BHEF X T 2EREE

EBESAZE £0.5mm

® DESIGNATE THE MODEL NO. WHEN ORDERING
HEX DRI e EEE £E 0%,

© For special cases, please consult us.

O FFAIfE#RIE SR 280,

TSS5667N253

SA 100-

17/33 bit -L P S-5 V

Smart Size
Absolute $100mm
Encoder

Resolution [L: Line va\eﬂ A S : Serial

Voltage

DFERE
Single turn 17bit
Multi turn  16bit
Total count 33bit

53 Lumagaue,

Output phase
H oAH M
P : Pure Binary
2
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Il SPECIFICATIONS
A5

Serial Data Transfer Cycle

Time depends on the ID Codes.

Electrical Spec. BRMLH Mechanical Spec. A4
Starting Torque 80x10-3N-m M
Resolution 17bit/turn and 16bit multiturns Total 33bit e ) k 2 7 (820gf-cm) ax
% i BE | 17bit (1 E%z) 16bit (£ @) A5t 33bit Moment of Inertia 6 )
18 i 8 = 150x10-°kg-m? Typ
Output Phase . . Maximum Rotating Speed 3,000min -1
Ea— = -y
& 4 i Pure Binary Code #fi 23 K B X B & % & (3,000rpm) Max
Radial Pla
S_upply Vqltage DG +5V+5% _ ST LB 0.05mm TIR Max
& P g E Mounting Tolerances Axial End Pla
e e g . et Y 0.1mm Max
(Typ) Normal Operation ANMOHEELRXL Shaft Inclination
Consumption Current 70mA EERF EEH 0.1° Max
H & 5 P (Typ) Battery Operation Operating Temp. Range 210 ~ +85°C
100pA /3y 7 1) EhfERF B O R E #@ H
. . Storage Temp. Range
s -20 ~ +90°C
Output Form 5;”5 Enﬁv?{r/\‘ ®*R # R E @& *
H ] i & (RS-485) Protective Construction P40
=® & i b
Vibration 49m/s? (5G) (5 -2,000Hz) for 2hours/axis
Maximum Rotating Speed 3,000 min-! Max = ) | 49m/s? (5G) (5-2,000Hz) & 2 BHRS w
®E X B & ® E (3,000rpm) Shock 1,960m/s? (200G) 11msec, 3times/direction =
& 2 | 1,960m/s? (200G) 11msec, &7 3 =
35ps ~ 63us Mass 1.2kq Max Without Cable (@)
(Note) Including time for a request. =1 = kg (F=—7IEEHEV) 8
<

U T LV E XA S

2.5Mbit/sec Start-Stop communication.

) - UV IXMEREED,
‘IDICKWRZELRS,
- 2.5Mbit/sec. LR,
Data Code Base Band NRZ (Bi-direction)
¥ — & 3O — K | RX—=Z/\2KNRZEHMHE)

Il CONNECTION TABLE

7 X

@ External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V

oSff(F/Ny 1) (VB) #HES [REUF 7 LEM ER6V]

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

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

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

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

Note 1 : Battery Power is necessary during Power Outage.

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

I RECEIVING AND TRANSMITTING INTERFACE
*x/ZEEEAFT71—R

ADMA485 or compatible
ADM485 14

Encoder Side Cable Receiving Side

I a4 ¥ r—J Z{EA
5V 5V ADM485 or compatible
KO 1KQ ADM485 14

JAN

20Q 220Q %

T

%2

An example of circuit structure

[0 % 4 R 51

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

RARET—TIVE, AP E—4 2 RHEORE S CRIBO L, FALTIESL,

—— SDAT : Serial Data

SUTLF—%

SRQ : Request
YJ7IXb

DE
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S;ﬂﬁiiyt:lﬂtjss® Gﬁﬁiﬂﬂﬂ@b

Full-absolute encoder to output of 17bit/Single Turn and 16bit/Multi Turn.
17bit/1 Bl#5. 16bit/ ZEEGD 77TV ) 1—rIa—4

APPLICATION FEATURES ®Full Absolute Signal Output
H g i E TLT T a— MEEH
A ®17bit/Turn,16bit Turns (At 1,500rpm Max)
¢ Large Wattage Motors 17bit/1 iz, %[l 16bit (1,500rpm Max)
KRERE -4 ® Bi-direction Serial Communication Type(NRZ)
¢ Robots WA ) 7 LT — 4 5815 5 R (NRZ)
RO ® Fail-Check Operation
® Press Machines (Capable of mounting vibration resistant, metal siit) H O b
7_‘/ Z (ﬁﬂﬂ}f@i}ﬁi}%i&l U MEIKTT) ® Even during power outage, Multi-Turn data are backed up by external battery
¢ Injection Machines BT IME /Ny 7 ) T IS — 2 %3 27 5 T LET,
TR ® Dedicated serial signal receiver IC, AU5561N1 (Sold separately) is available.
VA = L= 5= i >
TS5667N650 HF L) 7ESZIE IC AUS561IN1 (F58) ZE0 iz Tk 3,
NSA135
-
) - - N
| Dimension mm ~Fi& mm
8 59
[a1)] 13 30 Elongate hole
< RN M., o0 | 2X96.3KR
I T ‘ ~
o A ~ Hexagon socket screw
4 Et ©| o AARME R b
| gle ‘ M4x20
CAP31 I = O O O A 7
ss 3 ’
8 3 @
b — =" QD
‘ J] a0
W 0.35 -
L=500Min.

Encoder mouting surface

I a-—ZRfE
w7zt )
N 52Min.
35| _12(25) 22 —
B Lzl
s i8 Bl |
I 2
[ Za
59 —
Recommended
Shaft details Dimensions on shaft
BhEEHR HEIRE— 28
Unless otherwise specified tolerance is +0.5mm BENAZE £0.5mm

® DESIGNATE THE MODEL NO. WHEN ORDERING
AN ORISR Z HREC 23 L,

O FFAIfE#RIE SR 280,

TS5667N650

SA 135—- 17/33 bit -L P S-5 V
Smart Reso/I}Jtion [L:Line va\eﬂ AISJ:s\erij\

Voltage
£ B iR E
Absolute _ SRR _ ot e = J.?'%L-T:
Encoder Single turn 17bit 5: 45V
Multi turn  16bit o _Hip ﬁB_*ﬂ
Total count 33bit - Pure Binary
2
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Il SPECIFICATIONS
A5

Electrical Spec. BRMLH Mechanical Spec. A4
Starting Torque 98x10-3N-m M
Resolution 17bit/turn and 16bit multiturns Total 33bit e ) k 2 7 (1,000gf- cm) ax
25 )2 BE | 17bit (1 ) 16bit (%EEE) 45t 33bit Moment of Inertia
-3 kg.m?2
18 i 8 = 1.21x10-%kg-m? Typ
Output Phase . . Maximum Rotating Speed 1,500min ' Max
Ea— = -
i # 8 Pure Binary Code #1233~ K B X B & & & (1,500rpm)
Radial Pla
Supply Vqltage DG +5V+5% _ ST LB 0.05mm TIR Max
& P g E Mounting Tolerances Axial End Play
R . [ 0.1mm Max
(Typ) Normal Operation ANBOFEMLEXL Shaft Inclination
Consumption Current 70mA EERF EEH 0.1° Max
H & 5 P (Typ) Battery Operation Operating Temp. Range 10 ~ +85°C
100pA /3y 7 U Bh{ERF B O E E #© B
. . Storage Temp. Range
s -20 ~ +90°C
Output Form 5;”5 Enﬁv?{r/\' *R # R E @& *
H 2l i RE (RS-485) Protective Construction 1P40
=® & i# b
Vibration 49m/s? (5G) (5 -2,000Hz) for 2hours/axis
Maximum Rotating Speed 1,500 min-! Max = ) | 49m/s? (5G) (5-200Hz) & 2 BER
®E X B & ® E (1,500rpm) Shock 1,960m/s? (200G) 11msec, 3times/direction
& & | 294m/s? (30G) 11msec, &7/ 3 |
35us ~ 63us Mass 1.5kq Max Without Cable
(Note) Including time for a request. g = Kg (F—7NExkV)

Serial Data Transfer Cycle

U T LV E XA S

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

) - UV IXMEREED,
‘IDICKWRZELRS,
- 2.5Mbit/sec. LR,
Data Code Base Band NRZ (Bi-direction)
¥ — & 3O — K | RX—=Z/\2KNRZEHMHE)

Il CONNECTION TABLE

7 X

@ External Battery (VB) recommended:TOSHIBA Lithium Battery ER6V
OSHFF/Ny 71U (VB) #2RE: [REY F7 LT ER6V]

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

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

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

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

Note 1 : Battery Power is necessary during Power Outage.

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

I RECEIVING AND TRANSMITTING INTERFACE
*x/ZEEEAFT71—R

ADMA485 or compatible
ADM485 14

Encoder Side Cable Receiving Side
I a-44 *r—JI Z{EA
5V : : 5V ADM485 or compatible
1KQ : : 1kQ ADM485 14
1 /\ 1
%2209 : / \ : 220Q %
| |
I I
% 1kQ 1 11kQ %
I I
p— ! ! — !
1 1

T

An example of circuit structure

[0 % 4 R 51

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

RARET—TIVE, AP E—4 2 RHEORE S CRIBO L, FALTIESL,

—— SDAT : Serial Data

STILTF—4&

SRQ : Request
VIR K

DE

Jamygaug, 56
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SERIAL SIGNAL RECEIVERS
Y UTIUEEZEAIC

ZAX— b=\

Smartceiver’ AU5561N1

AU5561N1 which is a serial signal receiver IC dedicated
to TS5667, TS5668, TS5669 provides serial-to-parallel
conversion of 40 to 110 bit signals, and interfaces with a
16/32 bit CPU bus or DSP bus.

AU5561N1 provides interrupt signals to synchronize with
a CPU. It can also read encoder data whithout a CPU in
two ways (Manual Mode) : ID3 (Single turn data, Multiturn
data, & Alarm)

IYA=ERE(EREN B 7L (40bit~110bit, 2.5Mbit) D73
FULILZfE, 16bitds K UB2bitCPU/ N A H A VNIDSP/SAAND A
2 —7 x—Z B % & 57-TS5667, TS5668, TS5669M D) 743
FZEBICTT,

AUSS6INLIFEIDAAE S 1% S > Tk, CPULDRIAD WHET
T, ¥72. CPUAHEFII Yy a—4F — 2 &g ANT 7-9121D3( 1
A5 7 — 24+ ZfE T — 2 +7 5 —4) E— POV 7 )L g s i UK
BEAEfATOET,

. SPECIFICATIONS % For details, please refer to operation manuals, 801100401E50
% BE#0I3 AUS561NT BIRBIIIE. (801100401E50) % BMC £ &L,
Supply Voltage
Source Current 40mA Max

H & B &

Permissible Voltage

HFREAANEERE

Max : Vpp Min : Vss

Output Current/Terminal

BB T +24mA Max
EP:rmis%ible D;Essipatgi&on +200mW Max
A

Operating Temperature

E’ilp 1159 ﬁp = -20 ~ +85°C
Storage Temperature —65 ~ +150°C

& # ® E

Il OUTLINE
AR

03,004

|
| 20.0#01

81 = 50

14,01
17.2:04

Index =

100 . =Kj|

UUUUUUUUWUUUUUUUUUU 1

30
0.65 0.30="

Dimension mm ~Fi& mm

0.152000

| |

1.6
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Il SYSTEM CONNECTION

> - =+ I
o A7 LEGX
¢ L +5v
16bit (32bit) CPU o6 | *5V po 81— ~
(Mode receiver example) 39 I% D1 g—g
(E—FZ1EHI) 51 | [ 5v D2 —ga—
57 | L5V D3 56
POWER ON RESET 76 | 5y D4 —¢
82 145y D2 54
S/E MODE 85 TEST1 D7 53 DO ~D15
86 | JEST2 D8 |52 USER DATA BUS
TEST3 49 :
87 | TEST4 D9 8 (16bit mode)
20 MHz 4|y D10 >— | (16bitE—FE)
e 5 %o D1t a6
+ 2 SYSRES D15 |45
I 5 ABSMD Dia |44
SDAT 43
10k _ 17 INRQ DIo 5 -
RD 69 | W D16 7
+5V 78 | ROMODE D17 {45
50m Max 79 | pAco D18 g DO ~ D31
FONCTION] AWG24 2(1) RQGT B; g 37 USER DATA BUS
e ‘ ‘ — =5 | RQSTB D51 |36 (32bit mode)
2 Lo
Voo oo (USER )(Ts) 57 %RB D22 gz‘ (32bitE—KBF)
- DECODER 71 IS D23 A
GND o 1, 72 CPUM D24 35
USER [AO 66 _{ a0 D25 730
GND o VB ADR [ g 65 1 A1 D26 59—
-~ 3.6V . 64 D27 55—
T BUS L[A2 a1 A2 28
VB ° 3 73 | DMODE D28 57
e DEENE . b 0205 | po- o
pS L SRQ 23
— b3 ] [ 11| DRCONT D31 (53 _J USER DATABUS
SD (o + m_ 10 | gpTs M32 f (Manual mode 40bit)
: 3 12D M33 55 (¥ =17V E—RES40bit)
it SN75176 € GND Mog [19
GND 8
25 GND M36 7
31 GND M37 16
291 GND Mog [15
@When "L" the number 73 DMODE, 68| GND INT |62 Interrupt output BT
o . GND 89 Time-out error ZALT7INIZ
it will be the CPU mode 32bit. 75 | GND TIMOT =35~ sending J%{=eh
@73%FDMODEE“L T 3L, 88 | GND RQBUSY —3— Reception Z{zh
CPUE—K32bite &Y E T, 931 GND RXBUSY —=—
GND  AU5561N1
I CONNECTION TABLE
sk
L I : Input O : Output P : Power Supply
FUNCTION FUNCTION FUNCTION
PIN | /0 | NAME FQNCT'ZN PIN | /O | NAME F;éNCT'AOEN PIN | /O | NAME F;NCT'AOEN
Hate e fesE s P feseR P
1 P Vop +5V£10% 35 | O D22 69 I RW
2 | | SYSRES | System Reset Y ZFLUtwh | 36 | O D21 |— Data Bus (32bit) 70 I STRB
3 P Vss GND 37 (o] D20 F—&INZ(32bit) 71 | s Control Signal
4 | X1 System Clock  78v% 38 [e] D19 I 72 | CPUM HEES
5 o X2 System Clock 787 39 P Vop | +5V £10% 73 | DMODE
6 P Vss GND 40 | O D18 74 I DS40
7 P Vss GND 41 | O D17 7| P Vss GND
8 (e] SRQ Request Signal Y7 IXMES 42 [¢] D16 76 P Vop +5V +£10%
9 I SDAT Serial Signal ~ JUTIUES 43 | o D15 77 I INRQ
10 | 1O | SDTS - 4 | o D14 78 I |RQMODE Control Signal
11 O | DRCONT Control Signal 45 o) D13 79 | RQCO HEES
12 O | RQBUSY HIHES 46 e} D12 80 | RQC1
13 | O | RXBUSY 47 | O D11 81 I | RQSTB
14 P Vob +5V+10% 48 (o] D10 82 P Voo +5V +£10%
15 | 0 M39  |—— 49 | O D9 83 I | ABSMD Control Signal %55
16 | O M38 50 | P Vss D GND 84 I TEST1 Test Signal 7N
17 o M37 Manual mode data output 51 P Voo L +5V210% 85 | TEST2 J
18 | O M36 TZaTINE—R 52 | 0O D8 86 | - -
19 o] M35 T —% 77 (40bit) 53 (e} D7 87 - - _
20 0 M34 54 e} D6 |— Data Bus (16bit) 88 P Vss GND
21 | 0 M33 55 | O D5 F—%/5Z (16bit) 89 | O | TIMOT | Time OutError ZALF7YFIS—
2 | o M32 56 | O D4 Lo 0 | - -
23 | O D31 57 | P Vop L 4BV E10% 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% 60 110 D1 94 - -
27 | O D29 ! 61 | 10 DO 95 | - -
28 0 D28 |—— Data Bus (32bit) 62 e} INT Interrupt signal EhAES 96 - -
29 | O D27 ! F—R/\Z (32bit) 63 | P Vss GND 97 | - -
30 o D26 i 64 | A2 Address Bus 98 -
31 P Vss | GND 65 | A1 FRLRISZ 9 | - -
32 | 0 D25 | 66 | A0 100 | P Vss GND
33 | O D24 67 | cs Chip Select  Fv7£L7b
3 | 0 D23 68 | P Vss GND
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I READING FORMAT
J—R7#+—<v bk (TS5667ND %)

Reading Format (Encoder data map) in 17bit CPU/DSP Mode
17bit CPU(DSP) £— FF—4 & L (T>0—47—%< v 7)ID0,3, DIHE

Address DATA
IDNo.| 'S0
AN DO Dt D2 D3 D4 D5 D6 D7 |D8 D9 D10D11D12D13D14D15
A2 | A1 | A0 - o
Transmission #fE D 0 0 OO0 O 0O
0o|0]|O0
. LSB Single Tumn Data ¥> 9V E—>7—%
0| 0| 1 | Control Data ALAO-VT =8 o
DO 17 16 15 14 13 12 11 _10
D7 Single Turn Data > IL8—>F—42 MSB
g [0 1|0 bit
DC 9 8 7 6 5 4 3 2 1]0 0 0 0 0 0 O
0| 1| 1| Status Field A7 —BXT4—ILF CRC
1/f0j0j0 O O O O OO OJ]O O O OO OTUOFPO
t1f0f1j0 0 0O 0 O OO O|J]O O O OO OTOTO
1/1/0/0 O O O O O O O |Communication Alarm &IET7T—L
0 | O | O | Transmission #(E 1D 0O 0 0 0 0O O O O
. LSB Multiturn Data ¥ILFE—>F—%
0 | 0| 1 | Control Data AT -2
16 15 14 13 12 11 10 9
Multiturn Data <JVF&2—>F—2MSB
oj1)o0 bit
ID1
8 7 6 5 4 3 2 1|0 0 0 0O O 0O 0 O
0| 1| 1 | Status Field RTF—BXT1—ILR CRC
1/0/j0|0 O O O O O OO|]O O O O O O O0TPDO
1{0/{1|]0 O 0O 0O O OO OO O O O O O O O
1/1]0|/0 0O 0 O O O O O |CommunicationAlarm &fE7Z7—L
0| 0 | O | Transmission #*#{5 1D 0O 0 0 0 0O0O 0O
_ Encoder ID (11H) Z>2—4ID (11H)
0 | 0 | 1 | Control Data arhA-ILTF -4
1 0 0O 0Ot 0 O O
D2 0| 1| O | Status Field RTF—BXT1—ILR CRC
ojt1f1}]0 0 0 0O OOO O|]O OO OOOOO
1/f04j0j0 O O O O OO O|J]O O O OO O OTDO
t1/f/0f1{0 0 0O 0O O OO O|]O O O OO O OO
1/1/0/0 O O O O O O O |Communication Alarm &IE77—L
0 | O | O | Transmission *(EID 0O 0 0 0 0 O O O
. LSB Single Tumn Data Y29V E—>7—%
0 | 0 | 1 | Control Data AA-T=8 i
17 16 15 14 13 12 11 10
Single Turn Data > IIL8—>F—4%2 MSB
o|1]0 bit
9 8 7 6 5 4 3 2 1]0 0 0 0 0 0 O
ID3 olql4 Encoder ID (11H) I>3—4ID (11H)|LSB Multiturn Data v FE—>7—%
bit
1. 0 0 0 1 0 0 01615 14 13 12 11 10 9
Multiturn Data ®JLF2—>F—%2MSB
1 0|0 bit
8 7 6 5 4 3 2 1|0 0 0 0 0O 0 O O
110 |1 ]Alam Data T7I—L7—% | Status Field 27 —BRT1—ILK
111]0 CRC Communication Alarm &E75—L

Il SCHEMATIC IN I/0 SIGNALLING (at 2.5 Mbps)

B DATA FORMAT
T—27 4=y b

Request Output

YIRS Control Field

CF
> hA=T 4 =LK
Data Input (Reception)
ABBE) T T T T
=y | oF | sF [oFo|pF1| | DFn|cRc]
CF :Control Field 3> hA—=IWLT 1 =LK

SF :Status Field X7—#X714—=JLK
DFO ~n:DataField F—&#71—JLFK
DFign=7

Il FIELD FORMAT
B74—IVKT74—7v b

(1 ) Control Field
yar |\E|—)|/7*f—}|/|\

_|O| 1|0|ccO|cc1|ch|ccS|cc4|
Startbit Sync Code ID Code Delimiter
Z4—hEy b o=t ID3-F PURPE

(2) Status Field
(2) A7 —BZXT74—JLK

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

Start bit Infomation Code Encoder Alarm Communication Delimiter
Z4—hEy b 1274x=Y3>a-K I 3-4  Alam 7UIv4

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

] ofa ar[ae]as]a[ds[ae]ar]

Start bit Data (LSB First) Delimiter
Z8—=hEy b 7—42(LSB 77—Z N 73v4
(4) CRC Field

(4)CRC 71 —JL K

_|0 |rc0|rc1|r02|rc3|rc4|r05|r06|rc7|

Start bit Data (CRC Code, LSB First) Delimiter
Z&=hREy b 7—%(CRC 1—-FK,LSB 77—-Xh) 7U3v4

I/OEB 2D Fh (2.5Mbpsks) (TS5667 DHI)

CS |—,

[ I

WR
" I O
DATA
o0, —(aom SRt
DO~D31 1us Max 4us
RQ
RQ BUSY ————
—I_J 3us Transmission Side Waiting
H S WAIT
RX § |_|
RX BUSY |
16us~44us Max 10us Max
Internal Data Serial Data Reception CRC Operation 1us Max
Il;sliching STINTF—2Z2E CRCEH
B — 4
" S5y F OLD DATA NEW DATA
35us ~ 63us Max
Released after the 1st READ
T (1 EENREAD THERS)
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Il TIME SEQUENCE IN CPU MODE (16bit)
B4 L —4 > X CPUE— K (16bit) DEI

(DRQ WRITE (when transmitting request)
RQZEAA (IR MEEE)

(@RX READ (when data reception is finished)
RX A& (F—22ER.T)

RXBUSY __|

AO~A2 ——— 0 s
28.6ns Min —=- 4.5ns Min INT
250ns Min 250ns Min
cs cs I e
__ | o 4.5ns Min
WR /T RD .
100ns Min ~ 50ns Min
i AO~A2 1 2
DO~D3 RQ DATA Received Data L
— Y P
Internal Request Register 2ET—% W”B:>< abed, efgh, ‘Ukl'
WY IR b X_RQDATA 50D+ g pos
Lyz4a ; ~
‘M Access Time | | ‘ 10ns~50ns
RQ BUSY T EZEA L 50ns Min ! rr

Il TABLE OF TERMINALS/FUNCTIONS

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

Ly £ = - = .
i EREE—&E FIZAUS561N1 IR B (801100401E50) & B2,
Designation Description of Function Designation Description of Function
T 1/0/T o & e ] PIN No. wre 1/0/T i & e 7] PIN No.
SRQ o Request Data output. 8 X1 | 20MHz Clock input. 20MHz +0.05% 4
Y TAMT—2HH, 20M70vY A% 20MHz+0.05%
Input/output terminal for both for Serial Data and X2 o 20MHz Clock output. Reverse phase X1. 5
Request Data. Usually receiving mode except during 20M7By TS X1EWAIAR
transmission of ID code. Fixed to “H” when it is not - -
used. 10 SDAT I §9}E§',Ra_tf‘ '”,),"]‘C;J 9
SDTS | WO | o)\ 5 —8E0s TN~ S OTEE AL HT 55 il
Fo BEEZERETIDI-RPEAINBEE-REEL Selecting input in manual mode for request tigger
NEEET—RNICES, IDI-REEHELEHBEZEE—NIC source of RQSTB (external) or 100ps (internally
£1-RB. KR{EARIEHEE. INRQ I | generated). - 77
It is used for controlling bi-directional line driver. :Bﬁggg;?—hB%g;{:g;ﬁb'%ﬁ;g%%ﬂ%ﬁﬁgt
Output is usually “L”, and “H” during only il ‘100“5_ Ll _% = = AFe
DRCONT o] transmitting. Open state when it is not used. 11 Interrupt output signal. “L” is set when data is
MBEZARZANOFESED BEIEL X EPIEH completed to receive. It is reset when output data is
H#HHTD, REASEA—T> . once read out by RD. DSP mode is reset by IS and
Usually 16-bits input/output data bus line. Request See iNT o ﬁi‘d?ore signal (L) of 1ps is transmitted in manual 62
_ Data is written here. Exclusive use for output in connection BB PIES, COES AL A BE T -SSR T TH
DO~D15 | I/O/T | manual mode. Z: =8 e
BRIE16DIA B AATHD, VI TANF —ZILTH | ke 3, AT —SERDICLN. IEHRMLT SLMIRT 2o
e o i 5| ERRZR DSPE—RTIZ.IS+CSICLWMERRT 5, BI¥ =27 JLE—
AL, v ZaT7IVE—REHIEHER, - o
- - - - RT3 1 usecDRO—TJES (L) & HEHT 5.
Upper side of data bus line. Tri-state for 32 bits Selecting i £ DSP or CPU 86
mode. No connection for 16 bits mode. Exclusive See meoz‘;tlﬁﬁ,,'fré?lgsu modzr“H“ foiclgngmggde’ etc.)
- use for output in manual mode. connection CPUM lru S . . . . 72
D16~D31 | O/ | 2552 Lfirfll. 32bitE—RF DB L, M54 RF—h% | table 3§Qipsfgfipé%ﬁ%ﬁa PERRTIANES.
3%.16bitE—R TR NAA L E—F 2 RERB, Y 2TV | EiRER = . -
E—RNIEEHERAET S, Control signal for ASIC. “L” for operating and “H”for
- " . non-operating 1/0 of ASIC. Transmitting/receiving
gfcﬁjgi?:iscg ?;tzlﬁuitlme' Use only in manual mode and | g, ) block of ASIC operates Independently of CS. Itis
M32~M39 [} > NA _f__ .:LT’JII-'E—FT‘(DJ}EHQL HAHE f;’g}g“‘”” cs | used for input of address code. 67
Fens, T ) HERRSH | ASICOBIEHES . LKL TV BEASICHBIfELTHIZT
2 - - EASICIRI/OBEZEFIET 5, LAL EZETAYIICD
Data Mode Control input. Input of “L” for 32-bit WTIECSICRIE < EIE S 3. PRLAO—R A HIZONT
DMODE | mode and input of “H” for 16-bit mode. 73 EET3,
" | F=4E—FALPA—=IL AN, 32bitE—RIEL. 16bitE—F - e
[HHEA DTS, Request is changed to manual mode for “L” only
- - - - — RQ MODE | when DMODE is 16 bits mode. 78
TEST1~ oo Ieft term:lna! forflmu‘lstlon\. L’Jus“.‘ually_g_t‘:l to “L”. 84~87 DMQDE?J“1 BbitE—RBE D& C DI FELICTBEYST
TEST4 Y3ab—a AT AMNGF BEILICEET 5. AN YA TIVE—RER D,
Request Busy signal. “L” is during transmitting Peculiar Request code is transmitted for applying “L”
SRSy Monitor signal shown that ASIC is during transmitting. [ in manual mode request.
RABUSY | O | yyTabBUSYIER ASICHEERTHBCEERTES | 12 RASTE | || 227 E—FUsIRMOB. LOREEMASE B | O
SRES EEFIEL, DYV IAPIA—RHEEEN D,
'l\?necgtivingl Busl.y Eigna|t‘;]|-'; izsdltgi_”gdre?eivmg- o RQCO I Request code is decided in manual mode according. 79
SyRITay onitor signal shown that A is during receiving. RQC1 T AT ILEOYI T AI—RERES B, 80
RXBUSY | O | m{zBUSY(EE.ASICHEEFTHB_EERT. E28| 10 T - —
=0 s Used with CS in DSP mode for synchronizing of DSP.
AES. 2EPIEL, e
- - s oo L”is setafor CPim_oge. 7
DS40 Iny | Selecting data in manual mode. 74 DSPE—R Dk, CSIES LHAL THEMT 5. DSPOR
Y ZaTIVE-FET—2RIRTS, FRAELTERY 5. CPUE—RFEFIZLICT .
Time-out Error. “H” output when serial data is not READ and WRITE signal in DSP mode. Usually set
returned for Transmitting Request according to para. = | “H” as readout mode. READ signal in CPU mode. 69
TIMOT O | 1036 B _ N o 89 YW * | DSPE—FDKF.READEWRITEE 5. BHHALLE—N
A4 LT INIT— U T AMEEICH L, SUT VT =55 DHIZLTH<, MCPUE—NTIZREADIE B &4,
BOTEAVEHER. Indication for the duration of Read or Write. It is used
System Reset input. AU5561N1 is reset and return to —— as WRITE signal in CPU mode.
initial condition for “L”. Request can not be STRB lru DSPE—RDBE, SEHULRUEBAARTHBEETRT . M 70
SYSRES | transmitted within 6ps after reset is released. 2 CPUE—RTIIWRITEELTERAT 3,
PU 5 = W = “,
é%?f“%tdgl:g%{;?‘ﬁg'“Us?g&’:ﬂg‘iﬁg‘gﬁ%ﬁ Address Input terminals. These are used as internal
s ee 4 RIXOUSECIR = A0 control by connecting with LSB side address from 66
A Al 1 CPU. 65
Receiving format select. “H” for 21, 20, 17 and 16 A2 FRLZAANEHF . CPULSDLSBEIZRL 2 &L LTH 64
ABSMD | bits encoder, “L” for 14 and 13 bits. 83 EaAL M A—ILICERT 3,
C@ﬁn"ﬁ?i)"H_ljJ'Ci)bB%lim bit. 20bit. 17bit. 16bitT>~
A DR, LOBII14bit, 13bit, I Input O : Output T : Tristate ley * Input & pull-up leo * Input & Pull-down
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Position converter (Digital converter)
R aarn—4a (FT 2IVEHZR)

Multi-turn type Position converter (High accuracy)

ZEGRMT R avaAv -4 (

I MODEL
PYrs
- 688N200
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.
WX T T I 2= by T—=F L HEL A )7L T~ 255 X (NRZ)
TRRBENBVVT AL T — 4% SFLIL O A FINESE F A BUI 1§52 =9 Td,
YA Ny TVERA MG T 5L TR E IO 20k A rTREICL TOE T,
Il SPECIFICATIONS
T
ltem 1 H Specifications
Power supply +109°
= B DC24V *£10% 0.2A Max

Sensor Model

i N

Smart Abs

or equivalent
2T—RTTY TS5667N420

F3EL R

s

Number of axis 1 axis
Detector | #= i ] # 154

Absolute detectable stroke turns

77V 1— MMEHERE 4,096[El%x

Accuracy

B OH OB EMEEeY)

(static condition) [combined sensor]
+0.022° (B§1LRF) (HBEE > HICED]

Maximum Rotating Sp_eed

B A B & & E

6,000min”" (rpm)

Resolution

s} 2 )i BE

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

Detectable stroke (Data increased CCW rotation)
BEZXbrO0-—7 PB29bit (CCWHEICTT —43EH0)
Resolution / turn 17bit
Position output | 1 [ # 4 & BE
ff B H I | Multi-turns countout ( 12 bit Max. in this unit whereas ) 12bit ( I a—-4HHlE16bit Max TTH )
2O EEHEE the encoder output is 16 bit Max. A1 =ybTld12bit Max (ZEJET,
Data renewal cycle
7 - 5B A S0us TYP
Signal output Transistor open-collector output
=) 5 far] A BIN.A—7>#L74H75 DC24V 5~50mA
Operating temperature & humidity Max (Non condensing)
P P E 0~+55C 90%RHETF (BB EEIL)
Mass 0.5kg (Withou} Connector)
=1 E (a7 2%kK<)
Used battery Lithium battery (TOSHIBA) or equivalent
#= A A < Ea 1 ER17500V/3.6V)F 7 L Eith (R ) £7/-134HY &
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Il OUTLINE
A

Dimension mm ~fi%& mm

1 30
98"% n3.2 55
_:I_ !
N
0
3
- E
g 0
U
o]
—
1]
=
u o|olo
| 11522
i
L I®p [°
\ s E
-4 m
:I- Name plate $81R g‘ i
= == I3
S ER R
Applicable connector (attached) Aoplicabl h
WEIx72((TRSR) TA4688N200E1 Applicable connector (attached)
17JE-23000-02(D8B) Ba27s (RG]
of sauivalent | FCN-361J040-AU
. N7 or equivalent
it £ on/ EEREELE
[=he b . _ -
; R B20S 20
applicable wire size  Max !
S aoh_y  BAERYTIXAWG22LIT “TrA | [ge
or equivalent ! 17|23
TS5667N430 s EET \CN?_ ! J% g; B R P I
st : ' B14]2° 2!
(s ElR,: X . | BT3|2/ z
B XX ! J_ I gﬁ %9 17bit/rev 54
[ . ' A : BT0]2" 2
L] i — )_OS _____ B ' (B9 |2" % 12bit/rev
Recommended Cable = ' (B8 12, 573
HWRT—JIL ' 86 | gm 2
Twisted totally shield 3P (6wires) ! [B5 |2 Output 1
VAT ——1ES =V 3P (615) - A2012; Az
Size : AWG20 i A19]2 27 Multi-tums data
I A18]2'® 2% | 1ohit
4 Z:AWG20 (0.5mm?) : AT7|2 20 | BEET-5
Cable Length : 20m or less(Including Detector Cable) | ATel20 L 2% b
=7 IR20mUT RESZHBT—TIVEET) i Atz i TR
Be sure to use cable with AWG18 or more when . IAT3] 5% i 4,0961rev, 16 turns detect
IAT3] 2 data
cable length is 20-30m. ' AT2|2% |1 4,096/rev, 16EIE R
=7 IVRN20-30mELBIHE SEIRF (X - A2 [PEET-S connect according fo spec.
AWG18(0.75mm?) L E D7 —TIVEERT 3L, e Aol |t MERICAE TEROCL
Control sour e [A8 |2 CN1
iR 1} +24V » | [A6 A
XX = 1K A5 |RDY
(oc24v) e R & S %%Y -
e 1| R |
M3 terminal Block o3 Lraph
screw terminal Bloc B2 |
M3IEF & L{+—{B1 | :24V 3 2
= A2 |com IDC24VI
o Vv — A1/ COM j—T
= F.G Power supply for I/F
1>2—T11XER

Contacting frame

Ef BT

\
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NOTICE IN TRANSMITTING

Bk EDEE

1. HOW TO CONNECT
TO A POWER SUPPLY

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

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

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

Encoder Output

I a-20HEA
® &)
Power Electric :
Supply device
& & L BREE Encoder
o 4 o I>a—4

Fig.1 Favorable Sample
K—1 RV

2. GROUND LINE SHOULD BE
AS THICK AS POSSIBLE.

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

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

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

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

4. IN CASE OF HAVING NOISE ON
POWER LINE

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

Stable potential should be maintained by grounding the
shield.

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

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

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

6. POTENTIAL STABILIZATION FOR
AN ENCODER CASE

An encoder case must be maintained in stable potential.

3. CASE GROUND ¢& CIRCUIT GROUND
DI

7 A4 ZEREEMIEL . Case Ground & DRIZ 50V L Lo/ A4
ANFeoT0DB & BBGEIE, Ty - FOBEFREEH
DIA X% > THRIFETIILnH0ET, 20X %
& %13 Case Ground & Circuit Ground %% 3 % & Ly,
7272 U, frikifEA K <. Case Ground & Circuit Ground
ERNGT 5 LHOERENBEN S IGER. ZOIE»DOFH
TRAE T ZE 2 WL, Case Ground & Circuit Ground D]
1274 X7 4 V2 HOBBEEFHEO L nFar 7 o4
ERATS & L,

4. BRESA N1 ZXDPEDHE
IVA—FOBRIA VIZE, /A THESBNKSIZ5E
BTV =L R ENTARERIS T, BHEA VA L 2 s
DEHA,

72, VL FIRKMHICT — 2 L CREGBMICR 50
L% 5 0,

I YA ZOFHET, LRSS — L F2 6% LA
ORI A Z L BETT,

5. L2 A—SZDHEIMEBREICZ/INA 7K
PD35E
Ty a—-ZOHNEFEIZK—3 D &S & 2514 7 JEH
THHE, VA ZIRT V=L FRETEETHIE 254 &
BIGITNEL B F7,
Spike

/ AINA T

i A W

Fig.3 spike waves

R—3 /51 7k
6. L aA—4NDr—ABHMHDOETEIL

IYaA—HDr — AR RELENIROBEL B D 7,

Jamyaus, 64



TRANSMITTING DISTANCE

reeedizl

IN CASE OF TTL

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

IN CASE OF OPEN COLLECTOR

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

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

Encoder
Ira-—4%

Shield Cable
S—=IWRF—=TI
I3 W

\
]
I

it

"
L

Figd [X—4

IN CASE OF LINE DRIVER

26L.S31 261832
HA

=

| fempmmioss | 7

"/ sTransmission distance 1km Max
Twisted Pair Shield Cable.

YA X MRT = Ry —T I
Fig.5 X—-5
In case of a long range transmission, use transmission
cable after verifying that 1/0 value of current on encoder

Encoder

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

IN CASE OF COMPLIMENTARY

Twisted Pair Shield Cable.

VA X MT =L R —TIb
Power Supply

[~ BE 7\
A ‘A B W GND -

— Q Output sig:_ngl ling| 3
‘A% | |anfEs| !

GND .
1 Encoder ‘ ‘ L'&fr

[ A2sC3733
B:2SA1460

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

I J—FHl#EESDfEVT

REVERSE INPUT

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

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

GATE INPUT

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

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

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

REVERSE A 7]

ZOMEIIINE > 6 0L L 2 AST
2Z&ickh. TV a—xZOMNAAA
CCWHh CWAYIDZ S Z LAAEEL
B0 FT, BNAmAEYD A 5 0ER
WK, 232 2EICT4TKQ 7
LT+ 5V (W) ~Eid 2. 0OVA
PR LT 2 &,

T—bMAH
IOz E»S L EANTBZ
itk TV OfET— 2 bR
HLEd, (RIC“H PANENEET
F—=25vF),

F—r AN, F-425 9 FETHI10
psWEEED ETOT, Z OEEERE
BT — 4 EHDAAL ZE 0,

CONVERSION TIME

2 R

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.

Fi2MF72IEBCD 2= oy a -2V TIE,
REESPS5DT— FRIWIZT, £y PEITOEHRZ
E— P28 10ns ~ A% 10ns DEVWREL 9,

IO, W HUEF — 2 LB L CHIT 3854121
ZAL I COFAARIFATTE S 72 30,

NOTICE IN HANDLING

R EDEE

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

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

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

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

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

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

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

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

(@ Avoid providing an exceeding load with the shaft.

O RN % 5 2 00 TL Z &0,
(FA 22 5WHETEZEnHD £9,)
QBHBL A AL D 52 T F &0,
(IE% A fF@) & Wi £ 9)
OUERH AR 5 h T E T,

(IC FOIEH S Fi % i F £3.)
OEXRBOEIT. BEC OB E T,
(IEH AE SRR E YT £9,)

®EPTA 15D I A4 ISP THEL B,

@A 7 4 DL I ENEAIZERIEE L 72 X0,

DD H v 7)) v IR IEERSHI LA L TL Z &0,
(RRDOVREARETE AN ERB D FT,)

@R D NRD HS— 2 S X m T 22X,
(ZTHEERT 4 22 I CEEEE SN 2T %
T.)

@FFAEMTEL EOMEAZISMA 2N TS2ZE W0,
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MOUNTING WAY

R4 &

COUPLING AND MOUNTING

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

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

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

| NP.

=
|-

J

ﬁ \ Attaching plate

EISRPIN

Fig.6 Standard Way for attaching Encoder
-6 I>a—40BRERFHE

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

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

Coupling of adding an exceeding load to the shaft should
be avoided and it should be performed in a state of the
encoder shaft and the opponent shaft being aligned.
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Fig.7 Attaching Way for Encoder by use of front screws
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Please do not couple the encoder shaft with the driving
shaft rigidly as shown in fig.8, as the ball bearing may be
damaged due to an excessive load.

In case of direct coupling to the driving shaft,mount an
encoder case on a flexible plate as shown in figure 9.

Rigid Coupling
YTy hhyTULd

Driving motor
BEE—%

Encoder
Ira-—-4%

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

Mounting plate

/Aw;:/mﬁm

Hollow Encoder Shaft
LI -2 %7 b

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

Fig.10 Sample of mounting method
RK—10 v > FHEOD—F

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

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

ALLOWABLE LOAD TO SHAFT

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

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

K—8D & Ic WEfllc=ya—4DfiliE )Yy MZhy
TV U LENWTL Z &N, TV 3T — X O 4 ff 8
MDY, WZILBETSZERHD T,

W CESR T a2 h T VgL K-
IDEIIZTYA—FDr — A% 7L F T TIERIZEE
LET,

Encoder
Flexible Plate I>ra-4
TLESTIER
In Case of Hollow
Driving Shaft Shaft Encoder
B Eh

PRI O-—JDGE
W

/\O

Fig.9 Encoder case mounted on a flexible plate
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SR E
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DEFINITIONS

RAEDES

Definitions of principal terminology used in this catalog are

as follows :

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

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

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

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

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

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

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

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

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

(Some products are excepted from the standard.)

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

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

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

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

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

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

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

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

Types and Designations of Protective Structure

1. Types of Protective Structure

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

V) a—MbLzzva—-4,

® Y UTIMEE 1HEOMNNRIZZ LS OTF -2 55%,
R ZE & fH ) TRk § 2
REBEOBELFUVS
1. REBEDES
REEOMIIE. K1 IZKZEEHOR AT 518
HE (B 1EE). R2ICDKAKDOBAIIKT 508 (GF
2i5) OMAEEIZLS,

against entry of water as shown in Table 2.

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

First Coding
£ 18 5

Protection Degree
R #E O B E

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

3 (#E£FAHY) BEE25mmLl EOKXZE EODEMYDER DI AMICERAL BV,

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

4 (£FAR) EF1.0mmEOXE S DEMYD KR ATICEAL KL,

5 (Dustproof type) Dust that impairs the designed operation or safety of the rotary encoder do not enter inside.
5 (BHEEF) A—42YUI aA—-4OREDEMERVRLMEHET IEDMRELARICEAL RV,

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

6 (MEER) MEFRAL KL,

Table 2 Types of Protective Stucture against Entry of Water

x2 KORAICHT ZREBEDEE

Second Coding Protection Degree
£ 28 % R EORE
0 (Open type) Not protected against entry of water.
0 (BAMH) KDRAKL T, HICREShTOAEL,
2 (Drip-proof 2 type) Subject to no harmful effects by waterdrops falling at angles 15° or less from vertical.
2 (B2 ) REP 5 15° LAOHEP SETFT 2ABIC S > THELHEERI B,
3 (Rain-proof type) Subject to no harmful effects by waterdrops falling at angles 60° or less from vertical.
3 (BhREHZ) MEHS 60° MADHEDPSETTHKBICL > THELCHEEZIT R,
4 (Spray-proof type) Subject to no harmful effects by water spray from any direction.
4 (BiE o) EDE>BFADPSDKDREDICK>THEELHELTZ T HL,
5 (Jet-proof type) Subject to no harmful effects by water jets from any direction.
5 (BArEFRZ) EDESLFREMLPSDKOEHEERICE >TEFELHEEZT L,
6 (Water-proof type) Impervious to water in strong jets from any direction. (Note 1)
6 (MKis) EDELS BHERADLDEOVKDEEERICE > TEHKPRALLL, (1)
7 (Immersion-proof type) No water entering when immersed under water at specified pressure for specified time.
7 (BrE) BEDES - BETKPISZL THERPRAL B,

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

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

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

l — Characteristic letters
Example 1 [P 40 IP 40

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

1st characteristic numeral

E (1) WA, EQLSRHEA,SDBOKDEEERICE > THKD
BALBVEETH 20, KPERICTHA 2ETIE &L,

2. REBEDOHVH

00— Ly a— 4 ORMERZOTFOTIE, RFEHE O
MThsZLandXFics (IP) , H1als kU 25
FOIEE T 5,

FB LT FE 2TV T L HEREL RWEEI.
ZOiEEX ET 5,

%1 1P 40 40

2 IP65 &%2%%(%&%)
# 3 IP4X F£185 (2
%4 1P X5
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OPTIONS #7> 3>

Allowable displacement for attaching. BT FBRZENL

o1~ 43 Parallel displacement : 0.1mm. EITEME 0.1mm
COUPLING #v7U>% displacement n
Angle displacement : 0.5deg. AEZAE 0.5deg

Dimension mm ~fi%& mm

Bellows Couplin
/\*u—:c‘j:‘y7°u>'7“g /

30Max

Model A B

MU939N2 | ¢6.345+001° $6+0015
0

0

¢16

\
B
$16
$20Max

MU939N3 4)6_345"0-015 ¢10+o_01s
0 0

ik
Twisted torque 9.8 X10~' N-m/deg

hUhbkILY  (10kgf-cm) 4XM3X5
Hexagon socket set screw
RARMIESHRU

Dimension mm % mm

Model A B o .
5+0.03 3
MU1S68N1 | #1270 | 423 " oxmaxor 2 e W
igon socket set screw
ooz Hexagon socket set screw ‘ AERH DR
T~ ARfT DR EE Rict)
g +0022 _ L —
MU1568N2 ¢ vo00r 18 s /// N R - §
Q ot <|m| ®
Twisted torque 3.3N'm = \ﬂ ) EL s
BUhKRILY  (34kgf-cm) Z
275

Diaphragm Couplin
paa iy M P /

Dimension mm ~f3%& mm
42+

0, 22 10

1
Model A B 8

MU714 ¢10+0.02 ¢1o+o.02 _
0 0

$40
$26

A

|

|

I

B
$26

MU714N4 | ¢107°% L N
0 0

Twisted torque 1.75 N-m/deg
Blh Ly (16kgf-cm) 4XM4X10

Hexagon socket set screw
(With hexagon nut)
AARFIEDLU (RAF M)

4XM4x10, 4XM3X10
Hexagon socket set screw
(With hexagon nut)

AARLEDBU (RETF M)

Dimension mm ~f3%& mm

Model A B
19:05
. . Hexagon socket set screw
MU1396N1 $6+°% 600 AR EDIAL
0 o 4XM 3X5 M
Twisted torque 3.92X10~ ' N-m/deg L | L]
BUh LY (4kgf-cm) I;

Ty
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Dimension mm ~Fi% mm

Model dA B
MU1 527N_ ¢6+0.012 ¢6+04012
0 0 I3 3I
| |
MU1 527N1 ¢6+0.012 ¢8+0‘015 g
[} 0
== m
YIRS =
MU1527N2| #6772 | 9107°%% L
6| 8|6
20
Dimension mm ~Fi%& mm
Plastic Coupling
BE21THY TV T /
Model |¢di|oi2|oD| L | A | B [#LzY L
MU1451N1 {10 |10 |22 | 25.6 | 3.6 | 7.1 | M4 X6 R/ /
MU145IN3 | 6 | 6 |15|21.6 | 2.8 | 5.2 | M3x4 T T
[an L L i
5 A Yoy &l a
B 117

(oe]
w

MOUNTING PLATE

| Square A% |

B{+7 5> (For OIS38 Series)

| Round ALH |

P/N 603202777N40

$20.2:0-1

!
2 :

42
33:0.2

3x$3.5

$28

equally divided

4X$3.37V

N

countersink
|| MEESY) $6.5

| Circumferentially

AELES

P/N 603202778N40

3X$3.5, p28

Circumferentially
equally divided

AELES
Spot facing EE<V)$6.5.
Depth RE3.5
:
)
o [
1 L
o A
[Te} +0.021
20
[[Jo.01]A 9200 [<
o
Mounting claws

(For Round flange)~
BN (AF7522H)
P/N 603202845N40

LR

538, |2
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CONVERSION TABLE

" B =

Binary Bit  Counts (degree) (min) (sec)
i‘ﬁ%{l Iy Y ° () " (4) 7 (#)

j7 128 2.8125 168.75 10125.00

8 256 1.40625 84.375 5062.50

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

ANGLE CONVERSION TABLE
AEBRER

radian

1537 =57.295780° = 3,437.7468' = 206 264.806”

radian
1°=.0174533 7 7> =17.4533 % U7/;/

1 = 000290888 55 7> = 290888 I USS 7>
radian mra
17= 00000484814 55 77> = 00484814 3 1) 5%

Fl

s




Angle concept. (Angle of seconds)
BEBS BA—-—F0AEDHR)

a Angle
QA (RA)

X Distance

X(BESR1.ITmzRI-RAAELT) B

10,000 arc sec (2.8degrees)

10,000 ¥ (2.8 &) 3sm
1,000arc sec (0.28degrees)
1,000% (0.28 &) 350m
100 arc sec (0.028degrees) 3.5km

100 # (0.028 /&)

10 arc sec 135km (Tokyo-Hachioji) (lida-Ina)
10 # 35km (RE—N\EF) (BRH—1FFB)
2 arc sec 180km (Tokyo-lida)
2% 180km (R« £RH)
1 arc sec 350km (Tokyo-Kyoto)
1% 350km (R FREB)

0.6 arc sec 550km (Tokyo-Hachinohe)
0.6 550km (RE+—/\F)

0.5 arc sec 650km (lida-Hachinohe)
0.5 650km (BRH<«—/\F)

0.1 arc sec 3.500km (Okinawa-Hanoi, Vietnam)
0.1% 3,500km (H#«—~NkFL N/ A)
0.01 arc sec 35,000km (to Synchronous Satellite)

0.01 # 35,000km (E#IEBTE £ TORER)

Angle
afE 1.7m

Distance
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TAMAGAWA TRADING CO.,LTD.
A 4 T395-0063 REFRMETIIHE1THIES

BEREEAFR
CHREEMR T144-0054 RRBARRFHEHITE19%9S TEL(03)3731-2131 FAX(03)3738-3134
- LBIRE%EF  T330-0071 HEEIVAEFMAMX EARE1-11-1 5FHEOTFYEIL3F TEL(048)833-0733 FAX(048)833-0766
cNEFEEF T191-0011 RRHFBFHHFAB2TH15%F15 £7)LJ)—-EI2F TEL(042)581-9961 FAX(042)581-9963

- WEIEEF T252-0804 ME/IRBRMMAAITEI15%EES 2F TEL(0466)41-1830 FAX(0466)41-1831
- BHEBEE T486-0916 EHMEHAFHANXESTE10E TEL(0568)35-3533 FAX(0568)35-3534
cHREE R T444-0837 FAMEMIGTEITH2-1 HAKEIL3F-B TEL(0564)71-2550 FAX(0564)71-2551

CKBRE M T532-0011 KWRME/IXKEHBSTH6%E245 ABUEEELII4015E TEL(06)6307-5570 FAX(06)6307-3670
CEMEER T812-0011 BHEEMMIESXIESRAI4TEIEIS #2/\HAEI6F TEL(092)437-5566 FAX(092)437-5533

WEAREEAR

- EEEER(RREEMR) T144-0054 RRHBAEXFTEHITE19%95 TEL(03)3731-2131 FAX(03)3738-3134
- EEHEEROEREER) T330-0071 HERA/-EiHEHMK LAK-11-1 SHBEO7FHELIF TEL(048)833-0733 FAX(048)833-0766

(FPERE%EPR) T444-0837 BHMEEAHAE1TH2-1 HAKEILSF-B TEL(0564)71-2550 FAX(0564)71-2551
- PEHGEER (RREEF) T144-0054 RRBAAXFHEEITH19F9S TEL(03)3731-2131 FAX(03)3738-3134
- SREEEI RREHEM) T144-0054 REBABXFHEITH19EIS TEL(03)3731-2131 FAX(03)3738-3134

(KBRE %R T532-0011 AMEIXEHB5TE6%E245 AREXELI4015 TEL(06)6307-5570 FAX(06)6307-3670
- MEMSE#5 T395-0063 REFEMETIIEETTTEIEIS TEL(0265)56-5424 FAX(0265)56-5426
C N FEES T395-8515 REFEMETAK1879 TEL(0265)21-0501 FAX(0265)21-1896
- MRBREEES T395-8520 RHEMAAER1020 TEL(0265)21-1814 FAX(0265)56-4108
CHEEXS T395-0063 REFEMETIIEEITTEIEIS TEL(0265)56-5424 FAX(0265)56-5427

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

BEESHVADYE
T395:0063 RERRETIISE 1 THIHIS TEL(0265)56-5421,5422 FAX(0265)56-5426

Y E )l % # B X e

A4 - 51 BHEAT 73958515 REERMAMAKIST9 TEL(0265)21-1800 FAX(0265)21-1861
W% 2 F ¥ P 73958520 REEMAMEZ1020 TEL(0265)56-5411 FAX(0265)56-5412
BREMEHEEART 73958520 REEMAAEL1020 TEL(0265)21-1814 FAX(0265)56-4108
WE 3 E ¥ P 73993303 REE TRIEAIIETTAB3174%H22 TEL(0265)34-7811 FAX(0265)34-7812
B\ F B ¥ Pt 70392245 EXRENFHAI 54— TE£MM1 THIE47S TEL(0178)21-2611 FAX(0178)21-2615
W\FEEMERSE1TE T039-0811 EHR=FEESBATATAMBER A1 TEL(0178)60-1050 FAX(0178)60-1155
WN\FEEFMERSE2TH T039-0811 HHE=FEBRELATAFAMATAIFILI-23 TEL(0178)60-1560 FAX(0178)60-1566
BNFEER=RIH 70330134 FHE=RAAZ2TE100-1 TEL(0176)50-7161 FAX(0176)50-7162
W3R = F B AT 71440054 RRBAEXHHESTE19%9S TEL(03)3738-3133 FAX(03)3738-3134

AREICETZER

O L L < Az Bfliv 272 < 7w, THIFORN [%4:
LT B &L BHAL 0,

BRDIREE

B0 MERRGEIBIZ M AT FLLEd, 2L, BF
BROBGEE 728K MBI T AR E £ F. Ak, i
BARFE O 720 O IE PR GE A E % T o 5Ty, Bkl
WAEE G > T L ET kBT, RS TR
AP (MTBF) b TR OTH D 425,
TSN BHEEFRIERE (0) Tl D 1A O THALE O
fEBIARETHEA LN LM 72 LW RORIAEZ E S h
TR D 7= L HDO R WA LD Y AT L F 721d
(B BEHAAEN D Z L HR O LET,
WARRANTY

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

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

WAL 2O70EBOEDEIETREABEOLET,
cEAROITENE, BLUERARE LI HEL DEEME THHV
AEbELEEL,
- FifT & BEVEDhE I,
T E—4 Oz vy Y AR
L HiTEE EE TEL(0265)56-5433
FAX (0265) 56-5453
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ALL specifications are subject to change without notice
T12-1228N57 1,500 . FERRFIA. 20164-10 H1H.
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