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MICRO ENCODER
Microtech Laboratory Inc. manufactures and supplies

various high-quality Rotary Encoders.
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ISO 14001 certification
JQA－EM5919

ISO 9001 certification
JQA－1935

MICRO ENCODER
Product Catalog

MICROTECH LABORATORY INC.
81-42-746-0123 https://www.mtl.co.jp/en.html
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MICROTECH LABORATORY INC.
■Head office:  8-1-46 Honcho, Kamitsuruma, minami-ku Sagamihara-shi Kanagawa 252-0318, Japan  PHONE.81-42-746-0123  FAX.81-42-746-0960

    E-mai l : mtl@mtl.co.jp

ISO 14001 certification
JQA－EM5919

ISO 9001 certification
JQA－1935
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MICRO ENCODER

MTL is a specialist manufacturer of rotary encoders.
Our business includes the planning, design, manufacture, and sale of rotary encoders.
We are able to respond to all of the needs of our customers including development of new 
products and modifications to existing products.
We have a wide range of space-saving products such as extremely small, high resolution, and 
large caliber hollow shaft encoders.
The characteristics are suitable for use in industrial equipment, measurement equipment, 
humanoid robots, medical equipment, semiconductor fabrication equipment, and digital broad-
casting video equipment.
This catalog gives an introduction to our vast lineup of rotary encoders for solving a variety of 
your needs.

ISO 14001 certification
JQA－EM5919

ISO 9001 certification
JQA－1935

Sales 
and 
support

DevelopmentQuality 
manufacturing
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MES－6－     PST   C

MICRO ENCODER

Incremental

Absolute
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MICRO 
ENCODER

ME      －      －
Series name

Shaft shape ＊1

Slit diameter

Refer to the shaft type（p.86）and hole type（p.83）for installation of the encoder.

Output pulse number･･･pulse number per rotation

Voltage output: no mark/open collector output: C/line driver output: E

MA      －   －
Series name
Shaft shape ＊1
Slit diameter
Resolution
Output code ＊2
Supply voltage ＊3

MLS－      －      －
Linear series
Shape
Resolution, minimum reading
Measuring length（mm）

Single-shaft type Both-shaft typeHole type
S DH

Gray DC5V
1

DC12V
2

24V
4

DC5～12V
3

DC12～24V
5

BCDPure binary
G BN

＊1 ＊2 ＊3

How to read type nameDescription
MTL rotary encoders are all based on space-saving design and available in many types from ultra-small types to 
high-resolution products.

Series name Appearance Type name FeaturesOutside dimensions Resolution Page

Series name Appearance Type name FeaturesOutside dimensions Resolution Page

φ7.5×10.5

φ7.5×10.5

φ5×9.6

□6×8.6

φ13×20

φ20×20（S）

φ20×15

φ32×22

φ44×22

φ21×16.5

φ30×16.5

φ40×16.5

φ56×36.8

φ44×18

φ65×30

φ74×30

φ100×26

φ150×50

φ200×71

φ55×50

ME series

MES－6－　  PC

MES－3P
MES－3PST

ME　  －9－　  P

ME     －12－      P     

ME　  －17－　   P

ME     －20－     P     

ME     －30－     P     

MES－40－     P     

MEH－30T－     PST    E     

MES－45－    －   

ME     －50－    P 

MEH－60－    P 

MEH－85－    P 

MEH－130－     P 

MEH－180－　　P 

●A, B, and Z phase output.
●Open collector output.

●Compact high-resolution incremental encoder
●Hollow shaft with 2.6 mm inner diameter.
●PSTN ×2, ×4, ×5, ×8, ×10, ×16, ×20, ×32

●Compact high-resolution incremental encoder
●Hollow shaft with 5 mm inner diameter.
●PSTN ×2, ×4, ×5, ×8, ×10, ×16, ×20, ×32

●Compact high-resolution incremental encoder
●Hollow shaft with 8 mm inner diameter.
●PSTN ×2, ×4, ×5, ×8, ×10, ×16, ×20, ×32

●The smallest model of ultra-small series.
●A, B, and Z phase output.
●Open collector output.

●Compactness, light weight.
●A, B, and Z phase output.
●Hollow-shaft type convenient for small motors.
Option
●With built-in PST ×2, ×4, ×8, ×16 multiplication circuit
●Compactness, light weight.
●A, B, and Z phase output.
●Availability of hollow-shaft type convenient for small motors.
Option
●With built-in PST ×2, ×4, ×8, ×16 multiplication circuit

●Compactness, light weight.
●A, B, and Z phase output.
●Availability of 3 types of shaft shape, single-shaft typesφ2 

and φ4 and hollow-shaft type.

●Thin and compact popular type. 
●Availability of shaft shape to meet various fitting systems.
Option
●With built-in PST ×2, ×4, ×5, ×8,  ×10, ×16 ×20 multiplication circuit

●Thin and compact popular type. 
●Availability of shaft shape to meet various fitting systems.
Option
●With built-in PST ×2, ×4, ×5, ×8,  ×10, ×16 ×20 multiplication circuit

●Thin and compact popular type. 
●Availability of shaft shape to meet various fitting methods.
Option
●With built-in PST ×2, ×4, ×5, ×8,  ×10, ×16 ×20 multiplication circuit

●Thin and high resolution incremental encoder
●Hollow shaft of 25 in inside diameter.
●PSTN ×2・×4・×5・×8・×10・×16・×20・×32
●PSTG ×25・×50・×100

●High resolution.
●Easy-to-fit thin type.
●Large hollow shaft of 30 in inside diameter.
Option
●With built-in PST ×2, ×4, ×5, ×8,  ×10, ×16 ×20 multiplication circuit
●High resolution.
●Easy-to-fit thin type.
●Large hollow shaft of 36 in inside diameter.
Option
●With built-in PST ×2, ×4, ×5, ×8,  ×10, ×16 ×20 multiplication circuit
●High resolution.
●Large hollow shafts of 60 and 75 in inside diameter.
Option
●With built-in PST ×2, ×4, ×5, ×8,  ×10, ×16 ×20 multiplication circuit

●High resolution.
●Large hollow shaft of 90 in inside diameter.
Option
●With built-in PST ×2, ×4, ×5, ×8,  ×10, ×16 ×20 multiplication circuit

●Robust, general-purpose type.
●Hostile-environment and drip-proof specifications are also available.
●Load-resistance.
Option
●With built-in PST ×2, ×4, ×5, ×8,  ×10, ×16 ×20 multiplication circuit

●Thickness：18㎜
●Diameter hollow shaft：φ10㎜ 
●Output pulse：200,000P/R
●Maximum response frequency：１MHz

100～500

64P/R,100P/R

1024P/R

32～

1,024
（16,000）

60～

2,048
（32,000）

100～

500

2,250
（72,000）

3,375
（108,000）

6,750
（216,000）

40～

7,200
（144,000）

40～

10,800
（216,000）

100～

15,000
（300,000）

500～

10,800
（216,000）

100～

21,600
（432,000）

150～

21,600
（432,000）

360～

36,000
（720,000）

360～

9,000

20,000～

200,000

36,000～

72,000
（1440,000）

MGH series φ32×22.5

φ44×21

45

46

MGH－20－　   －E
MGH－30－ －E

‒

41

42

‒

43

44

‒

13

14

‒

7

8

‒

11

12

‒

17

18

‒

9

10

‒

21

22

‒

25

26

‒

15

16

‒

19

20

‒

23

24

‒

29

30

‒

31

32

‒

27

28

‒

33

34

‒

φ70×16.5MEH－59－12960PSTG50E
2097152、
1048576、
524288

35

36

‒

37

38
‒

39

40

‒

●Light weight, compactness.
●Modular type best suited for small motors.
●With CS signal40～2,000

40～1,200

●Strong type
●Environment resistance

（Old model: RK1・RKW1）

100～1,200

100～2,000

MG series MG－20－
MG－30－

47

48

‒●Kit where the rotating slit and sensor unit are separate pieces.
●Compact and lightweight. Best suited for space-saving designs.
●A, B, and Z phase output.

Diameter rotating slit
φ22

Diameter rotating slit
φ31.6

61

54

55

56

57

58

62

MA 　 －36－

MA 　 －42－

MA   －20－     －       1

MAS－10－256G

MAS－14－          N1

MAS－18－          N1

MAH－19－          N1

●Compact  absolute encoder.
●Robust, hostile-environment type.
●Availability of shaft shape to meet various fitting systems.

●21bit thin high-resolution absolute encoder.
●Hollow shaft of 25 in inside diameter.
●SSI interface

●21bit high-resolution absolute encoder.
●Large hollow shaft of 36 in inside diameter.
●SSI interface

●12bit absolute encoder
●The output codes are gray code, pure binary code, and 

BCD code.

●Mechanical multi-revolution absolute encoder, no battery 
backup required.

●φ8mm fully hollow shaft. 

φ52×30

φ46×55

φ65×63.5

φ32×24

φ40×16.5

φ46×30

MA 　 －17－         1
●Small absolute type.
●Availability of single-shaft（4 in diameter）and hollow shaft
（2 in inside diameter）.
●The output codes are gray code, pure binary code, and 

BCD code.

●Thin and compact 12-bit absolute encoder
●Availability of shaft shape to meet various fitting systems.
●The output codes are gray code, pure binary code, and 

BCD code.

●20bit small high-resolution absolute encoder
●Hollow shaft type（8 in inside diameter）
●SSI interface

●Electronic multi-revolution absolute encoder.
●Single-revolution: 1,000 divisions, multi-revolution: 
   -128 to 127 rotations.
●Binary output at decoder.

●Compact 20-bit absolute encoder
●SSI interface
●Availability of shaft shape to meet various fitting systems.

φ20×21

φ25×15

φ30×16.5

52

53

50

256（8bit）
●Ultra compact 8-bit absolute type
●Gray code output without reading error

●12bit, super-compact, smallest model in its series
●SSI interface

●18bit small high-resolution absolute encoder
●SSI interface

●17bit small high-resolution absolute encoder
●SSI interface

●19bit small high-resolution absolute encoder
●Hollow shaft type（5 in inside diameter）
●SSI interface

●Outer diameter：φ13㎜  ●Height：15.5㎜
●Resolution: 1024 divisions
●SSI interface

φ13×15.5

MAS－3－4096N1

51

4096
2048
1024

φ6×8.6

φ21×16.5

MMS－10－        G1 φ13×17.2

128～1,024（10bit）

128～4,096（12bit）

256（8bit）～

4,096（12bit）

63

MAH－59－2097152N1 φ70×18
2097152
1048576
524288

64

MAH－85－2097152N1 φ100×32
2097152
1048576
524288
262144

65

66

67

MXH－36－256－1024GC5N φ46×37 1024×256

256（8bit）～

1,024（10bit）

256（8bit）～
1,024（10bit）

256（8bit）～

4,096（12bit）

●Multiple-rotation absolute encoder

●Multiple-rotation absolute encoder

MXS－36－   －     C6

MXS－42－□－□□□□□□－□

256（8bit）～

16,384（14bit）

59

MAS－36－1000MT－S

MA△－36－※※※N1

φ46×30 1000×256

60

φ46×30
1048576
524288
262144

MEH－14－2250 PSTN 　E

MEH－19－3375 PSTN    E

MEH－28－6750 PSTN    E

MAH－28－           N1

32,768（15bit）
65,536（16bit）
131,072（17bit）
262,144（18bit）

32,768（15bit）
65,536（16bit）
131,072（17bit）
262,144（18bit）
65,536（16bit）
１３１,０７２（17bit）
２６２,１４４（18bit）
５２４,２８８（19bit）

２６２,１４４（18bit）
５２４,２８８（19bit）
１,０４８,５７６（20bit）

NEW

Single turn
type

Muiti turn
type
(Multiple-rotation)
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MICRO 
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84

83

81

86

85

Page

Setting Option/Coupling

Frequently Asked Questions

Fitting Method

Technical data

List of dimensions and
accessories

Special spring flange

Hole Type Encoder

Incremental encoder

82Timing Chart for Serial Communications

Shaft Type Encoder

■For the details of products, see the page of each product. 
■You are requested to consult sales personnel of our company because the  　　　
　specifications, etc. may be changed for improvement without prior notice.

Spring flange

88
Using our products safely

Warranty

Series name Appearance Type name Features Page

70

69

MLS－30－      －

71MLS－37－1024※◎－1500

72MLS－45－540※－4000

MLS －12－     －

73MLS－50－      －

77MLA－42－      － ●Wire pulling linear absolute encoder Detection of absolute position does not need backup.
●Resolution/measuring range: 0.1/400 mm, 0.25/1000 mm, 0.5/2000 mm, 1/4000 mm

74

75

MLA－17－    　　1－60

Abundant lineup, covering outer diameter Φ6 - Φ200mm, resolution 40P/R - 1,440,000P/R, 
and hollow diameter Φ5 - Φ90mm. 
Choose from single-shaft type, double-shaft type, tubular-shaft type, and hollow-shaft type. 
These attributes can be combined to suit diverse applications.

MLA－30－     　    －90

76MLA－37－1024GC5NV－1500

●Wire draw-out-type linear absolute encoder.
●Smallest in the series:  Outside dimensions  23 x 24 x 27.4（H）
●Output 1,024（G, N） or 1,000（B）
●Main Applications: Robot Machine, small actuator, manipulator and etc.

●Wire draw-out-type linear absolute encoder.
●Minimum reading 0,088mm, 0,09mm
●Output 1,024（G, N） or 1,000（B）

●Wire draw-out-type linear absolute encoder.
●Reading 0.1mm
●Measuring range: 1500mm. 

●Smallest in the series: Outside dimensions  23 x 24 x 25（H）
●Stroke: 250 mm     ●Resolution: Selection from among 0.1mm, 0.04mm
●Lightweight: 60 g

●Wire draw-out-type linear encoder. Detection of linear position to correspond to the draw-out amount 
of the wire.
●Minimum reading 0.01mm ＊0.025mm is possible with 4-multiplying circuits. 
●Measuring range: 1500mm. 

●Compact and slim version of the MLS-50 
●Minimum reading 0.4mm ＊0.1mm is possible with 4-multiplying circuits. 
●Measuring range: 4000mm. 

Wire-type linear scale

Roller encoder／Counter

Incremental

REH series 79REH－30－     R
●Roller type  linear encoder.
●Easy measuring.
●Minimum reading 0.1 to 1mm.

80
DC series

DC－ ●Small and robust counter.
●Decimal point moving, dividing/multiplying possible.

Roller encoder

Measuring angle/
measuring length

MES-3P/MES-3PST MES-6P/MES-6-125PST16C ME-9-P ME-12-P MEH14

ME-17-P MEH-19 ME-20-P MEH-28 ME-30-P

MEH-30T MES-40-P MES-45 ME-50-P MEH-59

MEH-60-P

MG-20/30

MEH-85-P MEH-130-P MEH-180-P MGH

Issuance of Certificate of Non-applicability

Shipping charges

Purchase method (Contact)

Troubleshooting

87

●Wire draw-out-type linear encoder. Detection of linear position to correspond to the draw-out 
amount of the wire.
●Minimum reading 0.02mm, 0.2mm ＊0.005mm, 0.05mm is possible with 4-multiplying circuits. 
●Measuring range: 500mm, 1000mm.     ●Also available is a set type with indicator.

●Wire draw-out type linear encoder. Detection of linear position corresponding to the draw-out 
amount of the wire.
●Minimum reading 0.4mm ＊0.1mm is possible with 4-multiplying circuits.  
●Measuring range: 2000mm, 4000mm.     ●Also available is a set type with indicator.

Incremental
formula

Absolute
formula

Limitations on use,
warranty
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MICRO 
ENCODER

Item
DC3.2±0.1V

Incremental

64P／R, 100P／R

A, B, Z phase

A, B phase difference ：T/4±T/8
Z phase T±0.5T

0.98N（100gf）

0.98N（100gf）

6,000r/min

0℃～60℃
RH35％～90％ no dewing

－20°C～80°C

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Flexible cable: Length approx. 150mm

5g（including flexible cable）

Square wave, Voltage（C-MOS）output

CMOS output: Output current IOL=+8mA, IOH=－2mA
Output voltage: VOL≦0.3V（when IOL=+1mA）
                       VOH≧Vcc－0.3V（when IOH =－1mA）
Output withstand voltage:3.3V or less
（power supply voltage or less）

2μs or less
（When 150mm flexible cable extended using 300mm AWG30 cable）

100kHz

15mA or less

Type name
■ Specifications

MES－3－64P

MES-3P series MES-3PST series

■ Output circuit diagram（ME－3P、ME－3PST）

IOH=－2mA

IOL=＋8mA

■ Output waveform（ME－3P）

＊The position of Z phase against 
　A, B phase is not specified.

＋Vcc（DC3.2V±0.1V）

Output（A／B／Z）

0V

A phase
H

L
H

L
H

L

B phase

Z phase

CW rotation（CW rotation as seen from fit surface）

T±T/2

T

T/4±T/8

Item
DC3.2±0.1V

Incremental

1,024 pulse/rotation
（64 pulses/rotation multiplied ×16 electrically）

A, B, Z phase

Phase difference between neighboring A/B phases: T/4 ± T/8
Waveform ratio of 1T: T ± 0.35T

Z phase width: 1T（Synchronized with 1T of B phase）

0.98N（100gf）

0.98N（100gf）

6,000r/min

0℃～60℃
RH35％～90％ no dewing

－20°C～80°C

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2 (about 50G)
3 times each in X, Y, and Z directions

Flexible cable: Length approx. 150mm

5g（including flexible cable）

Square wave, Voltage（C-MOS）output

CMOS output: Output current IOL=+8mA, IOH=－2mA
Output voltage: VOL≦0.3V（when IOL=+1mA）
                      VOH≧Vcc －0.3V（when IOH =－1mA）
Output withstand voltage:3.3V or less
（power supply voltage or less）

2μs or less
（When 150mm flexible cable extended using 300mm AWG30 cable）

100kHz

20mA or less

Type name
■   Specifications

MES－3－64PST16

■ Output waveform（ME－3PST）
CW rotation（CW rotation as seen from fit surface）

A phase

B phase

Z phase

Waveform
example

Ts
T
T1

t

Tmax Tmin

t1 t2 t3 t4 t5 t6 t7 t57 t58t59 t60 t61 t62t63 t64t8 t～

T2 T15 T16

A, B phase Waveform ratio of 1T  T=Ts/16±0.35T
Phase difference of A, B phase adjacent to 16 divisions  T/4=±1/8T
Waveform ratio of 1/4T  t1～t64=t±0.35t

Z phase Z=1.0T  Synchronized with B phase
Tmin/Tmax≧0.5

［Square Wave/Incremental］ ［Square Wave/Incremental］

Actual size Actual size

Black silicon seal

Exposed 
conductor surface

Reinforcing plate

Exposed 
conductor 
surface

Connector for matching FPC connection
Japan Aviation Electronics Industry IL-FPR-6S-HF-N1

M4 thread（fine thread）

3.
7
（
H
 c
ut
）

150±2φ1.5

2.
6

－
0.005

－
0.015

φ5
＋
0.1

－
0.1

＋
0.
1

－
0.
1

9.
6＋
0.
1

－
0.
1

7.
1＋
0.
1

－
0.
1
2.
5＋
0.
1

－
0.
1
3＋
0.
1

－
0.
1

Exposed copper foil surface

Reinforcing 
plate

Exposed copper foil surface
Connector for matching FPC connection
Japan Aviation Electronics Industry IL-FPR-8S-HF-N1R0.3

R3

150±2

4.
53.
8

2
2.
6

3＋0.1－0.1

φ
1.5 －

0.005

－
0.015

6＋
0.
1

－
0.
1

2.
5＋
0.
1

－
0.
1
3＋
0.
1

－
0.
1

6.
1±
0.
1

3.
7
（
H
 c
ut
）

＋
0.
1

－
0.
1

5.8

φ
5.
8

（
6.
7）

φ
5.
8

20°20°

1.5

A-A cross-section

C0.3

（
φ
5.
8）

C0.3

A M4 × P0.5
（fine thread）

A

A

＋0.1
0

Lock nut（included）details

10（Pich 2×5）
Pich 2

1 2 3 4 5 6
（
2.
2）

5
（
5）

13
15

15

6－φ0.6TH

FPC insertion direction

Connector: Japan Aviation Electronics Industry 
IL-FPR-6S-HF-N1

5.8

φ
5.
8

（
6.
7）

φ
5.
8

20°20°

1.5

A-A cross-section

C0.3

（
φ
5.
8）

C0.3

A M4 × P0.5
（fine thread）

A

A

＋0.1
0

Lock nut（included）details

Terminal board（included）details

Wiring chart

TH No.

1

2

3

4

5

6

Signal name

Vcc（DC3.2V±0.1V）

Z phase output

0V

A phase output

B phase output

0V

Terminal board（included）details

Wiring chart
TH No.
1
2
3
4
5
6

Signal name
Vcc（DC3.2V±0.1V）
N.C.（Not connected）
N.C.（Not connected）
Vcc（DC3.2V±0.1V）
Z phase output
B phase output

8 0V
7 A phase outputFPC insertion direction

Connector: Japan Aviation Electronics Industry 
IL-FPR-8S-HF-N1

14（Pich 2×7）

Pich 2

1 2 3 4 5 6 7 8
8－φ0.6TH

（
2.2
）

5
（
5）

13
15

18

■   Outside dimensions ■   Outside dimensions
MES－3P MES－3PST

O
utput

Supply voltage

Current consumption

Detection system

Maximum allowable revolutions
（mechanical）

Working ambient temperature/
humidity

Storing ambient temperature

Vibration resistance

Impact resistance

Cable

Mass

Allowable load of
 shaft（electrical）

Radial

Thrust

Output phase

Waveform rise/fall time

Output form

Output phase difference 

Output capacity

 Output pulse number 
（Standard）

〔Pulse number/rotation〕

Maximum response frequency 
（response pulse number）

O
utput

Supply voltage

Current consumption

Detection system

Maximum allowable revolutions
（mechanical）
Working ambient temperature/
humidity

Storing ambient temperature

Vibration resistance

Impact resistance

Cable

Mass

Allowable load of
 shaft（electrical）

Radial

Thrust

Output phase

Waveform rise/fall time

Output form

Output phase difference 

Output capacity

 Output pulse number 
（Standard）

〔Pulse number/rotation〕

Maximum response frequency 
（response pulse number）

M
ain circuit
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［P-9（2色）］ ［P-10（2色）］

MICRO 
ENCODER

 Item

O
utput

Supply voltage DC5V  ±10％

Incremental

100
120
200

300
360
500

A, B, Z phase

A, B phase difference 90°±45°（T/4±T/8）
Z phase T±T/2（see Output Waveform）

1.9N（200gf）

0.98N（100gf）

6,000r/min

0℃～60℃
RH35％～90％ no dewing 

－20℃～80℃

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Vinyl wire（AWG32）
Cable length 300mm

5g

Square wave, open collector output

Sink current :4mA（output voltage resistance 7V）
Residual voltage:0.4V or less

2μs or less（output cable 300mm or less）

100kHz

30mA or less（under no load）Current consumption

Detection system

Maximum allowable revolutions
（mechanical）
Working ambient temperature/
humidity

Storing ambient temperature

Vibration resistance

Impact resistance

Cable

Mass

Allowable load of
shaft（electrical）

Radial

Thrust

Output phase

Waveform rise/fall time

Maximum response frequency 
（response pulse number）

Output form

Output phase difference 

Output capacity

 Output pulse number 
（Standard）

〔Pulse number/rotation〕

Type name

■   Specifications
MES－6－　　PC

Pulse number

■   Output circuit diagram（ME-6P）

■   Output waveform（ME-6P）

■   Outside dimensions

Open collector output

CW rotation（CW rotation as seen from fit surface）

■   Output circuit diagram（ME-6PST）

■   Output waveform（ME-6PST）

 Item

O
utput

Supply voltage DC5V  ±5％

Incremental

2,000P/R（125×16）, 2048P/R（128×16）
1,000P/R（125×8）, 1,024P/R（128×8）
500P/R（125×4）, 512P/R（128×4）

A, B, Z phase

1.9N（200gf）

0.98N（100gf）

6,000r/min

0℃～60℃
RH35％～90％ no dewing 

－20°C～80°C

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Vinyl wire（AWG32）
Cable length 300mm

5g

Square wave, open collector output

Output current：4mA max
output voltage resistance ：5.25V or less
（power supply voltage or less）

100kHz

30mA or lessCurrent consumption

Detection system

Maximum allowable revolutions
（mechanical）
Working ambient temperature/
humidity

Storing ambient temperature

Vibration resistance

Impact resistance

Cable

Mass

Allowable load of
shaft（electrical）

Radial

Thrust

Output phase

Maximum response frequency 
（response pulse number）

Output form

Output capacity

 Output pulse number 
（Standard）

〔Pulse number/rotation〕

Type name

■   Specifications
MES－6－      PST     C

Vcc（5V±5％）

Output（A, B, Z phase）

0V

M
ain circuit

IOL=4mA max

A phase

B phase

Z phase

T: Waveform ratio of 1T
t : Phase difference between adjacent A and B phases

T = T±0.35T
 t  = 1/4 T±0.3t

T±T/2

T

t

MES-6-P series MES-6-125PST16C
［Square Wave/Incremental］ ［Square Wave/Incremental］

Actual size Actual size

MES－6P. PST
Pulse number Multiplication

Cable color

Power（red）

A, B, Z 
（white, green, yellow）

0V（black）

Supply voltage
DC5V

4mA maximum

M
ain circuit

A phase

＊The position of Z phase against A, B phase is not specified.

CW rotation
（CW rotation as seen from fit surface）

CCW rotation
（CCW rotation as seen from fit surface）

H
T

L

H
L

H
L

B phase

Z phase

T
4
±̶ T
8
（̶90°±45°）

T±T/2

A phase
H

T

L

H
L

H
L

B phase

Z phase

T
4 ±̶

T
8̶（90°±45°）

T±T/2

１０
．５

８
２
．５

φ１．５－０．００５－０．０１５

３
±
０
．１

５－０．１０

±
０
．１

±
０
．１

２
±
０
．１

±
０
．１

Name plate

φ７
．５
±
０
．１

φ６
－
０
．１
０

Ｍ
６
　
Ｐ０
．５

Repeated bending not allowable

８

ｔ＝１．５

Accessory（lock nut）

Ｍ６×０．５

Output cable ５－ＡＷＧ３２
Ｌ＝３００±１０ｍｍ５

－
φ０
．５
8



ME-9-P series
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［Square Wave/Incremental］

［P-11（2色）］ ［P-12（2色）］

MICRO 
ENCODER

 Item

O
utput

Supply voltage DC5V  ±10％

Incremental

32
100
200
256

300
360
500

900（＊）
1,000（＊）
1,024

A, B, Z phase （Z＝“H”）

A, B phase difference 90°±45°（T/4±T/8）
Z phase T±T/2（see Output Waveform）

1.9N（200gf）

1.9N（200gf）

0.98N（100gf）

0.98N（100gf）

6,000r/min

0℃～60℃
RH35％～90％ no dewing

－20°C～80°C

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Voltage・Open collector：Vinyl wire（AWG30）
Cable length 140mm

Line driver・Vinyl wire（AWG32）
Cable length 330

Open collector：Vinyl wire（AWG30）
Cable length 140mm

Line driver・Vinyl wire（AWG32）
Cable length 330

10g

Square wave 

Sink current:20mA
Residual voltage:0.5V or less（at 10mA）

Open collector output：Load voltage DC13.2V max

2μs or less（output cable 140mm or less）

100kHz

40mA or less（under no load）Current consumption

Detection system

Maximum allowable revolutions
（mechanical）
Working ambient temperature/
humidity

Storing ambient temperature

Vibration resistance

Impact resistance

Cable

Mass

Allowable load of
shaft（electrical）

Radial

Thrust

Output phase

Waveform rise/fall time

Output form

Output phase difference 

Output capacity

Type name

■   Specifications

Shaft shape
●S＝single shaft
●H＝hollow shaft

Output circuit
●Noentry＝Voltage putput
●C＝open collector output
●E＝line driver output

ME　  －9－　  P
Pulse
number

Square wave

 Output pulse number 
（Standard）

〔Pulse number/rotation〕

0.98N（100gf）

0.98N（100gf）

DC5V  ±5％

Built-in multiplication circuit（×2・×4・×8・×16）

Incremental

1,000×2（2,000）
1,000×4（4,000）
1,000×8（8,000）
1,000×16（16,000）
A, B, Z phase

Refer to the figure on the right

6,000r/min

Square wave 

1μs or less（output cable 140mm or less）

Open collector output：100kHz
Line driver output：50kHz×（by multiplication）

50mA or less（under no load）

0℃～60℃
RH35％～90％ no dewing

－20°C～80°C

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

20g

EX

●ST□（2・4・8・16）

Maximum response frequency 
（response pulse number）

■   Outside dimensions

MEH-9-P

MES-9-P

１２

φ８
φ１．５＋０．０１＋０２

１０

４
５
．５

２－Ｍ２  depth 2

２－Ｍ２ 90° arrangement

２
．５

φ１３（maxφ13.5）

２１
（
S
,S
T:
２２
.５
）

１５
．５（
S,
ST
:1
7）

２０
（
PS
, P
ST
:２１
.５
）

１０

φ１３（max.φ13.5）

φ１．５－０．０15－０．００５

ＡＷＧ３０
Ｌ＝１４０

２－Ｍ２  depth 3 equal 
arrangement

ＰＣＤ＝１０

ＡＷＧ３０
Ｌ＝１４０

■   Output circuit diagram（Square wave）

Cable color

Power（red）

Cable color

Power（red）

A, B, Z
（white, green, yellow）

A, B, Z
（white, green, yellow）

2.2kΩ

0V（black）

Supply voltage
DC5V

20mA maximum

M
ain circuit

Voltage output（standard type）

0V（black）

Supply voltage
DC5V

20mA maximum

M
ain circuit

Open collector output（option）

A, B, Z 
（white, green, yellow）

Cable color

＋5VDC（red）

A, B, Z （brown, 
blue, orange）

26C31
0V（black）
（shield）

Main body—shield no connection
Supply voltage  DC5V

M
ain circuit

Line driver output（option）

－－－

Note: If the transmission distance is 
long, it should be so considered that the 
specified voltage occurs at the input 
portion of the encoder cable end.

■   Spring flange MEH-9（Included）

４.５

４-R０.５２-φ２.２

４-φ２.２ PCD１０

φ１４

φ６.２

４-R１

２６
.８

３２
.４

４５゚

＊Handled by built-in multiplier circuit Note: Types with a built-in internal multiplier circuit do not support voltage output

Sink current:20mA max.
Residual voltage:0.5V or less（at 10mA）

Open collector output：Load voltage DC13.2V max

■   Output waveform（Square wave）Voltage/Open collector

A pahe

＊The position of Z phase against A, B phase is not specified. ＊The position of Z phase against A, B phase is not specified.

CW rotation (CW rotation as seen from fit surface) CW rotation (CW rotation as seen from fit surface)

H
T

L

H
L

H
L

B pahe

Z pahe

T
4
±̶ T
8
（̶90°±45°）

T±T/2

A phase

A phase－

H

T

T/4±T/8

L
H
L

B phase

B phase－

H
L
H
L

Z phase

Z phase－

H
L
H
L

■   Output connection diagram／Built-in multiplication circuit（×2・×4・×8・×16）

■   Output waveform Open collector output／Built-in multiplication circuit（×2・×4・×8・×16）

■   Output waveform Line driver output／Built-in multiplication circuit（×2・×4・×8・×16）
CW rotation（CW rotation as seen from fit surface）

■   Output waveform（Square wave）Line driver

T±T/2

Waveform
example

Ts
T

t
t1 t2 t3 t4 t5 t6 t7 t8 t～

T1 T2 T（＃－1）

t（4＃－4）

T（＃）

Tmax Tmin

t（4＃）

H
L
H
L

H
L
H
L
H
L
H
L

A phase

A, B phase

Z phase

A phase

B phase

B phase

Z phase

Z phase
●1T waveform rate: T=Ts/#±0.3T
●Phase difference between neighboring A and B phases in # divisions: T/4±T/8
●T/4 waveform ratio: t1 to t (4＃)=t±0.3t
●Z=1.0T (synchronized with B phase)

Tmin/Tmax≧0.5

Red

White（green, yellow）

Black

＋５ＶＤＣ

０Ｖ

Output

Encoder

Signal

Cable color Red Black

０Ｖ

White

A phase

Green

B phase

Yellow

Z phase＋５Ｖ

Brown

＊Line driver output.

A phase

Blue Orange
－ B phase－ Z phase－

ｔ
Ｔ

１Ｔ

A phase

B phase

Z phase

CW rotation（CW rotation as seen from fit surface）

Synchronous with 1T of B phase
T: Waveform ratio of 1T　Ｔ＝Ｔ±０．35（－Ｔ１６）
　　　　　　　　            Ｔ±０．４（－Ｔ８）
　　　　　　　　　         Ｔ±０．2（－Ｔ４，－Ｔ２）

t: Phase difference between adjacent A and B phases
ｔ＝Ｔ／４±１／８Ｔ
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［P-13（2色）］ ［P-14（2色）］

MICRO 
ENCODER

ME-12-P series
■   Output circuit diagram［Square Wave/Incremental］

Cable color

Power（red）

Cable color

Power（red）

A, B, Z 
（white, green, yellow）

A, B, Z 
（white, green, yellow）

A, B, Z 
（white, green, yellow）

2.2kΩ

0V（black）
（shield）

Main body—shield no connection

20mA maximum

M
ain circuit

Voltage output（standard type）

0V（black）
（shield）

Main body—shield no connection

20mA maximum

M
ain circuit

Open collector output（option）
Cable color

＋5VDC（red）

A, B, Z （white/black, 
green/black, yellow/black）

26C31
0V（black）
（shield）

Main body—shield no connection

M
ain circuit

Line driver output（option）

－－－

■   Output waveform（Square wave）

A phase

＊The position of Z phase against A, B phase is not specified.

A capacitor（0.1μF）is connected between 0V and FG（frame ground）.
Note: This capacitor is not connected to the voltage or open collector output of the built-in multiplier circuit.

CW rotation（CW rotation as seen from fit surface） CCW rotation（CCW rotation as seen from fit surface）

H
T

L

H
L

H
L

B phase

Z phase

T
4 ±̶

T
8̶（90°±45°）

T±T/2

A phase
H

T

L

H
L

H
L

B phase

Z phase

T
4 ±̶

T
8̶（90°±45°）

T±T/2

■   Outside dimensions

Note: If the transmission distance is 
long, it should be so considered that the 
specified voltage occurs at the input 
portion of the encoder cable end.

φ２０

φ３
８

２
．５
５
．５１０

２５

φ７
０
＋０．０１

１９

３５゚

２－Ｍ２ depth 3

Output cable 1m

２－Ｍ２
９０°arrangement

φ3

４

２

２０
１０

φ２０

φ２－０．０１５－０．００５

φ３ ３

Output cable 1m

５５゚

2-M2 depth 3
ＰＣＤ＝１６

φ４１

MES-12-P

MEH-12-P

■   Output waveform／Built-in multiplication circuit（×2・×4・×8・×16）

A phase

B phase

Z phase

T = T±0.3T
 t = 1/4 T±0.3t

T±T/2

T

t

CW rotation（CW rotation as seen from fit surface）

1.9N（200gf）

1.9N（200gf）

0.98N（100gf）

0.98N（100gf）

 Item

O
utput

Supply voltage DC5V  ±10％

Incremental

60
100
125（＊）
200
256（＊）

300
360
500
600
900

1,000（＊）
1,024（＊）

1,500（＊）
1,800（＊）
2,000（＊）
2,048（＊）

A, B, Z phase

A, B phase difference 90°±45°（T/4±T/8）
Z phase T±T/2（see Output Waveform）

6,000r/min

Square wave 

2μs or less（output cable 1m or less）

100kHz

40mA or less（under no load）Current consumption

Detection system

Maximum allowable revolutions
（mechanical）

Allowable load of
 shaft (electrical)

Radial

Thrust

Output phase

Waveform rise/fall time

Output form

Output phase difference 

Output capacity

 Output pulse number 

（Standard）

〔Pulse number/rotation〕

Type name

■   Specifications

－10℃～70℃
RH35％～90％ no dewing

－20°C～80°C

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ3  5-core vinyl wire AWG28
Insulated shield cable（length 1m）

40g

Working ambient temperature/
humidity

Storing ambient temperature

Vibration resistance

Impact resistance

Cable

Mass

0.98N（100gf）

0.98N（100gf）

DC5V  ±5％

Square wave Built-in multiplication circuit（×2・×4・×8・×16）

Incremental

A, B, Z phase

Refer to the figure on the right

6,000r/min

Square wave 

2μs or less（output cable 1m or less）

Line driver output：50kHz×（by multiplication）
Voltage output・Open collector output：100kHz

60mA or less（under no load）

－10℃～70℃
RH35％～90％ no dewing

－20°C～80°C

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ3  5-core vinyl wire AWG28
Insulated shield cable（length 1m）

40g

2,000×2（4,000）
2,000×4（8,000）
2,000×8（16,000）
2,000×16（32,000）

EX

Maximum response frequency 
（response pulse number）

ME     －12－     P     

■   Spring flange　MEH-12（Included）

４.５ ４-R０.５２-φ２.２

４-φ２.２ PCD１６

φ１０

φ２０

４-R１
４５゚

３３
.８

３９
.４

Shaft shape
●S＝single shaft
●H＝hollow shaft

Output circuit
●Noentry＝Voltage putput
●C＝open collector output
●E＝line driver output

Pulse
number ●ST□（2・4・8・16）

＊Handled by built-in multiplier circuit

Sink current:20mA
Residual voltage:0.5V or less（at 10mA）

Open collector output：Load voltage DC13.2V max

Sink current:20mA max.
Residual voltage:0.5V or less (at 10mA)

Open collector output：Load voltage DC13.2V max
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［P-15（2色）］ ［P-16（2色）］

MICRO 
ENCODER

■   Outside dimensions

MEH-14 series
［Square Wave/Incremental］

Detection system

Type name

Item

Incremental

Square, Line driver output

50kHz×division ratio（2, 4, 5, 8, 10, 16, 20, 32）

Phase difference between neighboring A/B phases: T/4 ± T/8
Waveform ratio of 1T: T ± 0.3t

Z phase width: T ± T/2（Synchronized with 1T of B phase）

A, A, B, B, Z, Z phase CS phase（U, U, V, V, W, W）－ － － － － －Output phase

Output form

Maximum response
frequency

DC5V±5％Supply voltage

150ｍA or lessCurrent consumption

Output pulse 
number（P/R）

Output

■   Specifications

Output current（Io）： ±20mAmax.
Output voltage  Vol： 0.5Vmax.  VoH： 2.5Vmin.

6000r/min

Output capacity

Maximum allowable
revolutions

－10℃～+70℃/RH35％～90％ no dewing

－20℃～+80℃

Durability 55Hz, double amplitude 1.5mm 2 hours each in X, Y, and Z directions

Durability 50G 3 times each in X, Y, and Z directions

Working ambient temperature/
humidity

Cable

Storing ambient 
temperature

Vibration resistance

Impact resistance

Mass

2250, 4500（2250×2）, 9000（2250×4）
11250（2250×5）, 18000（2250×8）, 22500（2250×10）
36000（2250×16）, 45000（2250×20）, 72000（2250×32）

Outside diameter φ3.0 8-cores shield cable（without CS phase: 14-cores）AWG30

35ｇ（excluding cable）

MEH－14－2250 PSTN      E

　Outside dimensions φ21×16.5mm

　Through Shaft

■   Output waveform［×1］

■   Output circuit diagram
Line driver output

■   Spring flange MEH-14（Option）

４.５ ４-R０.５２-φ２.２

４-φ２.２

φ１０

φ２０

４-R１
４５゚

３３
.８

３９
.４

＊The position of Z phase against A, B phase is not specified.

CW rotation（CW rotation as seen from fit surface）

A phase

A phase－

H

T

T/4±T/8

L
H
L

B phase

B phase－

H
L
H
L

Z phase

Z phase－

H
L
H
L T±T/2

PCD１６

A, B, Z 
（purple, green, yellow）

Cable color

＋5VDC（red）

A, B, Z （purple/black, 
green/black, yellow/black）

26C31
0V（black）
（shield）

Main body—shield no connection

M
ain circuit

－ －－

Note: If the transmission distance is long, it should be 
so considered that the specified voltage occurs at the 
input portion of the encoder cable end.

■   Output waveform／Built-in multiplication circuit（×2・×4・×5・×8・×10・×16・×20・×32）
CW rotation（CW rotation as seen from fit surface）

Waveform
example

Ts
T

t
t1 t2 t3 t4 t5 t6 t7 t8 t～

T1 T2 T（＃－1）

t（4＃－4）

T（＃）

Tmax Tmin

t（4＃）

H
L
H
L

H
L
H
L
H
L
H
L

A phase

A, B phase

Z phase

A phase

B phase

B phase

Z phase

Z phase
●1T waveform rate: T=Ts/#±0.3T
●Phase difference between neighboring A and B phases in # divisions: T/4±T/8
●T/4 waveform ratio: t1 to t (4＃)=t±0.3t
●Z=1.0T (synchronized with B phase)

Tmin/Tmax≧0.5

φ2.6H7 +0.01 0

φ6

0.
75

16
.5

φ21

Output cable
L=1,000

2-M2 depth 3
PCD16

0.
75 φ3.4

φ
3

55
°
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［P-17（2色）］ ［P-18（2色）］

MICRO 
ENCODER

ME-17-P series
■   Outside dimensions［Square Wave/Incremental］

MES（2）-17-P

MES（4）-17-P

MEH-17-P

1

φ４

１０
１５
２５

φ２０

2-M2 depth 4
ＰＣＤ＝１６

φ２－０．０１５－０．００５

１５０－０＋２０

About 10

Soldering

AWG28（outside diameter φ0.8）
Vinyl wire

１５

2-M2 depth 4
ＰＣＤ＝１６

２‐Ｍ２  ９０° 
arrangement

５

2.
25

２０

１０

φ２－０＋０．０１５
φ８
φ２０

１５０－０＋２０

About 10

Soldering 

AWG28（outside diameter φ0.8）
Vinyl wire

φ４

１０
１５
２５

φ２０

2-M2 depth 4
ＰＣＤ＝１６

－０．０１５
－０．００５

１５０－０＋２０

About 10

Soldering

AWG28（outside diameter φ0.8）
Vinyl wire

■   Output circuit diagram
Cable color

Power（red）

A, B, Z
（white, green, yellow）

10kΩ

0V（black）

Supply voltage
DC5V

20mA maximum

M
ain circuit

Voltage output

■   Output waveform

A phase

＊The position of Z phase against A, B phase is not specified.

CW rotation（CW rotation as seen from fit surface） CCW rotation（CCW rotation as seen from fit surface）

H
T

L

H
LB phase

Z phase

T
4
±̶ T
8
（̶90°±45°）

A phase
H

T

L

H
LB phase

T
4
±̶ T
8
（̶90°±45°）

H
L

T±T/2

H
LZ phase

T±T/2

■   Spring flange MEH-17（Option）

４.５ ４-R０.５２-φ２.２

４-φ２.２ PCD１６

φ１０

φ２０

４-R１
４５゚

３３
.８

３９
.４

Item

O
utput

Supply voltage DC5V  ±10％

Incremental
100
200
256

300
360
400

500

A, B, Z phase（Z＝“H”）

A, B phase difference 90°±45°（T/4±T/8）
Z phase T±T/2（see Output Waveform）

1.9N（200gf）
1.9N（200gf）
6,000r/min

0℃～50℃
RH35％～90％ no dewing

－20°C～80°C
Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions
Durability 500m/s2（about 50G）

3 times each in X, Y, and Z directions

Vinyl wire AWG28 150mm
20g

Square wave, voltage output only
Pull-up resistance 10kΩ

Sink current:20mA
Residual voltage:0.4V or less（at 10mA）

2μs or less

50kHz

30mA or less（under no load）Current consumption
Detection system

Maximum allowable revolutions
（mechanical）
Working ambient temperature/
humidity

Storing ambient temperature

Vibration resistance

Impact resistance

Cable

Mass

Allowable load of
 shaft（electrical）

Radial

Thrust

Output phase

Waveform rise/fall time

Maximum response frequency 
（response pulse number）

Output form

Output phase difference 

Output capacity

 Output pulse number 
（Standard）

〔Pulse number/rotation〕

Type name

■   Specifications

Shaft shape
●S（2）＝φ2 single shaft
●S（4）＝φ4 single shaft
●H＝hollow shaft

ME　   －17－　   P
Pulse number



19 20

［P-19（2色）］ ［P-20（2色）］

MICRO 
ENCODER

■   Outside dimensions

MEH-19 series
［Square Wave/Incremental］

Detection system

Type name

Item

Incremental

Square, Line driver output

50kHz×division ratio （2, 4, 5, 8, 10, 16, 20, 32）

Phase difference between neighboring A/B phases: T/4 ± T/8
Waveform ratio of 1T: T ± 0.3t

Z phase width: T ± T/2（Synchronized with 1T of B phase）

A, A, B, B, Z, Z phase CS phase（U, U, V, V, W, W）－ － － － － －Output phase

Output form

Maximum response
frequency

DC5V±5％Supply voltage

150ｍA or lessCurrent consumption

Output pulse 
number（P/R）

Output

■   Specifications

Output current（Io）： ±20mAmax.
Output voltage  Vol： 0.5Vmax.  VoH： 2.5Vmin.

6000r/min

Output capacity

Maximum allowable
revolutions

－10℃～+70℃/RH35％～90％ no dewing

－20℃～+80℃

Durability 55Hz, double amplitude 1.5mm 2 hours each in X, Y, and Z directions

Durability 50G 3 times each in X, Y, and Z directions

Working ambient temperature/
humidity

Cable

Storing ambient 
temperature

Vibration resistance

Impact resistance

Mass

3375, 6750（3375×2）, 13500（3375×4）
16875（3375×5）, 27000（3375×8）, 33750（3375×10）
54000（3375×16）, 67500（3375×20）, 108000（3375×32）

Outside diameter φ4.2 8-cores shield cable（without CS phase: 14-cores）AWG30

57ｇ（excluding cable）

MEH－19－3375 PSTN     E

　Outside dimensions φ30×16.5mm

　Through Shaft

■   Spring flange MEH-19（Option）

■   Output waveform［×1］

■   Output circuit diagram

＊The position of Z phase against A, B phase is not specified.

CW rotation（CW rotation as seen from fit surface）

A phase

A phase－

H

T

T/4±T/8

L
H
L

B phase

B phase－

H
L
H
L

Z phase

Z phase－

H
L
H
L T±T/2

■   Output waveform／Built-in multiplication circuit（×2・×4・×5・×8・×10・×16・×20・×32）
CW rotation（CW rotation as seen from fit surface）

Waveform
example

Ts
T

t
t1 t2 t3 t4 t5 t6 t7 t8 t～

T1 T2 T（＃－1）

t（4＃－4）

T（＃）

Tmax Tmin

t（4＃）

H
L
H
L

H
L
H
L
H
L
H
L

A phase

A, B phase

Z phase

A phase

B phase

B phase

Z phase

Z phase
●1T waveform rate: T=Ts/#±0.3T
●Phase difference between neighboring A and B phases in # divisions: T/4±T/8
●T/4 waveform ratio: t1 to t (4＃)=t±0.3t
●Z=1.0T (synchronized with B phase)

Tmin/Tmax≧0.5

A capacitor（0.1μF）is connected between 0V and FG（frame ground）.

Line driver output（option）

A, B, Z 
（purple, green, yellow）

Cable color

＋5VDC（red）

A, B, Z （purple/black, 
green/black, yellow/black）

26C31
0V（black）
（shield）

Main body—shield no connection

M
ain circuit

－ －－

Note: If the transmission distance is long, it should be 
so considered that the specified voltage occurs at the 
input portion of the encoder cable end.

φ5H7 +0.012 0

φ7.8

1
16
.5

φ30

Output cable
L=1,000

3-M3 depth 3
equal arrangement
PCD24

0.
5 φ6

φ
4.
2

6－φ3.5

φ24

φ48

φ16 30°

16



ME-20-P series

21 22

19.6N（2kgf）

9.8N（1kgf）

14.7N（1.5kgf）

4.9N（0.5kgf）

 Item

Voltage／Open collector：DC5V－5％～12V＋10％
Open collector C4：DC24V±10％
Line driver：DC5V－5％～5V＋10％

Incremental

40
50
60
100
125
200

250
256
300
360
400
500

512 600
800
1,000
1,024
1,200
1,500

1,800（＊）
2,000（＊）
2,048（＊）
2,500（＊）
3,600（＊）
5,400（＊）
7,200（＊）

A, B, Z phase

A, B phase difference 90°±45°（T/4±T/8）
Z phase T±T/2（see Output Waveform）

6,000r/min

Square wave 

Sink current:20mA
Residual voltage:0.5V or less（at 10mA）

2μs or less（output cable 1m or less）

100kHz

70mA or less（under no load）

Type name

■   Specifications
ME     －20－     P     

Pulse 
number

Shaft shape
●S＝single shaft
●H＝hollow shaft
●D＝double shaft

Output circuit
●No entry＝voltage output
●C＝open collector output
●C4＝open collector output DC24V

●E＝line driver output
●ST□（2・4・5・8・10・16・20）

－10℃～70℃
RH35％～90％ no dewing

－20°C～80°C

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ4.2  5-core vinyl wire AWG28
Insulated shield cable（length 1m）

70g

［Square Wave/Incremental］

［P-21（2色）］ ［P-22（2色）］

■   Output waveform（Square wave）

■   Output circuit diagram

MICRO 
ENCODER

■   Output waveform／Built-in multiplication circuit（×2・×4・×5・×8・×10・×16・×20）

A phase

B phase

Z phase

T = T±0.3T
 t = 1/4 T±0.3t

T±T/2

T

t

CW rotation（CW rotation as seen from fit surface）

14.7N（1.5kgf）

4.9N（0.5kgf）

Voltage／Open collector：DC5V －5％～12V＋10％
Line driver：DC5V±5％

Incremental

A, B, Z phase

Refer to the figure on the right

－

6,000r/min

Square wave 

Line driver output：50kHz×（by multiplication）
Voltage・Open collector output：100kHz

100mA or less（under no load）

Square wave Built-in multiplication circuit（×2・×4・×5・×8・×10・×16・×20）

Sink current:20mA
Residual voltage:0.5V or less（at 10mA）

Open collector output：Load voltage DC13.2V max

－10℃～70℃
RH35％～90％ no dewing

－20°C～80°C

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ4.2  5-core vinyl wire AWG28
Insulated shield cable（length 1m）

70g

7,200×2（14,400）
7,200×4（28,800）
7,200×5（36,000）
7,200×8（57,600）
7,200×10（72,000）
7,200×16（115,200）
7,200×20（144,000）

EX

■   Outside dimensions
MES－20－P

MEH－20－P

７
７

3-M3 depth 5 
equal arrangement
ＰＣＤ＝２４

Output cable
Ｌ＝1,000

φ３２

５
．５

φ４
．２

２２

７
．５１０

φ６
５．５

５
．５φ５＋０．０１２0

φ１０

φ６.７

３０゚

3-M3 depth 5 
equal arrangement
ＰＣＤ＝２４

φ４
．２

Output cable
Ｌ＝1,000

２５ ２２
２
.２
５ φ３２

０
．７
５

  ０
－０．０１２

■   Spring flange MEH-20（Option）

φ24

PCD40

6－φ3.5

4  4

φ48

＊Handled by built-in multiplier circuit

Cable color

Power（red）

Cable color

Power（red）

A, B, Z 
（white, green, yellow）

A, B, Z 
（white, green, yellow）

A, B, Z 
（white, green, yellow）

2.2kΩ

0V（black）
（shield）

Main body—shield no connection

20mA maximum

M
ain circuit

Voltage output（standard type）

0V（black）
（shield）

Main body—shield no connection

20mA maximum

M
ain circuit

Open collector output（option）
Cable color

＋5VDC（red）

A, B, Z （white/black, 
green/black, yellow/black）

26C31
0V（black）
（shield）

Main body—shield no connection

M
ain circuit

Line driver output（option）

－－－

A capacitor（0.1μF）is connected between 0V and FG（frame ground）.

Note: If the transmission distance is 
long, it should be so considered that the 
specified voltage occurs at the input 
portion of the encoder cable end.

A phase

＊The position of Z phase against A, B phase is not specified.

CW rotation（CW rotation as seen from fit surface） CCW rotation（CCW rotation as seen from fit surface）

H
T

L

H
L

H
L

B phase

Z phase

T
4
±̶ T
8
（̶90°±45°）

T±T/2

A phase
H

T

L

H
L

H
L

B phase

Z phase

T
4
±̶ T
8
（̶90°±45°）

T±T/2

Maximum allowable revolutions
（mechanical）

Allowable load of
shaft（electrical）

Radial

Thrust

Working ambient temperature/
humidity

Storing ambient temperature

Vibration resistance

Impact resistance

Cable

Mass

O
utput

Supply voltage

Current consumption

Detection system

Output phase

Waveform rise/fall time

Output form

Output phase difference 

Output capacity

 Output pulse number 

（Standard）

〔Pulse number/rotation〕

Maximum response frequency 
（response pulse number）



23 24

［P-23（2色）］ ［P-24（2色）］

MICRO 
ENCODER

■   Outside dimensions

MEH-28 series
［Square Wave/Incremental］

Detection system

Type name

Item

Incremental

Square, Line driver output

50kHz×division ratio（2, 4, 5, 8, 10, 16, 20, 32）

Phase difference between neighboring A/B phases: T/4 ± T/8
Waveform ratio of 1T: T ± 0.3t

Z phase width: T ± T/2（Synchronized with 1T of B phase）

A, A, B, B, Z, Z phase CS phase（U, U, V, V, W, W）－ － － － － －Output phase

Output form

Maximum response
frequency

DC5V±5％Supply voltage

150ｍA or lessCurrent consumption

Output pulse 
number（P/R）

Output

■   Specifications

Output current（Io）： ±20mAmax.
Output voltage  Vol： 0.5Vmax.  VoH： 2.5Vmin.

6000r/min

Output capacity

Maximum allowable
revolutions

－10℃～+70℃/RH35％～90％ no dewing

－20℃～+80℃

Durability 55Hz, double amplitude 1.5mm 2 hours each in X, Y, and Z directions

Durability 50G 3 times each in X, Y, and Z directions

Working ambient temperature/
humidity

Cable

Storing ambient 
temperature

Vibration resistance

Impact resistance

Mass

6750, 13500（6750×2）, 27000（6750×4）
33750（6750×5）, 54000（6750×8）, 67500（6750×10）

108000（6750×16）, 135000（6750×20）, 216000（6750×32）

Outside diameter φ4.2 8cores shield cable（without CS phase: 14-cores） AWG30

80ｇ（excluding cable）

MEH－28－6750 PSTN     E

　Outside dimensions φ40×16.5mm

　Through Shaft

A capacitor（0.1μF）is connected between 0V and FG（frame ground）.

■   Spring flange MEH-28（Option）

6-φ3.5

φ3
0

20

φ52

φ60

30° 555

■   Output waveform［×1］

■   Output circuit diagram

＊The position of Z phase against A, B phase is not specified.

CW rotation（CW rotation as seen from fit surface）

A phase

A phase－

H

T

T/4±T/8

L
H
L

B phase

B phase－

H
L
H
L

Z phase

Z phase－

H
L
H
L T±T/2

■   Output waveform／Built-in multiplication circuit（×2・×4・×5・×8・×10・×16・×20・×32）
CW rotation（CW rotation as seen from fit surface）

Waveform
example

Ts
T

t
t1 t2 t3 t4 t5 t6 t7 t8 t～

T1 T2 T（＃－1）

t（4＃－4）

T（＃）

Tmax Tmin

t（4＃）

H
L
H
L

H
L
H
L
H
L
H
L

A phase

A, B phase

Z phase

A phase

B phase

B phase

Z phase

Z phase
●1T waveform rate: T=Ts/#±0.3T
●Phase difference between neighboring A and B phases in # divisions: T/4±T/8
●T/4 waveform ratio: t1 to t (4＃)=t±0.3t
●Z=1.0T (synchronized with B phase)

Tmin/Tmax≧0.5

Line driver output（option）

A, B, Z 
（purple, green, yellow）

Cable color

＋5VDC（red）

A, B, Z （purple/black, 
green/black, yellow/black）

26C31
0V（black）
（shield）

Main body—shield no connection

M
ain circuit

－ －－

Note: If the transmission distance is long, it should be 
so considered that the specified voltage occurs at the 
input portion of the encoder cable end.

φ8H7+0.015 0

φ11

1
16
.5

φ40

Output cable
L=1,000

3-M3 depth 3
equal arrangement
PCD30

0.
5 φ9

φ4
.2
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［P-25（2色）］ ［P-26（2色）］

MICRO 
ENCODER

ME-30-P series
■   Outside dimensions
MES－30－P

MEH－30－P

19.6N（2kgf）

9.8N（1kgf）

14.7N（1.5kgf）

4.9N（0.5kgf）

 Item

Voltage／Open collector：DC5V－5％～12V＋10％
Open collector C4：DC24V±10％

Line driver：DC5V±5％

Incremental

40
50
60
100
200

250
300
360
400
450

500
512
600

720
800
900
1,000
1,024
1,200
1,500
1,800
2,000
2,048

2,500（＊）
3,600（＊）
4,096（＊）
4,500（＊）
5,000（＊）
6,000（＊）
8,192（＊）
9,000（＊）
10,000（＊）
10,800（＊）

A, B, Z phase

A, B phase difference 90°±45°（T/4±T/8）
Z phase T±T/2（see Output Waveform）

6,000r/min

Square wave 

Sink current:20mA
Residual voltage:0.5V or less（at 10mA）

2μs or less（output cable 1m or less）

100kHz

70mA or less（under no load）

Type name

■   Specifications
ME     －30－     P     

Pulse 
number

Shaft shape
●S＝single shaft
●H＝hollow shaft
●D＝double shaft

Output circuit
●No entry＝voltage output
●C＝open collector output
●C4＝open collector output DC24V

●E＝line driver output
●ST□（2・4・5・8・10・16・20）

－10℃～70℃
RH35％～90％ no dewing

－20°C～80°C

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ4.2  5-core vinyl wire AWG28
Insulated shield cable（length 1m）

140g

［Square Wave/Incremental］

１０

５
．５７．５

５．５
φ６－０．０１２＋０

３０゚

3-M3 depth 5 
equal arrangement
ＰＣＤ＝３６

Output cable
Ｌ＝1m

φ４４

２２

５
．５φ１０－０＋０．０１５

０
．5
５

３０゚

3-M3 depth 5 
equal arrangement
ＰＣＤ＝３６

Output cable
Ｌ＝１m

φ４４

２５ 21
.9

２
.5
５

■   Output waveform（Square wave）

φ１２

φ１３.6

■   Output circuit diagram

14.7N（1.5kgf）

4.9N（0.5kgf）

Voltage：DC5V－5％～12V＋10％
Open collector：DC5V－5％～24V＋15％

Line driver：DC5V±5％

Incremental

10,000×2（20,000）
10,000×4（40,000）
10,000×5（50,000）
10,000×8（80,000）
10,000×10（100,000）
10,000×16（160,000）
10,000×20（200,000）

A, B, Z phase

Refer to the figure on the right

6,000r/min

Square wave 

－

－

Line driver output：50kHz×（by multiplication）
Voltage・Open collector output：100kHz

100mA or less（under no load）

Square wave Built-in multiplication circuit（×2・×4・×5・×8・×10・×16・×20）

－10℃～70℃
RH35％～90％ no dewing

－20°C～80°C

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ4.2  5-core vinyl wire AWG28
Insulated shield cable（length 1m）

140g

■   Output waveform／Built-in multiplication circuit（×2・×4・×5・×8・×10・×16・×20）

A phase

B phase

Z phase

T = T±0.3T
 t = 1/4 T±0.3t

T±T/2

T

t

CW rotation（CW rotation as seen from fit surface）

EX

φ４
.２

φ４
.２

■   Spring flange MEH-30（Option）

φ36
φ60

PC
D
52

6－φ3.5

5
5

＊Handled by built-in multiplier circuit

Maximum allowable revolutions
（mechanical）

Allowable load of
shaft（electrical）

Radial

Thrust

Working ambient temperature/
humidity

Storing ambient temperature

Vibration resistance

Impact resistance

Cable

Mass

O
utput

Supply voltage

Current consumption

Detection system

Output phase

Waveform rise/fall time

Output form

Output phase difference 

Output capacity

 Output pulse number 

（Standard）

〔Pulse number/rotation〕

Maximum response frequency 
（response pulse number）

Cable color

Power（red）

Cable color

Power（red）

A, B, Z 
（white, green, yellow）

A, B, Z 
（white, green, yellow）

A, B, Z 
（white, green, yellow）

2.2kΩ

0V（black）
（shield）

Main body—shield no connection

20mA maximum

M
ain circuit

Voltage output（standard type）

0V（black）
（shield）

Main body—shield no connection

20mA maximum

M
ain circuit

Open collector output（option）
Cable color

＋5VDC（red）

A, B, Z （white/black, 
green/black, yellow/black）

26C31
0V（black）
（shield）

Main body—shield no connection

M
ain circuit

Line driver output（option）

－－－

A capacitor（0.1μF）is connected between 0V and FG（frame ground）.

Note: If the transmission distance is 
long, it should be so considered that the 
specified voltage occurs at the input 
portion of the encoder cable end.

A phase

＊The position of Z phase against A, B phase is not specified.

CW rotation（CW rotation as seen from fit surface） CCW rotation（CCW rotation as seen from fit surface）

H
T

L

H
L

H
L

B phase

Z phase

T
4 ±̶

T
8̶（90°±45°）

T±T/2

A phase
H

T

L

H
L

H
L

B phase

Z phase

T
4 ±̶

T
8̶（90°±45°）

T±T/2
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［P-27（2色）］ ［P-28（2色）］

MICRO 
ENCODER

MEH-30T series
■   Outside dimensions

■   Specifications

［Square Wave/Incremental］

■   Connection diagram

■   Output circuit diagram and connection diagram　External φ44

　18mm-high thin incremental encoder (hollow axle)

Detection system

Type name

Item

Incremental

Square, Line driver output

20000（10000×2）, 40000（10000×4）
50000（10000×5）, 80000（10000×8）

100000（10000×10）, 160000（10000×16）
200000（10000×20）

50kHz × division ratio（2, 4, 5, 8, 10, 16, 20）

Phase difference between neighboring A/B phases: T/4 ± T/8
Waveform ratio of 1T: T ± 0.3t

Z phase width: T ± T/2（Synchronized with 1T of B phase）

A, A, B, B, Z, Z phase－ － －Output phase

Output form

Maximum response frequency

DC5V±5％Supply voltage

100mA or lessCurrent consumption

Output pulse number（P/R）※

Output

Output current（Io）：±20mAmax.
Output voltage  Vol：0.5Vmax.  VoH：2.5Vmin.

6000r/min

Output capacity

Maximum allowable revolutions

－10℃～＋70℃
RH35％～90％ no dewing

－20～＋80℃

Outside diameter φ4.2  8-core vinyl wire AWG28
Insulated shield cable（length 1m）

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Working ambient temperature/
humidity

Cable

Storing ambient temperature

Vibration resistance

Impact resistance

140g（excluding cable）Mass

MEH－30T－  10000  PST 20  E
Pulse
number

By multiplication
（×2, 4, 5, 8, 10, 16, 20）

＊Output pulse numbers other than 10000P/R are scheduled to be added in the near future.

φ44

φ14

φ10+0.015  0

φ11.4 Output Cable
（L=1m）

When spring flange attached
3-M3 depth 5  120° －3 
equal arrangement
P.C.D.=36

P.C.D.=52

0.
75

0.
75 5.
5

φ
4.
2

18 16
.5

47
°

107°

Signal name Wire color

A phase

－

－

－

White

A phase White/Black

B phase Green

B phase Green/Black

Z phase Yellow

Z phase Yellow/Black

5V Red

0V Black

DV5V±5％
0V
A phase
－

－

－

A phase
B phase
B phase
Z phase
Z phase

Shield
※Main body—shield no connection

Internal circuit

※A capacitor（0.1μF）is connected between 0V 
and FG（frame ground）.

CW rotation（CW rotation as seen from fit surface）→
T

t1

A phase

A/B phase 1T waveform ratio: T=T±0.03T
Phase difference between neighboring A/B phases after division: T/4±T/8

Z phase

Waveform
example

Tmax. Tmin.
Tmin./Tmax.≧0.5

Z=1T    Synchronized with B phase

A phase

B phase
B phase

Z phase
Z phase

t2 t3 t4

-

-

-

■   Spring flange MEH-30（Option）

φ36
φ60

PC
D
52

6－φ3.5

5
5



MES-40-P series

29 30

49N（5kgf）

29.4N（3kgf）

 Item

Voltage／Open collector：DC5V－5％～12V＋10％
Open collector DC24V：DC24V±10％

Line driver：DC5V±10％

Incremental
100
200
250
256
300
360
400
500
512

600
720
800
1,000
1,024
1,200
1,500
1,800
2,000（＊）

2,048
2,500
3,000
3,600（＊）
4,000（＊）
4,096（＊）
5,000（＊）
5,400（＊）
6,000（＊）

8,192（＊）
9,000（＊）
10,000（＊）
10,800（＊）
11,250（＊）
15,000（＊）

A, B, Z phase

A, B phase difference 90°±45°（T/4±T/8）
Z phase T±T/2（see Output Waveform）

6,000r/min

Square wave

Sink current：20mA
Residual voltage：0.5V or less（at 10mA）

2μs or less（output cable 1m or less）

100kHz

50mA or less（under no load）

Type name

■   Specifications
MES－40－     P     

Pulse
number

Output circuit
●No entry＝voltage output
●C＝open collector output
●C4＝open collector output DC24V

●E＝line driver output
●ST□（2・4・5・8・10・16・20）

－10°C～70°C
RH35％～90％ no dewing

－20°C～80°C

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ4.2 5-core vinyl wire AWG28
Insulated shield cable（length 1m）

200g

［Square Wave/Incremental］

［P-29（2色）］ ［P-30（2色）］

■   Output waveform（Square wave）

MICRO 
ENCODER

■   Output waveform／Built-in multiplication circuit（×2・×4・×5・×8・×10・×16・×20）

49N（5kgf）

29.4N（3kgf）

Voltage：DC5V－5％～12V＋10％
Open collector：DC5V－5％～24V＋15％

Line driver：DC5V±5％

Incremental

10,000×2（20,000）
10,000×4（40,000）
10,000×5（50,000）
10,000×8（80,000）
10,000×10（100,000）
10,000×16（160,000）
10,000×20（200,000）

A, B, Z phase

－

－

Refer to the figure on the right

6,000r/min

Square wave

Line driver output：50kHz×（by multiplication）
Open collector output：100kHz

100mA or less（under no load）

Square wave Built-in multiplication circuit（×2・×4・×5・×8・×10・×16・×20）

－10°C～70°C
RH35％～90％ no dewing

－20°C～80°C

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ4.2 5-core vinyl wire AWG28
Insulated shield cable（length 1m）

200g

EX

■   Outside dimensions

φ３０－０．０２５　０

φ５２

φ５６

２
３

４

４０
.８

１５

１２

φ４
．２

Cable length 1m

φ８

3-M3 depth 6 equal 
arrangement
ＰＣＤ＝４５

７

３０゚

１３

＊Handled by built-in multiplier circuit

O
utput

Supply voltage

Current consumption

Detection system

Maximum allowable revolutions
（mechanical）
Working ambient temperature/
humidity

Storing ambient temperature

Vibration resistance

Impact resistance

Cable

Mass

Allowable load of
shaft（electrical）

Radial

Thrust

Output phase

Waveform rise/fall time

Output form

Output phase difference 

Output capacity

 Output pulse number 
（Standard）

〔Pulse number/rotation〕

Maximum response frequency 
（response pulse number）

A phase

＊The position of Z phase against A, B phase is not specified.

CW rotation（CW rotation as seen from fit surface） CCW rotation（CCW rotation as seen from fit surface）

H
T

L

H
L

H
L

B phase

Z phase

T
4
±̶ T
8
（̶90°±45°）

T±T/2

A phase
H

T

L

H
L

H
L

B phase

Z phase

T
4
±̶ T
8
（̶90°±45°）

T±T/2

A phase

B phase

Z phase

T = T±0.3T
 t = 1/4 T±0.3t

T±T/2

T

t

CW rotation（CW rotation as seen from fit surface）

■   Output circuit diagram

Cable color

Power（red）

Cable color

Power（red）

A, B, Z 
（white, green, yellow）

A, B, Z 
（white, green, yellow）

A, B, Z 
（white, green, yellow）

2.2kΩ

0V（black）
（shield）

Main body—shield no connection

20mA maximum

M
ain circuit

Voltage output（standard type）

0V（black）
（shield）

Main body—shield no connection

20mA maximum

M
ain circuit

Open collector output（option）
Cable color

＋5VDC（red）

A, B, Z（white/black, 
green/black, yellow/black）

26C31
0V（black）
（shield）

Main body—shield no connection

M
ain circuit

Line driver output（option）

－－－

A capacitor（0.1μF）is connected between 0V and FG（frame ground）.

Note: If the transmission distance is 
long, it should be so considered that the 
specified voltage occurs at the input 
portion of the encoder cable end.

－０．０１6
－0.008



31 32

［P-31（2色）］ ［P-32（2色）］

MES-45 series
■   Outside dimensions

Item

Supply voltage
DC5V  －5％～12V＋10％

（voltage output/differential driver output）
DC5V  －5％～24V＋15％
（open collector output）

200kHz

49.0N（5kgf）
29.4N（3kgf）

120mA max（voltage output）
100mA max（open collector output）

150mA max（differential driver output: driver no load）
Current consumption

Maximum response frequency

Output pulse number
(Standard)

[Pulse number/rotation]

Type name

■   Specifications
MES  －4 5－100 0－ 05  C

Output circuit
●No entry＝voltage output
●C＝open collector output
●D＝differential driver output

Input voltage
●05＝5V
●12＝12V
●24＝24V

Resolution

－10℃～70℃／
RH95％ max no dewing

－30°C～80°C

Durablility 0-500Hz, double amplitude 1.52mm
2 hours each in X, Y, and Z directions

Durability 490m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ5 5-core vinyl wire AWG28
Insulated shield cable（length 500mm）

280g

6,000r/min

Vibration resistance

Impact resistance

Cable

Mass

［Square Wave/Incremental］

■   Output circuit diagram

■   Output waveform
360
500
512
600
720
800
1,000

1,024
1,200
1,500
1,800
2,000
2,048
2,500

3,000
3,200
3,600
4,096
5,000
6,000
9,000

MES-45（Standard type）

MESW-45（Option; drip-proof type）

0.5
16.5
9

9 φ11

1.5 3 3
50

3-M3×0.5
Depth 6（Equally divided 
by 120° into three）

φ
50φ
55 φ
50
－
0.
00
9

－
0.
03
4

φ
6
－
0.
00
4

－
0.
01
6

Cable length 500mm

0.5
16.5
9 1.5 3 3

50 10MAX. 17

15
φ
5　

3-M3×0.5
Depth 6（Equally divided
by 120° into three）

φ
50φ
55 φ
50
－
0.
00
9

－
0.
03
4

φ
6－
0.
00
4

－
0.
01
6

Cable length 500mm

PCD＝42

PCD＝42

Old model: RK1･RKW1

●No entry＝
   standard type
●W＝drip-proof type

　Old model: RK1/RKW1

　Strong type

　Environment resistance

Allowable load of
 shaft（electrical）

Radial
Thrust

Maximum allowable revolutions
（mechanical）
Working ambient temperature/
humidity

Storing ambient temperature

1kΩ

7.5Ω

Power（＋）
（brown）

Output
（A, B, Z）
（black, white, 
 orange）

COMMON
（blue）

Voltage output（standard type）

NPN transistor 

2SC2712 equivalent

NPN transistor 

2SC2712 equivalent

Ice=35mA max
Vceo=30V max

Open collector output

7.5Ω

Power（＋）
（brown）

Output
（A, B, Z）
（black, white, 
 orange）

COMMON
（blue）

Ice=35mA max
Vceo=30V max

Differential driver output

Power（＋）
（white）

Output
（A, B, Z）
（brown, red, 
 orange）

Output
（A, B, Z）
（yelow, green, 
 blue）

COMMON
（black）

AM26LS31

H level output
2.5V min
（Io=-10mA）

L level output
0.5V max
（Is=10mA）

̶ ̶ ̶

Voltage output/open collector output

●Duty accuracy
t1+t2=0.5T±0.1T
t2+t3=0.5T±0.1T
●Phase accuracy
t1, t2, t3, t4=0.25T±0.07T
●Z phase
Tz=T±0.5T
●The point of variation "a" is within the
  range "a’" of A-phase output.
●The point of variation "b" is within the 
   range "b’" of A-phase output.
  T = 360°/resolution

T
t1 t2 t3 t4

Tz
a’
a b

b’

→CW rotation

A phase

B phase

Z phase

Differential driver output

● Duty accuracy
t1+t2=0.5T±0.1T
t2+t3=0.5T±0.1T
● Phase accuracy
t1, t2, t3, t4=0.25T±0.07T
●Z phase
Tz=T±0.5T
●The point of variation "a" is within the 
   range "a’" of A-phase output.
●The point of variation "b" is within the 
   range "b’" of A-phase output.
   T = 360°/resolution

T
t1 t2 t3 t4

Tz
a’ b’

→CW rotation

A phase

A phase̶

B phase

B phase̶

Z phase

Z phase̶

a b

MICRO 
ENCODER
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［P-33（2色）］ ［P-34（2色）］

MICRO 
ENCODER

ME-50-P series

19.6N（2kgf）

9.8N（1kgf）

9.8N（1kgf）

4.9N（0.5kgf）

Voltage／Open collector：DC5V－5％～12V＋10％
Open collector DC24V：DC24V±10％

Line driver：DC5V±5％

Incremental

500
900
1,000
1,024

5,000（＊）
5,400（＊）
6,000（＊）
9,000（＊）
10,000（＊）

10,800（＊）2,000
3,000
3,600
4,096（＊）

A, B, Z phase

A, B phase difference 90°±45°（T/4±T/8）
Z phase T±T/2（see Output Waveform）

6,000r/min

Square wave

Sink current：20mA
Residual voltage：0.5V or less（at 10mA）

2μs or less（output cable 1m or less）

60mA or less（under no load）

■   Specifications
ME      －50－     P 

Pulse 
number

Shaft shape
●S＝single shaft
●H＝hollow shaft

－10°C～70°C
RH35％～90％ no dewing

－20℃～80℃

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ4.2 5-core vinyl wire AWG28
Insulated shield cable（length 1m）

220g

100kHz

［Square Wave/Incremental］

9.8N（1kgf）

4.9N（0.5kgf）

Voltage：DC5V－5％～12V＋10％
Open collector：DC5V－5％～24V＋10％

Line driver：DC5V±5％

Incremental

10,000×2（20,000）
10,000×4（40,000）
10,000×5（50,000）
10,000×8（80,000）
10,000×10（100,000）
10,000×16（160,000）
10,000×20（200,000）

A, B, Z phase

Refer to the figure on the right

6,000r/min

Square wave

－

－

Line driver output：50kHz×（by multiplication）
Open collector output：100kHz

100mA or less（under no load）

Square wave Built-in multiplication circuit（×2・×4・×5・×8・×10・×16・×20）

－10°C～70°C
RH35％～90％ no dewing

－20℃～80℃

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ4.2 5-core vinyl wire AWG28
Insulated shield cable（length 1m）

220g

■   Output waveform／Built-in multiplication circuit（×2・×4・×5・×8・×10・×16・×20）

A phase

B phase

Z phase

T = T±0.3T
 t = 1/4 T±0.3t

T±T/2

T

t

CW rotation（CW rotation as seen from fit surface）

Output circuit
●No entry＝voltage output
●C＝open collector output
●C4＝open collector output DC24V

●E＝line driver output
●ST□（2・4・5・8・10・16・20）

EX

■   Outside dimensions
MES－50－P

MEH－50－P

３０゚

3-M4 depth 7 equal 
arrangement
ＰＣＤ＝５６

１５

２０.5３０

０．５

７
φ８

－
０
．０
１
5

   ０

φ６
５

７．５

３０

7.5

φ１
６

φ６
５

３１.1

φ
12

   ０＋
0.
02

３０゚

3-M4 depth 7 equal 
arrangement
ＰＣＤ＝５６

φ１
７

Cable length 1,000

Cable length 1,000

φ４.２

φ４.２

■   Spring flange MEH-50（Option）

φ90 φ5
6

PC
D
79

3－φ4.5  PCD56

3－φ4.5

7  7

＊Handled by built-in multiplier circuit

 Item

Type name

O
utput

Supply voltage

Current consumption

Detection system

Maximum allowable revolutions
（mechanical）
Working ambient temperature/
humidity

Storing ambient temperature

Vibration resistance

Impact resistance

Cable

Mass

Allowable load of
shaft（electrical）

Radial

Thrust

Output phase

Waveform rise/fall time

Output form

Output phase difference 

Output capacity

 Output pulse number 
（Standard）

〔Pulse number/rotation〕

Maximum response frequency 
（response pulse number）

■   Output circuit diagram

Cable color

Power（red）

Cable color

Power（red）

A, B, Z 
（white, green, yellow）

A, B, Z 
（white, green, yellow）

A, B, Z 
（white, green, yellow）

2.2kΩ

0V（black）
（shield）

Main body—shield no connection

20mA maximum

M
ain circuit

Voltage output（standard type）

0V（black）
（shield）

Main body—shield no connection

20mA maximum

M
ain circuit

Open collector output（option）
Cable color

＋5VDC（red）

A, B, Z （white/black, 
green/black, yellow/black）

26C31
0V（black）
（shield）

Main body—shield no connection

M
ain circuit

Line driver output（option）

－－－

A capacitor（0.1μF）is connected between 0V and FG（frame ground）.

Note: If the transmission distance is 
long, it should be so considered that the 
specified voltage occurs at the input 
portion of the encoder cable end.

■   Output waveform（Square wave）

A phase

＊The position of Z phase against A, B phase is not specified.

CW rotation（CW rotation as seen from fit surface） CCW rotation（CCW rotation as seen from fit surface）

H
T

L

H
L

H
L

B phase

Z phase

T
4
±̶ T
8
（̶90°±45°）

T±T/2

A phase
H

T

L

H
L

H
L

B phase

Z phase

T
4
±̶ T
8
（̶90°±45°）

T±T/2



■   Outside dimensions

35 36

［P-35（2色）］ ［P-36（2色）］

MICRO 
ENCODER

MEH-59 series
［Square Wave/Incremental］

Detection system

Type name

Item

Incremental

Square, Line driver output

5MHz

A, A, B, B, Z, Z phase CS phase（U,U,V,V,W,W）－ － － － － －Output phase

Output form

Maximum response frequency

DC5V±5％Supply voltage

150mA or less（under no load）Current consumption

Resolution

■   Specifications

1000rpm（electrical）

9.8N（1.0kg）

4.9N（0.5kg）

Maximum allowable revolutions

－10℃～+70℃／RH35％～90％（no dewing）

－20℃～+80℃

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 50G 3 times each in X, Y, and Z directions

Working ambient temperature/
humidity

Cable

Storing ambient temperature

Vibration resistance

Impact resistance

Mass

648000（12960×50）

Outside diameter φ4.2 8-cores shield cable
AWG30（length 1m）＊without CS phase: 14-cores

200ｇ

MEH－59－12960PSTG50E

　Outside dimensions φ70×16.5mm　Incremental encoder

　Resolution 648000（12960×50）、中空軸φ25

NEW

■   Spring flange MEH-60（Option）

Allowable load of
shaft（electrical）

Radial

Thrust

φ25+0.021 0

φ31.6

φ28.5

φ70

（
18
）

11

3-M4 depth 5 PCD60

Output cable
φ4.2－1m shield cable

60
°

60°

0.
75

16
.5

0.
75

７８

φ４６

φ９
８

３－φ４．５ equal arrangement
ＰＣＤ＝９０

３－φ４．５
equal arrangement

φ６０

３０゚

■   Connection diagram

■   Output circuit diagram and connection diagram
Signal name Wire color

A phase

－

－

－

White

A phase White/Black

B phase Green

B phase Green/Black

Z phase Yellow

Z phase Yellow/Black

5V Red

0V Black

DV5V±5％
0V
A phase
－

－

－

A phase
B phase
B phase
Z phase
Z phase

Shield
※Main body—shield no connection

Internal circuit

※A capacitor（0.1μF）is connected between 0V 
and FG（frame ground）.

CW rotation（CW rotation as seen from fit surface）→
T

t1

A phase

A/B phase 1T waveform ratio: T=T±0.03T
Phase difference between neighboring A/B phases after division: T/4±T/8

Z phase

Waveform
example

Tmax. Tmin.
Tmin./Tmax.≧0.5

Z=1T    Synchronized with B phase

A phase

B phase
B phase

Z phase
Z phase

t2 t3 t4

-

-

-



MEH-60-P series
■   Outside dimensions

37 38

Voltage／Open collector DC5V－5％～12V＋10％
Open collector DC24V：DC24V±10％

（＊）Open collector output：20,250、21,600はDC5V－5％～DC12V＋10％
Line driver：DC5V±5％

Incremental

100
180
200
360
400
500

600
1,000

1,024
1,800
2,000
3,600
4,000
5,000

5,400（＊1）

8,100（＊1）
9,000（＊1）
10,000（＊1）
10,800（＊1）
20,250（＊1, 2）
21,600,（＊1, 2）

A, B, Z phase

A, B phase difference 90°±45°（T/4±T/8）
Z phase T±T/2（see Output Waveform）

1,000r/min

Square wave

Sink current：20mA
Residual voltage：0.5V or less（at 10mA）

2μs or less（output cable 1m or less）

60mA or less　＊120mA or less（under no load）

■   Specifications
MEH－60－     P    

Pulse 
number

0°C～60°C
RH35％～90％ no dewing

－20℃～80℃

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ4.2 5-core vinyl wire AWG28
Insulated shield cable (length 1m)

320g　430g（＊2）

19.6N（2kgf）

9.8N（1kgf）

9.8N（1kgf）

4.9N（0.5kgf）

［Square Wave/Incremental］

３００．５ ０．５

φ７
４

φ３
０
－
０

φ３
５

８

＋
０
．０
２１

3-M4 depth 5 equal 
arrangement
ＰＣＤ＝６０

６０゚

［P-37（2色）］ ［P-38（2色）］

MICRO 
ENCODER

100kHz

■   Output waveform／Built-in multiplication circuit（×2・×4・×5・×8・×10・×16・×20）

A phase

B phase

Z phase

T = T±0.3T
 t = 1/4 T±0.3t

T±T/2

T

t

CW rotation (CW rotation as seen from fit surface)

Output circuit
●No entry＝voltage output
●C＝open collector output
●C4＝open collector output DC24V

●E＝line driver output
●ST□（2・4・5・8・10・16・20）

9.8N（1kgf）

4.9N（0.5kgf）

Voltage：DC5V－5％～12V＋10％
Open collector：DC5V－5％～24V＋10％（10,800 pulse or less）
（＊）Open collector output：20,250、21,600はDC5V－5％～DC12V＋10％

Line driver：DC5V±5％

Incremental

Square wave Built-in multiplication circuit（×2・×4・×5・×8・×10・×16・×20）

21,600×2（43,200）
21,600×4（86,400）
21,600×5（108,000）
21,600×8（172,800）
21,600×10（216,000）
21,600×16（345,600）
21,600×20（432,000）

A, B, Z phase

Refer to the figure on the right

1,000r/min

Square wave

－

－

Line driver output：50kHz×（by multiplication）
Open collector output：100kHz

100mA or less（under no load）

0°C～60°C
RH35％～90％ no dewing

－20℃～80℃

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ4.2 5-core vinyl wire AWG28
Insulated shield cable (length 1m)

430g

EX

■   Output waveform（Square wave）

■   Output circuit diagram

φ４.２

７８

φ４６

φ９
８

３－φ4.5
equal arrangement
ＰＣＤ＝９０

３－φ4.5
equal arrangement

φ６０

３０゚

■   Spring flange MEH-60（Option）

＊1： Handled by built-in multiplier circuit
＊2： The mass changes

 Item

Type name

O
utput

Supply voltage

Current consumption

Detection system

Maximum allowable revolutions
 (mechanical)
Working ambient temperature/
humidity

Storing ambient temperature

Vibration resistance

Impact resistance

Cable

Mass

Allowable load of
 shaft (electrical)

Radial

Thrust

Output phase

Waveform rise/fall time

Output form

Output phase difference 

Output capacity

 Output pulse number 
（Standard）

〔Pulse number/rotation〕

Maximum response frequency 
(response pulse number)

Cable color

Power (red)

Cable color

Power (red)

A, B, Z 
(white, green, yellow)

A, B, Z 
(white, green, yellow)

A, B, Z 
(white, green, yellow)

2.2kΩ

0V(black)
(shield)

Main body—shield no connection

20mA maximum

M
ain circuit

Voltage output (standard type)

0V(black)
(shield)

Main body—shield no connection

20mA maximum

M
ain circuit

Open collector output (option)
Cable color

＋5VDC (red)

A, B, Z (white/black, 
green/black, yellow/black)

26C31
0V(black)
(shield)

Main body—shield no connection

M
ain circuit

Line driver output (option)

－－－

A capacitor (0.1μF) is connected between 0V and FG (frame ground).

Note: If the transmission distance is 
long, it should be so considered that the 
specified voltage occurs at the input 
portion of the encoder cable end.

A phase

＊The position of Z phase against A, B phase is not specified.

CW rotation (CW rotation as seen from fit surface) CCW rotation (CCW rotation as seen from fit surface)

H
T

L

H
L

H
L

B phase

Z phase

T
4
±̶ T
8
（̶90°±45°）

T±T/2

A phase
H

T

L

H
L

H
L

B phase

Z phase

T
4
±̶ T
8
（̶90°±45°）

T±T/2

Supply voltage DC5V

φ
34
.4
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［P-39（2色）］ ［P-40（2色）］

MICRO 
ENCODER

MEH-85-P series
■   Outside dimensions

Voltage／Open collector：DC5V－5％～12V＋10％
Open collector DC24V：DC24V±10％

Line driver：DC5V±5％

Incremental
1,500
3,600
4,500
5,400
5,625
7,200（＊）
8,192（＊）
10,800（＊）
11,250（＊）
18,000（＊）

150
200
500
1,000
1,024

20,250（＊）
21,600（＊）

A, B, Z phase

A, B phase difference 90°±45°（T/4±T/8）
Z phase T±T/2（see Output Waveform）

1,000r/min

Square wave

Sink current：20mA
Residual voltage：0.5V or less（at 10mA）

2μs or less（output cable 1m or less）

Voltage／Open collector output：60mA or less（under no load）
Line driver:140mA or less（under no load）

■   Specifications
MEH－85－     P      

Pulse 
number

0°C～60°C
RH35％～90％ no dewing

－20℃～80℃

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ4.2 5-core vinyl wire AWG28
Insulated shield cable（length 1m）

620g520g 1,050g

9.8N（1kgf）

4.9N（0.5kgf）

［Square Wave/Incremental］

MEH－85－P（1,500 pulse or more）,
MEH－85－PS, MEH－85－PST

MEH－85－P
※1,024 pulse or less

３０゚

φ４
８

φ１
００

8．５

０．５２６０．５

φ４．２

Cable length 1m

■   Output waveform／Built-in multiplication circuit（×2・×4・×5・×8・×10・×16・×20）

A phase

B phase

Z phase

T = T±0.3T
 t = 1/4 T±0.3t

T±T/2

T

t

CW rotation（CW rotation as seen from fit surface）

Output circuit
●No entry＝voltage output
●C＝open collector output
●C4＝open collector output DC24V

●E＝line driver output
●ST□（2・4・5・8・10・16・20）

１3.５

φ１
００

φ４
８

３１ ０.５０.５

φ４.２
３０°

100kHz

Square wave

9.8N（1kgf）

4.9N（0.5kgf）

Voltage：DC5V－5％～12V＋10％
Open collector：DC5V－5％～24V＋10％

Line driver：DC5V±5％

Incremental

18,000×2（36,000）
18,000×4（72,000）
18,000×5（90,000）
18,000×8（144,000）
18,000×10（180,000）
18,000×16（288,800）
18,000×20（360,000）

A, B, Z phase

Refer to the figure on the right

1,000r/min

Square wave

－

－

Voltage／Open collector output：100kHz
Line driver output：75kHz×（by multiplication）

140mA or less（under no load）

0°C～60°C
RH35％～90％ no dewing

－20℃～80℃

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ4.2 5-core vinyl wire AWG28
Insulated shield cable（length 1m）

1,050g

EX

Built-in multiplication circuit（×2・×4・×5・×8・×10・×16・×20）

■   Output waveform（Square wave）

A phase

CW rotation（CW rotation as seen from fit surface）

H
T

L

H
L

H
L

B phase

Z phase

T
4 ±̶

T
8̶（90°±45°）

T±T/2

＊The position of Z phase against A, B phase is not specified.

■   Output circuit diagram

■   Spring flange MEH-85（Option）

Cable length 1m

φ80φ128

10
10

6－φ4.5

PC
D
11
6

＊Handled by built-in multiplier circuit

 Item

Type name

O
utput

Supply voltage

Current consumption

Detection system

Maximum allowable revolutions
（mechanical）
Working ambient temperature/
humidity

Storing ambient temperature

Vibration resistance

Impact resistance

Cable

Mass

Allowable load of
shaft（electrical）

Radial

Thrust

Output phase

Waveform rise/fall time

Output form

Output phase difference 

Output capacity

 Output pulse number 
（Standard）

〔Pulse number/rotation〕

Maximum response frequency 
（response pulse number）

3-M4 depth 7 equal 
arrangement
ＰＣＤ＝８０

3-M4 depth 7 equal 
arrangement
ＰＣＤ＝８０

Cable color

Power（red）

Cable color

Power（red）

A, B, Z 
（white, green, yellow）

A, B, Z 
（white, green, yellow）

A, B, Z 
（white, green, yellow）

2.2kΩ

0V（black）
（shield）

Main body—shield no connection

20mA maximum

M
ain circuit

Voltage output（standard type）

0V（black）
（shield）

Main body—shield no connection

20mA maximum

M
ain circuit

Open collector output（option）
Cable color

＋5VDC（red）

A, B, Z（white/black, 
green/black, yellow/black）

26C31
0V（black）
（shield）

Main body—shield no connection

M
ain circuit

Line driver output（option）

－－－

A capacitor（0.1μF）is connected between 0V and FG（frame ground）.

Note: If the transmission distance is 
long, it should be so considered that the 
specified voltage occurs at the input 
portion of the encoder cable end.

φ３
６
＋
０
．０
25

＋
０

φ４
2.
6
±
０
．0
5

φ３
６
＋
０
＋
０
．０
2５

φ４
2.
6
±
０
．0
5
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［P-41（2色）］ ［P-42（2色）］

MICRO 
ENCODER

MEH-130-P series
■   Outside dimensions
MEH－130－P

MEH－130－P（4,500 pulse or more）
MEH－130－PST

［Square Wave/Incremental］

４－０＋０．０３

φ１２０

３９
．５

φ８
3

φ１
５０

０．５
３７ 12

０．５

＊1,024 pulse or less

５０
１ １

φ６
７

φ１
５０

φ７
５
.５

Cable 
length 1m

φ６.５

１０

φ１０６

１５°

Voltage／Open collector：DC5V－5％～12V＋10％
Open collector DC24V：DC24V±10％

Line driver：DC5V±5％

Incremental

A, B, Z phase

A, B phase difference 90°±45°（T/4±T/8）
Z phase T±T/2（see Output Waveform）

1,000r/min

Square wave

Sink current：20mA
Residual voltage：0.5V or less（at 10mA）

2μs or less（output cable 1m or less）

1,024 pulse or less 60mA or less
4,500 pulse or more 100mA or less（under no load）

■   Specifications
MEH－130－      P    

Pulse 
number

0°C～60°C
RH35％～90％ no dewing

－20℃～80℃

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

 Outside diameter φ4.2 vinyl wire AWG28（1024P/R or less）
Outside diameter φ6.5（14-core）vinyl wire（4500P/R or more）

Insulated shield cable （length 1m）

3kg

19.6N（2kgf）

9.8N（1kgf）

100kHz

Output circuit
●No entry＝voltage output
●C＝open collector output

●E＝line driver output
●ST□（2・4・5・8・10・16・20）

19.6N（2kgf）

9.8N（1kgf）

Voltage：DC5V－5％～12V＋10％
Open collector：DC5V－5％～24V＋10％

Line driver：DC5V±5％

Incremental

Square wave Built-in multiplication circuit（×2・×4・×5・×8・×10・×16・×20）

32,400×2（64,800）
32,400×4（129,600）
32,400×5（162,000）
32,400×8（259,200）
32,400×10（324,000）
32,400×16（518,400）
32,400×20（648,000）

A, B, Z phase

Refer to the figure on the right

1,000r/min

Square wave

－

－

Line driver output：75kHz×（by multiplication）
Open collector output：100kHz

150mA or less（under no load）

0°C～60°C
RH35％～90％ no dewing

－20℃～80℃

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ6.5 14-core vinyl wire AWG28
Insulated shield cable（length 1m）

3kg

EX360
512
600
1,024
4,500

5,000
9,000

11,250（＊）
20,250（＊）
25,000（＊）

28,125（＊）
32,400（＊）
36,000（＊）

■   Output waveform／Built-in multiplication circuit（×2・×4・×5・×8・×10・×16・×20）

A phase

B phase

Z phase

T = T±0.3T
 t = 1/4 T±0.3t

T±T/2

T

t

CW rotation（CW rotation as seen from fit surface）

■   Output circuit diagram

■   Output waveform（Square wave）

■   Spring flange MEH-130（Option）

１０１０１１

１３
．５

４５゚

4－φ5.2 hole 4
equal arrangement
ＰＣＤ＝１３５

4－φ5.2 hole 4
equal arrangement
ＰＣＤ＝１６５

φ１２１　０＋０．１

φ１７５

＊Handled by built-in multiplier circuit

 Item

Type name

O
utput

Supply voltage

Current consumption

Detection system

Maximum allowable revolutions
（mechanical）
Working ambient temperature/
humidity

Storing ambient temperature

Vibration resistance

Impact resistance

Cable

Mass

Allowable load of
shaft（electrical）

Radial

Thrust

Output phase

Waveform rise/fall time

Output form

Output phase difference 

Output capacity

 Output pulse number 
（Standard）

〔Pulse number/rotation〕

Maximum response frequency 
(response pulse number)

4-M5 depth 10 equal 
arrangement
ＰＣＤ＝１３５

4-M5 depth 4 equal 
arrangement
ＰＣＤ＝１３５

Cable color

Power（red）

Cable color

Power（red）

A, B, Z 
（white, green, yellow）

A, B, Z 
（white, green, yellow）

A, B, Z 
（white, green, yellow）

2.2kΩ

0V（black）
（shield）

Main body—shield no connection

20mA maximum

M
ain circuit

Voltage output（standard type）

0V（black）
（shield）

Main body—shield no connection

20mA maximum

M
ain circuit

Open collector output（option）
Cable color

＋5VDC（red）

A, B, Z （white/black, 
green/black, yellow/black）

26C31
0V（black）
（shield）

Main body—shield no connection

M
ain circuit

Line driver output（option）

－－－

A capacitor（0.1μF）is connected between 0V and FG（frame ground）.

Note: If the transmission distance is 
long, it should be so considered that the 
specified voltage occurs at the input 
portion of the encoder cable end.

A phase

＊The position of Z phase against A, B phase is not specified.

CW rotation（CW rotation as seen from fit surface） CCW rotation（CCW rotation as seen from fit surface）

H
T

L

H
L

H
L

B phase

Z phase

T
4
±̶ T
8
（̶90°±45°）

T±T/2

A phase
H

T

L

H
L

H
L

B phase

Z phase

T
4
±̶ T
8
（̶90°±45°）

T±T/2

φ７
５
＋
０
＋
０
．０
3

φ６
０
＋
０
.0
3

＋
０

Cable 
length 1m

40
°

φ８
4
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［P-43（2色）］ ［P-44（2色）］

MICRO 
ENCODER

MEH-180-P series
■   Outside dimensions

［Square Wave/Incremental］

■   Output waveform／Built-in multiplication circuit（×2・×4・×5・×8・×10・×16・×20）

A phase

B phase

Z phase

T = T±0.3T
 t = 1/4 T±0.3t

T±T/2

T

t

CW rotation（CW rotation as seen from fit surface）

Voltage／Open collector：DC5V－5％～12V＋10％
Open collector DC24V：DC24V±10％

Line driver：DC5V±5％

Incremental

A, B, Z phase

A, B phase difference 90°±45°（T/4±T/8）
Z phase T±T/2（see Output Waveform）

300r/min

Square wave

Sink current：20mA
Residual voltage：0.5V or less（at 10mA）

Voltage・Open collector output：2μs or less
Line driver output：0.5μs or less

(When used with output cable of 1m or less)

Voltage・Open collector output：2μs or less
Line driver output：0.5μs or less

(When used with output cable of 1m or less)

Voltage・Open collector output 60mA or less
Line driver output 100mA or less

■   Specifications
MEH－180－      P    

Pulse 
number

0°C～50°C
RH35％～90％ no dewing

－20°C～80°C

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ6.5 14-core AWG28
Insulated shield cable (length 1m)

5kg

29.4N（3kgf）

19.6N（2kgf）

Voltage・Open collector output：100kHz
Line driver output：300kHz

Output circuit
●No entry＝voltage output
●C＝open collector output

●E＝line driver output
●ST□（2・4・5・8・10・16・20）

29.4N（3kgf）

19.6N（2kgf）

Voltage：DC5V－5％～12V＋10％
Open collector：DC5V－5％～24V＋10％

Line driver：DC5V±5％

Incremental

Square wave Built-in multiplication circuit（×2・×4・×5・×8・×10・×16・×20）

72,000×2（144,000）
72,000×4（288,000）
72,000×5（360,000）
72,000×8（576,000）
72,000×10（720,000）
72,000×16（1152,000）
72,000×20（1440,000）

A, B, Z phase

Refer to the figure on the right

300r/min

Square wave

－

Line driver output：100kHz×（by multiplication）
Voltage・Open collector output：100kHz

Voltage・Open collector output 100mA or less（under no load）
Line driver output 140mA or less（under no load）

0°C～50°C
RH35％～90％ no dewing

－20°C～80°C

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ6.5 14-core vinyl wire AWG28
Insulated shield cable (length 1m)

5kg

EX36,000（＊）
54,000（＊）
72,000（＊）

■   Output circuit diagram

■   Output waveform（Square wave）

120°

120
°

φ156
φ112

Mounting
surface

Cable length １ｍ

10

φ
6.
5

φ200

φ100

φ90

1

1
18

6971

－０．４５
－０．５０

±０．０３

＋０
＋0.035

－０．５０
－０．４５

０．00
＋０．10

■   Spring flange　MEH-180（Option）

１０１０ １

１３
．５

ＰＣＤ＝２１０

１

ＰＣＤ＝１７５

φ１６０ φ２２０

３－φ５．２ hole 3
equal arrangement

３－φ５．２ hole 3
equal arrangement

＊Handled by built-in multiplier circuit

 Item

Type name

O
utput

Supply voltage

Current consumption

Detection system

Maximum allowable revolutions
（mechanical）

Working ambient temperature/
humidity

Storing ambient temperature

Vibration resistance

Impact resistance

Cable

Mass

Allowable load of
 shaft (electrical)

Radial

Thrust

Output phase

Waveform rise/fall time

Output form

Output phase difference 

Output capacity

 Output pulse number 
（Standard）

〔Pulse number/rotation〕

Maximum response frequency 
（response pulse number）

3-M4 depth 10 equal 
arrangement
ＰＣＤ＝１７５

Cable color

Power（red）

Cable color

Power（red）

A, B, Z 
（white, green, yellow）

A, B, Z 
（white, green, yellow）

A, B, Z 
（white, green, yellow）

2.2kΩ

0V（black）
（shield）

Main body—shield no connection

20mA maximum

M
ain circuit

Voltage output（standard type）

0V（black）
（shield）

Main body—shield no connection

20mA maximum

M
ain circuit

Open collector output（option）
Cable color

＋5VDC（red）

A, B, Z （white/black, 
green/black, yellow/black）

26C31
0V（black）
（shield）

Main body—shield no connection

M
ain circuit

Line driver output（option）

－－－

A capacitor（0.1μF）is connected between 0V and FG（frame ground）.

Note: If the transmission distance is 
long, it should be so considered that the 
specified voltage occurs at the input 
portion of the encoder cable end.

A phase

＊The position of Z phase against A, B phase is not specified.

CW rotation（CW rotation as seen from fit surface） CCW rotation（CCW rotation as seen from fit surface）

H
T

L

H
L

H
L

B phase

Z phase

T
4
±̶ T
8
（̶90°±45°）

T±T/2

A phase
H

T

L

H
L

H
L

B phase

Z phase

T
4
±̶ T
8
（̶90°±45°）

T±T/2
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［P-45（2色）］ ［P-46（2色）］

MICRO 
ENCODER

■   Outside dimensions

 Item

O
utput

Supply voltage

Current consumption

DC5V±10％

60mA or less（under no load）

Incremental

A, B phase difference 90°±45°（T/4±T/8）
Z phase T±T/2  With CS signal（U, V, W）
4 poles, 60º phase difference 3 signals

6,000r/min

Square wave   Line driver output

100kHz

1μs or less（with 0.5m cable）

Detection system

Pulse number

Pulse number

Radial

Thrust

100～200

100～300

250～600

360～1,024

800～1,200

1,200～2,000

±0.02mm ±0.01mm

±0.1mm ±0.05mm ±0.02mm

MGH－20

MGH－30

Allowable 
eccentricity

Maximum allowable revolutions
（mechanical）

Output phase

Waveform rise/fall time

Output form

Output phase 
difference

Output capacity

 Output pulse number 

（Standard）

〔Pulse number/rotation〕

Type name

■   Specifications

■   Allowable change amount of fitting shaft

MGH－20－　－E
Pulse 
number
CS signal
●No entry＝nil
●CS＝available

MGH－30－　－E
Pulse 
number
CS signal
●No entry＝nil
●CS＝available

－10°C～70°C
RH35％～90％　no dewing

－20°C～80°C

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ4.2（φ6,8） 8-core（19-core）vinyl wire
AWG 28 Insulated shield cable length 1m（length 0.5m）

60g 150g

Working ambient temperature/
humidity

Storing ambient temperature

Vibration resistance

Impact resistance

Cable

Mass

V0L＝0.5Vmax
V0H＝2.5Vmin
I0＝±20mA

Maximum response frequency
（response pulse number）MGH-30

MGH-20

１５

５
１２

２－Ｍ２  ９０°  arrangement

５
１２

８
９

８
９

２４φ１
２

２０ φ３
０

２
３
６
９
２２．５

０．５ １．５
８
１４．５

φ３
２

Ｒ１１．７５

Ｒ１４．２５

ＰＣＤ
＝２６

φ
4.
2

３５゚

１６１６

２４
３８

Ｒ２
０．７
５

Ｒ１７
．２５

３０
３５

φ４
２

φ４
４

１０

１１．５
２１

２

２－Ｍ２  ９０°  arrangement

MGH-20, MGH-30

MGH series
［Square Wave/Incremental］

A, A, B, B, Z, Z phase＊with CS signal U, U, V, V, W, W phase

■   Output circuit diagram

■   Output waveforms

■   Assembling image of MGH series

■   Fitting shaft dimensions

1.Fix the encoder to the base of rotating shaft.

2.①Search for a screw by turning the 
      rotating shaft and fix it.

3. Affix encoder to base of rotating axle.

●Tools to be used
　0.89mm hexagon wrench（included）
   1.5mm hexagon wrench

2.②Turn the shaft 90º right or left and 
      fix the other screw.

260.05 E

E15～16

φ
C
－
0.
00
4

－
0.
01
2

±0.2

2‐M2 depth 5

380.05 F

F17min

φ
D
－
0.
00
4

－
0.
01
2

±0.2

2‐M3 depth 5

MGH-20

MGH-30

MGH-20, 30

M
ain circuit

Vcc

Output X

Output X

0V

Shield

＊The shield wire is not connected 
  with the internal circuit.

Signal name Wire color
Red
Black
White

Green

Yellow

Brown

Blue

White/black

Green/black

Yellow/black

Brown/black

Blue/black
Orange
Orange/black

5V
0V
A
A
B
B
Z
Z
U
U
V
V
W
W

Note: When the transmission distance is 
long, it should be so considered that the 
specified voltage occurs at the input 
portion of the encoder cable end 1m.

0.5

φ１６

　Can be easily attached to DC motors, AC motors, and stepping motors.
＋０
．０1
2

＋０
φ
5

φ８＋０．０1５＋０

40
50
60
100
125
200
250

300
360
400
500
512
600
800

1,000
1,024
1,200

40
50
60
100
200
250
300
360

400
450
500
512
600
720
800
900

1,000
1,024
1,200
1,500
1,800
2,000

CW rotation as seen from fitting surface

T
T/4±T/8

T±T/2

A phase
A phase

B phase
B phase

Z phase
Z phase̶

̶

̶

Hexagon socket head bolt
M2×5（included）

Note: Evenly tighten the screws in 2. ① and 2. ②
Note: Recommended tightening torque: 0.18 N・m

９０°

Note: Recommended tightening torque: 0.18 N・m
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［P-47（2色）］ ［P-48（2色）］

■   Fitting shaft dimensions■   Assembling image of MG series

■   Output circuit diagram

■   Output waveforms　MG-30

Power

A, B, Z
2.2kΩ

0V

Supply voltage　DC5V

20mA maximum

M
ain circuit

Voltage output（standard type）

Power

A, B, Z

0V

Supply voltage　DC5V

30mA maximum

M
ain circuit

Open collector output（option）

Left rotation as viewed from 
the output PCB side

Right rotation as viewed from 
the output PCB side

H
T

L

H
L

H
L

T
4 ±̶

T
8̶（90°±45°）

T±T/2

H
T

L

H
L

H
L

T
4 ±̶

T
8̶（90°±45°）

T±T/2

■   Output waveforms　MG-20

MG-20

11
0.05 E

E9min

φ
C
－
0.
00
4

－
0.
01
2

±0.05

13
±
0.
05

2‐M1.4  depth 5

MG-30

16.7
0.05 F

F10.5min

φ
D
－
0.
00
4

－
0.
01
2

±0.1

15
±
0.
05

2‐M2  depth 5

Note: Refer also to the axle variation tolerance

1.Attach the rotating slit
　Attach the rotating slit using the positioning spacer.

Note: Refer also to the axle variation tolerance

Positioning spacer（included）
（If you have multiple spacers, 
use them in a stack）

Rotating axle

Rotating slit

Note: Tighten the two bolts equally.

Hex key
（included）

2.Fit the detector unit
　Attach and adjust the position of the detector unit using the included bolts and washers. 
   （Use a magnifying glass）

Detector unit alignment lines（left/right symmetric）

Rotating slit alignment lines

MG-20

MG-20 MG-30

MG-30

Image after alignment finished
（left and right are both aligned）

H
T

L

H
L

H
L

T
4 ±̶

T
8̶（90°±45°）

T±T/2

Left rotation as viewed from 
the output PCB side

Right rotation as viewed from 
the output PCB side

H
T

L

H
L

H
L

T
4 ±̶

T
8̶（90°±45°）

T±T/2

MG series

■   Outside dimensions

■   Output pin position encoder

 Item

O
utput

Supply voltage

Current consumption

DC5V±10％

30mA or less（under no load）

Incremental

100
200
250
256
300
360
400

500
512
600
800
1,000
1,024
1,200

100
200
250
300
360
400
500

600
800
1,000
1,024
1,200
1,500
1,800

2,000

A, B phase difference 90°（T/4±T/8）
Z phase T±T/2

10,000r/min
（such that the maximum response 

frequency is not exceeded）

Square Wave

100kHz

2μs or less

Detection system

Maximum allowable revolutions
（mechanical）

Output phase

Waveform rise/fall time

Output form

Output phase 
difference

Output capacity

 Output pulse number 

（Standard）

〔Pulse number/rotation〕

Type name

■   Specifications
MG－20－
Pulse 
number
Output circuit
●No entry＝voltage output
●C＝open collector output

Output circuit
●No entry＝voltage output
●C＝open collector output

MG－30－
Pulse 
number

－10°C～70°C
RH35％～90％ no dewing

－20°C～80°C

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

PCB through hole terminals
（refer to outside dimensions diagram）

10g or less 20g or less

Working ambient temperature/
humidity

Storing ambient temperature

Vibration resistance

Impact resistance

I/O terminals

Mass

［Module Kit］

A, B, Z phase（Z＝H）

Maximum response frequency
(response pulse number) 

Sink current：30mA
Residual voltage：0.5V or less（at 10mA）

Pulse number

Pulse number

Radial

Thrust

100～200

100～300

250～600

400～1,024

800～1,200

1,200～2,000

±0.05mm ±0.02mm

±0.2mm ±0.1mm ±0.05mm

MG－20

MG－30

Allowable 
eccentricity

■   Allowable change amount of fitting shaft

１０ １３ １７

４．２
１５

φ２
２

４
-２

１１

９
ｍ
ａｘ

１３
ｍ
ａｘ

１２ １５ ２０

８．５
２０．５

１６．７

φ３
１．
６

１３
ｍ
ａｘ

１０
．５
ｍ
ａｘ

４-２
．５

1

3
2

4
5

1：B-phase output
MG-20

3：Power 0V
2：Power 5V

4：A-phase output
5：Z-phase output

1：Power 5V
MG-30

3：Power 0V
2：B-phase output

4：A-phase output
5：Z-phase output

MG-20

MG-30

φA＝φ5

φB＝φ5
    ＝φ8
    ＝φ10

MICRO 
ENCODER

φφ１１７７
φ１７

φφ１１２２
φ１２

A phase

B phase

Z phase

A phase

B phase

Z phase

A phase

B phase

Z phase

A phase

B phase

Z phase

φＡ＋０．０12＋０

φB＋０．０12＋０
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［P-49（2色）］ ［P-50（2色）］

MICRO 
ENCODER

Choose from outer diameter Φ6 - Φ100mm, resolution 256 - 2,097,152 pulses, single-shaft type, 
tubular-shaft type, and hollow-shaft type.
These attributes can be combined to suit diverse applications.

Absolute

MAS-3-4096N1 MMS-10 MAS-10 MAS-14 MA-17

MA-36-20bit

MA-36

MXS-36MXH-36 MXS-42

MA-42 MAH-59 MAH-85

MAS-18 MAH-19 MA-20 MAH-28

MAS-36-1000MT-S

MAS-3 series
［Absolute］

　Outside dimensions φ6×8.6mm　12bit Absolute encoder

　Resolution 4096, SSI interface

■   Encoder Outside dimensions

■ Outside dimensions of the I/F box

■ Receiver Outside dimensions（Option）

Encoder connector

＊24 header pins（12 pins×2）
   P=2.54

・Decoder PCB dimensions
 （External dimensions 37×37)

1.72 2.54

Parallel output unit

2.
54

3.
77

■ Receiver specifications（37×37 PCB）
Item
Supply voltage DC5V ±5％

60μs（16.7kHz）
NPN open collector output （when using parallel output）

60mA or less （110mA or less including encoder）Current consumption
Parallel data update cycle

Output capacity

Output circuit

Type name DECODER－△△bit

Power supply and parallel signal output by 
P=2.54 header pins （see diagram below）

Negative logic（Ｈ＝０, Ｌ＝１）Logic

Connection

Sink current ２０ｍＡ or less.
Load voltage ３５Ｖ or less.
Residual voltage ０．４Ｖ or less

■   Encoder Specifications

Item
DC5V ±5％

４０９６, ２０４８, １０２４
6000ｒ/ｍｉｎ

40mA or less （under no load）

Type name MAS－3－4096N1

－20°C～＋100°C

Flexible cable（lengh １５０ｍｍ）

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions
Durability 500m/s2 （about 50G）

3 times each in X, Y, and Z directions

5g (not including I/F box)

0°C～＋60°C／RH35％～90％

0.98N（100g）
0.98N（100g）

△△…10, 11, 12 (corresponding to the encoder resolution)

NEW

Actual size

3.
7±
0.
1

6±
0.
1

3±0.1 150

4.
5

4.
1

3±
0.
1

2.
5
±
0.
1

6.
1±
0.
1

4.
5

2-R0.3

R3

φ
1.5

－0
.0
05

－0
.0
15

Exposed copper foil surface

Connector for matching
FPC connection
HIROSE ELECTRIC
FH12-8S-0.5SH

M4×P0.5（fine thread）

Name plate

Black adhesive

Exposed copper
foil surface

Reinforcing plate

φ2.2

5
8

2

3.
8

253137

16.5
33

6

φ
3

Encoder side
FPC cable

Output cable L=1000
（6×AWG28）

Nameplate

Mounting
surface

R3

Single turn type

Multi turn type

Supply voltage
Current consumption
Resolution

Allowable load of
shaft（electrical）

Radial
Thrust

Allowable revolutions

Working temperature/humidity
Storage temperature

Vibration resistance

Impact resistance

Cable
Mass



51 52

［P-51（2色）］ ［P-52（2色）］

MICRO 
ENCODER

MMS-10 series
［Absolute］

　Magnetic encoder with external dimensions Φ13mm × height 15.5mm 

　Resolution 1024, SSI interface

■ Encoder Outside dimensions ■ Decoder Outside dimensions（Option）

Encoder connector

＊24 header pins（12 pins×2）
   P=2.54

・Decoder PCB dimensions
 （External dimensions 37×37)

1.72 2.54

Parallel output unit

2.
54

3.
77

■   Connection diagram

TH No. TH No.
Decoder board TH No.

1
2
3
4

5V±5％
0V（COMMON）
Output 29

Output 28

Output 27

Output 26

Output 25

Output 24

6
7

8

5

Parallel output／Power Parallel output／Power

9 Output 23

Output 22

Output 21

Output 20

NC

11
12

13～24

10

■ Decoder specifications（37×37 PCB）
Item
Supply voltage DC5V ±5％

60μs（16.7kHz）
NPN open collector output （when using parallel output）

60mA or less （110mA or less including encoder）Current consumption
Parallel data update cycle

Output capacity

Output circuit

Type name DECODER－△△bit

Power supply and parallel signal output by 
P=2.54 header pins （see diagram below）

Negative logic（Ｈ＝０, Ｌ＝１）Logic

Connection

Sink current ２０ｍＡ ｍａｘ.
Load voltage ３５Ｖｍａｘ.

Residual voltage ０．４Ｖ or less

■ Encoder Specifications

Item
Supply voltage DC5V ±5％

256（8bit）  360, 512（9bit）  1,024（10bit）
6000ｒ/ｍｉｎ

50mA or less （under no load）Current consumption
Resolution

Allowable load of
shaft（electrical）

Radial
Thrust

Allowable revolutions

Type name MMS－10－　　G1

－20°C～＋100°C

Outside diameter φ3 6-core
Insulated shield cable AWG30（length 1m）

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions
Durability 500m/s2 （about 50G）

3 times each in X, Y, and Z directions

40g

－10°C～＋70°C／RH35％～90％Working temperature/humidity
Storage temperature

Vibration resistance

Impact resistance

Cable

Mass

1.9N（200gf）
1.9N（200gf）

■   Connection
Cable color
Red
Black
White
Brown

CLOCK
/CLOCK

Shield

Encoder connection
5V±5％

0V（COMMON）
DATA
/DATA

Encoder connection Cable color

Blue
Green

■ I/O circuit diagram

・ ・ Encoder output circuit
ＤＣ５Ｖ±５％

ＤＡＴＡ

０Ｖ

No shield connection

／ＤＡＴＡ
ＣＬＯＣＫ

／ＣＬＯＣＫ

・ ・ Decoder board（■３７×３７）

Power ０Ｖ

Power
ＤＣ５Ｖ±５％

Parallel output

・ ・ Connects with external device 
  via header pin block（P=2.54/24 pins）

ＲＥＱ input

ＲＳ４22 equivalentＲＳ４22 equivalent

Cable length ５ｍ ｍａｘ

３３０Ω

３３０Ω

Cable at rear

Cable at side (B)

φ2
φ13（max.φ13.5）

6

17.2

1.5

φ3 8-core shield cable

C0
.2

φ10
2-M2  depth 3 equal arrangement

－0.005
－0.015

6
15
.5

φ13
（max.φ13.5）

1.
6

φ2－0.005－0.015

φ3 Insulated shield cable
（6-AWG30）

Heat-shrink tube

2-M2 depth 3 PCD10 equal arrangement

Silicon coated

Pulse number Cable

△△…8, 9, 10 (corresponding to the encoder resolution)

M
ain circuit

M
ain circuit

MAS-10 series

■   Outside dimensions ■   Specifications

［Absolute］

■   I/O circuit diagram

5V±5％

Output
10kΩ

0V

M
ain circuit

　Ultra compact absolute encoder　

　φ13×H15.5

　Resolution 256 (8-bit)

Item

Supply voltage DC5V ±5％

G: gray code 

Nagative logic（H＝0, L＝1）

6,000r/min

256（8 bits/rotation）

Voltage output

40mA or less（under no load）Current consumption

Output code

Maximum revolutions
（mechanical）

Radial

Thrust

Logic

Resolution

Output circuit

Max. sink current per bit 4mA
Residual voltage 0.4V or lessOutput capacity

Type name MAS－10－256G1

20kHz

－20℃～＋80℃

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

10g

Maximum response frequency

0℃～＋60℃／RH35％～90％　no dewingWorking temperature/humidity

Storage temperature

Vibration resistance

Impact resistance

Mass

0.98N（100gf）

0.98N（100gf）

4mA maximum

Actual size

■   Connection
Cable color
Black
Red
Brown
Orange

0V（COMMON）
5V±5％
Output 20

Output 21

Output 22

Output 23

Output 24

Output 25

Output 26

Output 27

Green
Blue
Purple
Gray
White

Yellow

MAS－10－256 G

φ13（max.φ13.5）

15
.5

6

85°

10

Output cable 10-AWG32
L=330mm

φ1.5－0.005－0.015

2-M2 depth 3

Allowable load of
shaft（electrical）
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［P-53（2色）］ ［P-54（2色）］

MICRO 
ENCODER

■   Output circuit diagram

■   Outside dimensions

MAS-17

MAH-17

 Item

Supply voltage DC5V ±5％

G：gray code, N：Pure binary code, B：BBC code

Negative logic（H＝0, L＝1）

6,000r/min

256（8 bits） 512（9 bits） 1024（10 bits）

NPN open collector （256 gray codes）
CMOS output （256 pure binary and 512 or more divisions）

80mA or less（under no load）Current consumption

Output code

Maximum revolutions

Allowable load of
 shaft (electrical)

Radial

Thrust

Logic

Resolution

Output circuit

Sink current per bit 4mA（output withstand voltage 7V）
Residual voltage 0.4V or lessOutput capacity

Type name

■   Specifications

20kHz

－20℃～80℃

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

256:Outside diameter φ3  10-core vinyl wire
Insulated shield cable（length 1m）

512:1024:1000:Vinyl wire（AWG30）
Cable length 330mm

40g（excluding cable）

Maximum response frequency

0℃～60℃／RH35％～90％ no dewingWorking temperature/humidity

Storage temperature

Vibration resistance

Impact resistance

Cable

Mass

1.9N（200gf）

1.9N（200gf）

Vcc

Output

0V
 (Shield)

Main body—shield no connected 

M
ain circuit

Each output circuit

［Absolute］

4mA 
maximum

２１ １０ １６

φ４

φ３

φ２
０

３

－０
.００
５

－
0.０
１５

４

φ２
φ７ φ２
０

φ３

３

４

+０
.０
１５

  ０

２１ ３.５
１６

７

L＝１０００mm
（330mm）

２‐M２ depth ３

L＝１０００mm ２‐M２ depth ３

２‐M２ ９０° arrangement ■   Connection 
Type cable 
color
Black
Red
Brown
Brown/black

0V（COMMON）
5V ±5％

Output 20

Output 21

Output 22

Output 23

Output 24

Output 25

Output 26

Output 27

Orange/black
Yellow
Yellow/black
Green
Green/black

Output 28

Output 29

Output 20

Output 21

Output 22

Output 23

Output 20×10
Output 21×10
Output 22×10
Output 23×10
Output 20×102

Output 21×102
Blue
Blue/black

̶
̶

Output 22×102

Output 23×102
Purple
Purple/black

Orange

MA□－17－1024 G1 MA□－17－1024 N1 MA□－17－1000 B1

MA 　 －17－           1    
Shaft shape
●S＝single shaft
●H＝hollow shaft

Pulse
number

G
N
B

G, N B

1,000

［Absolute］
MA-17 series

（330mm）

MAS-14 series
［Absolute］

■   Outside dimensions

　Outside dimensions：φ21×16.5mm

　Resolution：18bit, SSI interface

■   Specifications

Item
Supply voltage DC5V±5％

6000r/min

100ｍA or less（under no load）Current consumption

Allowable load of
shaft（electrical）

Radial
Thrust

Resolution

Allowable rotation

Type name
MAS－14－        N1

32,768（15bit）, 65,536（16bit）,
131,072（17bit）, 262,144（18bit）

－20℃～80℃

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions
Durability 500m/s2（about 50G）

3 times each in X, Y, and Z directions
Outside diameter φ3 6-core vinyl wire

Insulated shield cable AWG28（length 1m）

－10℃～70℃／RH35％～90％ no dewingWorking temperature/
humidity

Storage temperature

Vibration resistance

Impact resistance

Cable

Mass

1.9N（200gf）

30g（excluding cable）

0.98N（100gf）

■   Decoder specifications（37×37 PCB）

Item

Supply voltage DC5V ±5％

60μs（16.7kHz）

NPN open collector output （when using parallel output）

60mA or less（160mA or less including encoder）Current consumption

Parallel data update cycle

Output capacity

Output circuit

Type name
DECODER－△△bit

Power supply and parallel signal output by 
P=2.54 header pins（see diagram below）

Negative logic（Ｈ＝０, Ｌ＝１）Logic

Connection

Sink current ２０ｍＡ or less
Load voltage ３５Ｖ or less

Residual voltage ０．４Ｖ or less

■   Decoder Outside dimensions（Option）

Encoder
connector

＊24 header pins（12 pins×2）
   P=2.54

・Decoder PCB dimensions
 （External dimensions 37×37）

1.72 2.54

Parallel
output unit

2.
54

3.
77

35
°

Output cable
φ3-1m  shield cable

16
.5

φ21

3.
510

0.
6

φ5.6
φ4 h7　0

－0.012

２‐Mφ２ depth ３
PCD16

△△…15, 16, 17, 18 (corresponding to the encoder resolution)
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MICRO 
ENCODER

MAH-19 series
［Absolute］

■   Outside dimensions

　Outside dimensions：φ30×16.5mm

　Through Shaft

　Resolution：19bit, SSI interface

■   Specifications

Item
Supply voltage DC5V±5％

6000r/min

100ｍA or less（under no load）Current consumption

Allowable load of
shaft (electrical)

Radial
Thrust

Resolution

Allowable rotation

Type name

65,536（16bit）, １３１,０７２（17bit）
２６２,１４４（18bit）, ５２４,２８８（19bit）

－20℃～80℃

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions
Durability 500m/s2（about 50G）

3 times each in X, Y, and Z directions

Outside diameter φ4.2 7-core vinyl wire
Insulated shield cable AWG28（length 1m）

－10℃～70℃／RH35％～90％ no dewingWorking temperature/
humidity

Storage temperature

Vibration resistance

Impact resistance

Cable

Mass

4.9N（0.5kgf）

30g（excluding cable）

9.8N（1kgf）

■   Decoder specifications （37×37 PCB）

Item

Supply voltage DC5V ±5％

60μs（16.7kHz）

NPN open collector output （when using parallel output）

60mA or less（160mA or less including encoder）Current consumption

Parallel data update cycle

Output capacity

Output circuit

Type name
DECODER－△△bit

Power supply and parallel signal output by 
P=2.54 header pins（see diagram below）

Negative logic（Ｈ＝０, Ｌ＝１）Logic

Connection

Sink current ２０ｍＡ or less
Load voltage ３５Ｖ or less
Residual voltage ０．４Ｖ or less

■   Decoder Outside dimensions（Option）

MAS-18 series
［Absolute］

■   Encoder outside dimensions

　Outside dimension: φ25mm×15mm

　Resolution：18bit, SSI interface

■   Encoder specifications

Item

Supply voltage DC5V ±5％

32,768（15bit）, 65,536（16bit）
131,072（17bit）, 262,144（18bit）

6000r/min

100mA or less（under no load）Current consumption

Resolution

Allowable load of
 shaft（electrical）

Radial

Thrust

Allowable revolutions

Type name

－20°C～＋80°C

Outside diameter φ3－8-core vinyl wire
Insulated shield cable AWG30（length 0.5m）

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

30g

－10°C～＋70°C／RH35％～90％Working temperature/humidity

Storage temperature

Vibration resistance

Impact resistance

Cable

Mass

RS422 SSI Point To Point Data formats

1.9N（200gf）

1.9N（200gf）

■   Decoder Outside dimensions（Option）

■   Decoder Specifications（■３７×３７ PCB）

Item

Supply voltage DC5V ±5％

60μs（16.7kHz）

NPN open collector output（when using parallel output）

60mA or less（160mA or less including encoder）Current consumption

Parallel data update cycle

Output capacity

Output circuit

Type name DECODER－△△bit

Power supply and parallel signal output by
P=2.54 header pins（see diagram below）

Negative logic（Ｈ＝０, Ｌ＝１）Logic

Connection

Sink current ２０ｍＡ ｍａｘ.
Load voltage ３５Ｖｍａｘ.

Residual voltage ０．４Ｖ or less

φ25

15
10

3

φ4－０.０1０

φ16

Mounting holes：
2－M2  depth 4
equal arrangement

Output cable（φ3－0.5m shield cable）

42°

30
°

4.
5

φ6
φ30

16
.5

0.
5

1

18
3‐Mφ3 depth ３
PCD24

Output cable（L=1000）
φ4.2-7-core shield cable

φ5  H7

φ7.8

+0.012
  0

Encoder
connector

＊24 header pins（12 pins×2）
   P=2.54

・Decoder PCB dimensions
 （External dimensions 37×37）

1.72 2.54

Parallel
output unit

2.
54

3.
77

Encoder
connector

＊24 header pins（12 pins × 2）
   P=2.54

・Decoder PCB dimensions
（External dimensions 37×37）

1.72 2.54

Parallel
output unit

2.
54

3.
77

△△…15, 16, 17, 18 (corresponding to the encoder resolution)

■   Spring flange MEH-19（Option）
△△…16, 17, 18, 19 (corresponding to the encoder resolution)

6－φ3.5

φ24

φ48

φ16 30°

16

MAS－18－　　　N1 MAH－19－　　　N1

55 56
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［P57（2色）］ ［P-58（2色）］

MICRO 
ENCODER

■   Outside dimensions

［Absolute］

Item
Supply voltage DC5V±5％

G1: gray code
N1: pure binary code B1: BCD code

Negative logic（H＝0, L＝1）

6,000r/min

256
512

1,024
2,048

4,096 3,600

NPN open collector

100mA or less（under no load）Current consumption

Output code

Maximum revolutions
（mechanical）

Allowable load of
 shaft（electrical）

Radial

Thrust

Logic

Resolution

Output circuit

Sink current：30mAmax、load voltage：30Vmax,
Output residual voltage：0.5V or less

（Cable length 1m, Sink current: at 30mA）
Output capacity

Type name

■   Specifications
MA 　  －20－            1

10kHz

－20°C～80°C

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ4.2　16-core vinyl wire
AWG30 Insulated shield cable（length 1m）

150g（excluding cable）

Maximum response frequency

－10°C～70°C／35％～90％RH　no dewingWorking temperature/
humidity

Storage temperature

Vibration resistance

Impact resistance

Cable 

Mass

14.7N（1.5kgf）

4.9N（0.5kgf）

Shaft shape
●S＝single shaft
●H＝hollow shaft

Output code※
●G＝gray code
●N＝pure binary code
●B＝BCD code

Pulse number

■   Connection 
Cable color

Type

Brown
Brown/Black

Orange/Black
Orange

Yellow
Yellow/Black
Green

Output 20
MA－20－□G1

Output signal
MA－20－□N1 MA－20－□B1

Output 21

Output 23
Output 24
Output 25
Output 26
Output 27
Output 28
Output 29
Output 210
211
N.C.
N.C.

Vcc（DC5V）
0V

Output 22

Output 20
Output 21

Output 23
Output 20×101
Output 21×101
Output 22×101
Output 23×101
Output 20×102
Output 21×102
Output 22×102
Output 23×102
Output 20×103
Output 21×103

Output 22

Blue
Blue/Black
Purple
Purple/Black

White
Gray

Red
Black

Green/Black

Note: The shield is in the encoder and not connected.
A capacitor（0.1mF）is connected between 0V and FG.

※A capacitor（0.33μF） is connected between 0V and FG（frame ground）.

MAS-20

MAH-20

■   Output circuit diagram

Vcc DC5V

Output
Load voltage ≦ 30V

0V

（Shield）

Main body̶shield no connected

30mA
max

φ
32

24
7.5

5.5

10

φ
6 
  
0
－
0.
01
5

Output cable
AWG30  16-core  L=1000mm

3-M3 depth 5120°30°

φ24

7

φ4.2

8 
or
 le
ss

12
0°

5.5
（
D-
cu
t f
ac
e）

φ
32

φ
6.
7

0.75

25.5
24

0.75

5.5

φ
10

φ
5
+0
.0
12
 

  0
.0
0

Output cable
AWG30  16-core  L=1000mm

3-M3 depth 5
120°

12
0°

8 
or
 le
ss

φ24

φ4.2

7

30°

D cut

（＊）Output code"B" is selectable only in Shaft shape "S"

M
ain circuit

［Absolute］
MA-20 series MAH-28

［Absolute］

■   Outside dimensions

　Outside dimensions：φ40×16.5mm

　Through Shaft

　Resolution：20bit, SSI interface

■   Specifications

Item
Supply voltage DC5V±5％

6000r/min

100ｍA or less（under no load）Current consumption

Allowable load of
shaft（electrical）

Radial
Thrust

Resolution

Allowable rotation

Type name

２６２,１４４（18bit）
５２４,２８８（19bit）
１,０４８,５７６（20bit）

－20℃～80℃

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions
Durability 500m/s2（about 50G）

3 times each in X, Y, and Z directions
Outside diameter φ4.2 7-core vinyl wire
Insulated shield cable AWG28（length 1m）

80g（excluding cable）

－10℃～70℃／RH35％～90％ no dewing
Working temperature/
humidity

Storage temperature

Vibration resistance

Impact resistance

Cable

Mass

4.9N（0.5kgf）
14.7N（1.5kgf）

■   Decoder specifications （37×37 PCB）

Item

Supply voltage DC5V ±5％

60μs（16.7kHz）

NPN open collector output 
（when using parallel output）

60mA or less （160mA or less including encoder）Current consumption

Parallel data update cycle

Output capacity

Output circuit

Type name
DECODER－△△bit

Power supply and parallel signal output by 
P=2.54 header pins （see diagram below）

Negative logic （Ｈ＝０, Ｌ＝１）Logic

Connection

Sink current ２０ｍＡ or less
Load voltage ３５Ｖ or less
Residual voltage ０．４Ｖ or less

■   Decoder Outside dimensions（Option）

30
°

φ40
φ9

16
.5

0.
5

1

18

5.
2

φ11
φ8

3‐Mφ3 depth ３ PCD30

+0.015
  0

Encoder
connector

＊24 header pins（12 pins×2）
  P=2.54

・Decoder PCB dimensions
 （External dimensions 37×37）

1.72 2.54

Parallel
output unit

2.
54

3.
77

△△…18, 19, 20 (corresponding to the encoder resolution)

■   Spring flange MEH-28（Option）

6-φ3.5

φ3
0

20φ52

φ60

30° 555

Output cable
φ4.2-1m  shield cable

MAH -28-            N1
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［P-59（2色）］ ［P-60（2色）］

MICRO 
ENCODER

MA-36-20bit
［Absolute］

■   Outside dimensions

　Single-revolution absolute encoder with 
   outside dimensions φ46×30

　Compliant with RS422 serial communications
　(SSI Format)

NEW

■   Specifications

Item
Supply voltage DC5V±5％（at end of encoder cable）

6000r/min

100ｍA or less（under no load）Current consumption

Allowable load of
shaft（electrical）

Radial
Thrust

Resolution

Allowable rotation

Type name
MA△ -36-　　　N1

1,048,576（20bit）、524,288（19bit）、262,144（18bit）

－20℃～80℃

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions
Durability 500m/s2（about 50G）

3 times each in X, Y, and Z directions
Outside diameter φ6.8 7-core vinyl wire
Insulated shield cable AWG28（length 1m）

300g（excluding cable）

－10℃～70℃／RH90％ or less （no dewing）Working temperature/
humidity

Storage temperature

Vibration resistance

Impact resistance

Cable

Mass

9.8N（1kgf）
19.6N（2kgf）

■   Decoder specifications （37×37 PCB）

Item

Supply voltage DC5V ±5％

60μs（16.7kHz）

ＮＰＮ open collector

60mA or less （160mA or less including encoder）Current consumption

Parallel data update cycle

Output capacity

Output circuit

Type name
DECODER－△△bit

Negative logic（Ｈ＝０、Ｌ＝１）Logic

Sink current ２０ｍＡ or less
Load voltage ３５Ｖ or less

Residual voltage ０．４Ｖ or less
(sink current 10mA)

△△…18, 19, 20 (corresponding to the encoder resolution)

■   Spring flange MEH-30（Option）

φ36
φ60

PC
D5
2

6－φ3.5

5 5
3-M3 depth 5 equal 
arrangement

φ３６＋０.１－０.１

φ6.8
Cable L=１m

φ４
６

φ４
２

φ１
４

５
.５

φ
６
０ －０
.０１
５

７.５

０.５
2.5 2.5
１０ ３０

５.５

3-M3 depth 5 equal 
arrangement

φ３６＋０.１－０.１

φ6.8 Cable L=１m ５.５

φ４
６

φ４
２

φ１
４

φ
A

０＋０
.０１
５

2.5
０.５ ０.５３０

2.5

φ
11
.8

MAS-36

MAH-36

φA=φ7
　 =φ8
　 =φ10

■   Decoder Outside dimensions（Option）

Encoder
connector

＊24 header pins（12 pins×2）
   P=2.54

・Decoder PCB dimensions
 （External dimensions 37×37）

1.72 2.54

Parallel
output unit

2.
54

3.
77

Item

Supply voltage 1：DC5V±5％　
5：DC12V‐10％～24V＋15％

G: gray code
N: pure binary code B: BCD code

Nagative logic（H＝0, L＝1）

6,000r/min

256
360
512

720
1,024
2,048

4,096
8,192
16,384

1,000

NPN open collector

1024P or less:100mA or less（under no load）
2048P or more:150mA or less（under no load）Current consumption

Output code

Maximum revolutions
 (mechanical)

Allowable load of
 shaft (electrical)

Radial

Thrust

Logic

Resolution

Output circuit
Sink current each bit 30mA max,
Output residual voltage：0.5V or less

（Cable length 1m, Sink current: at 30mA）
Output capacity

Type name

■   Specifications
MA 　 －36－ 

Supply voltage
●1＝DC5V
●5＝DC12V－24V

－25℃～85℃   ＊－20℃～85℃

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ6.0  16-core vinyl wire
AWG28 Insulated shield cable（length 1m）

300g or less（excluding cable）

Maximum response frequency

－10℃～70℃／RH95％ or less no dewingWorking temperature/
humidity

Storage temperature

Vibration resistance

Impact resistance

Cable 

Mass

19.6N（2kgf）

9.8N（1kgf）

Shaft shape
●S＝single shaft
●H＝hollow shaft

Output code
●G＝gray code
●N＝pure binary code
●B＝BCD code

Pulse number

MA-36 series

■   Output circuit diagram

■   Outside dimensions

［Absolute］

MAS-36

MAH-36

3-M3 depth 5 equal 
arrangement

φ36

φ6

＋0.1
－0.1

Cable L=1m

φ
46
φ
42
φ
14

5.
5

7.5

0.5

10 30
2.5 2.5

5.5

φ
6
0
－
0.
01
5

3-M3 depth 5 equal 
arrangement

φ36

φ6

＊（φ6.8）

5.5

＋0.1
－0.1

Cable L=1m

φ
46
φ
42
φ
14

φ
11
.8

φ1
0
0＋0
.01
5

2.5 2.5
0.5 30 0.5

Vcc

Output

0V

Shield

NPN open collector output

Note）When input is open, CW increases count.
          When input is OV short, CCW increases count.

Rotating direction indication
input circuit

30mA or lessMain
circuit

Vcc

Input

0V

Main
circuit

＊（φ6.8）

＊Specifications for 2,048 or more pulses

■   Connection（1,024 pulse or less）
Cable
color

Type

Brown
Brown／Black

Orange／Black
Orange

Yellow
Yellow／Black
Green

20
MA36－G

Output signal
MA36－N MA36－B

21

23
24
25
26
27
28
29
NC
NC
NC

Supply power
0V（COMMON）
0V（COMMON）

22

20
21

23
24
25
26
27
28
29
NC
NC

Rotating direction indication input

22

20
21

23
20×10
21×10
22×10
23×10
20×100
21×100
22×100
23×100

22

Blue
Blue／Black
Purple
Purple／Black

Red
Red／Black

Black
Black

Green／Black

Note: The shield is in the encoder and not connected.  
A capacitor（0.1mF）is connected between 0V and FG.

■   Connection（2,048 pulse or more）
Cable
color

Type

Brown
Brown／Black

Orange／Black
Orange

Yellow
Yellow／Black
Green

Output 20
MA36－□G1 MA36－□N1
Output signal

Output 21

Output 23
Output 24
Output 25
Output 26
Output 27
Output 28
Output 29
Output 210
Output 211
Output 212
Output 213
Vcc

N.C.
（＊）Latch input（LE）

N.C

0V

Output 22

Blue
Blue／Black
Purple
Purple／Black

Gray／Black
Gray

Red

Black

Red／Black

Green／Black

Resolution Code No.
256 0～255
360 76～435
512 0～511
720 152～871
1,000 0～999
1,024 0～1,023

Resolution Code No.
2,048 0～2,047
4,096 0～4,095
8,192 0～8,191
16,384 0～16,383

Resolution and code No.

10kHz（1,024 or less）
15kHz（2,048 pulse）
30kHz（4,096 pulse）

60kHz（8,192 pulse）
120kHz（16,384 pulse）

＊Specifications for 2,048 or more pulses
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［P-61（2色）］ ［P-62（2色）］

MICRO 
ENCODER

MAH-59 series
［Absolute］

　Outside dimensions φ70×16.5mm
   21bit absolute encoder

　Resolution：2097152, SSI interface, Hollow shaft φ25

■   Outside dimensions ■   Decoder Outside dimensions（Option）

Encoder
connector

＊24 header pins（12 pins×2）
   P=2.54

・Decoder PCB dimensions
 （External dimensions 37×37）

1.72 2.54

Parallel
output unit

2.
54

3.
77

■   Decoder specifications （37×37 PCB）
Item
Supply voltage DC5V ±5％

60μs（16.7kHz）
NPN open collector output （when using parallel output）

60mA or less （110mA or less including encoder）Current consumption
Parallel data update cycle

Output capacity

Output circuit

Type name DECODER－△△bit

Power supply and parallel signal output by 
P=2.54 header pins （see diagram below）

Negative logic （Ｈ＝０, Ｌ＝１）Logic

Connection

Sink current ２０ｍＡ or less
Load voltage ３５Ｖ or less
Residual voltage ０．４Ｖ or less

■   Specifications
Item
Supply voltage DC5V ±5％

2,097,152（21bit）, 1,048,576（20bit）,
524,288（19bit）
1000rpm

100ｍA or less（under no load）Current consumption

Resolution

Allowable load of
shaft（electrical）

Radial
Thrust

Allowable rotation

Type name MAH－59－　　　　　N1

－20°C～＋80°C

Outside diameter φ4.2 7-core vinyl wire
Insulated shield cable AWG28（length 1m）

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions
Durability 500m/s2（about 50G）

3 times each in X, Y, and Z directions

200ｇ

－10°C～＋70°C／RH35％～90％Working temperature/
humidity
Storage temperature

Vibration resistance

Impact resistance

Cable

Mass

9.8N（1.0kg）
4.9N（0.5kg）

△△…19, 20, 21 (corresponding to the encoder resolution)

NEW

φ25+0.021 0

φ31.6

φ28.5

φ70

（
18
）

11

3-M4 depth 5 PCD60

Output cable（L=1000）
φ4.2-1m shield cable

60
°

60°

0.
75

16
.5

0.
75

MA-42 series

■   Outside dimensions

MAS-42

MAH-42

Item

Supply voltage
1：DC5V±5％　

5：DC12V‐10％～24V＋15％

G: gray code
N: pure binary code B: BCD code

Nagative logic（H＝0, L＝1）

6,000r/min

256
360

512
720

1,024
2,048

1,000
3,600

4,096

NPN open collector

100mA or less（under no load）Current consumption

Output code

Maximum revolutions
（mechanical）

Allowable load of
 shaft（electrical）

Radial

Thrust

Logic

Resolution

Output circuit

Sink current each bit 30mA,
Residual voltage：0.4V or less（Sink current: at 30mA）Output capacity

Type name

■   Specifications
MA 　 －42－ 

Supply voltage
●1＝DC5V
●5＝DC12V－24V

10kHz

－25℃～85℃

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter（G, N: φ6, 16 cores/B: φ6.8, 19 cores）
vinyl wire AWG28 Insulated shield cable（length 1m）

300g or less（excluding cable）

Maximum response frequency

－10℃～70℃／RH95％or less  no dewingWorking temperature/
humidity

Storage temperature

Vibration resistance

Impact resistance

Cable 

Mass

19.6N（2kgf）

9.8N（1kgf）

Shaft shape
●S＝single shaft
●H＝hollow shaft

Output code
●G＝gray code
●N＝pure binary code
●B＝BCD code

Pulse number

■   I/O circuit diagram

Vcc

Output

0V

Shield

NPN open collector output

Note）When input is open, CW increases count.
          When input is OV short, CCW increases count.

Rotating direction indication
input circuit

［Absolute］

30mA or less

■   Connection
Cable color

Type

Brown
Brown/black

Orange/black
Orange

Yellow
Yellow/black
Green

20
MA42－G

Output signal
MA42－N MA42－B

21

23
24
25
26
27
28
29
210
211
̶
̶
̶
̶

̶

̶
̶
̶
̶

Not connected
Supply power
0V（COMMON）

0V（COMMON）

22

20
21

23
24
25
26
27
28
29
210
211

Rotating direction indication input

22

20
21

23
20×10
21×10
22×10
23×10
20×100
21×100
22×100
23×100
20×1000
21×1000

Not connected
Not connected

22

Blue
Blue/black
Purple
Purple/black
Gray
Gray/black
White
White/black

Red
Red/black

Black
Black

Green/black

Note: The shield is in the encoder and not connected.  A capacitor（0.1mF）is connected between 0V and FG.

Resolution Code No.
256 0～255
360 76～435
512 0～511
720 152～871
1,000 0～999

Resolution Code No.
1,024 0～1,023
2,048 0～2,047
3,600 0～3,599
4,096 0～4,095

Resolution and code No.

Main
circuit

Vcc

Input

0V

３－Ｍ４  depth 5 
equal arrangement

φ４０

φ５
２

φ１
４

５
.５

－０.１
＋０.１

φ４
５

０
＋
０
.２

φ６
－０
.０１
５

０

７.５

５.５

０.５
２.５ ２.５
１０ ３０

Cable L=1m, outside dia. φ６
＊BCD output: outside dia. φ６.８

３－Ｍ４  depth 5 
equal arrangement

φ４０

φ５
２

φ１
４

φ1
0

φ
11
.8

－０.１
＋０.１

φ４
５
０
＋
０
.２

０＋０
.０１
５

５.５

２.５ ２.５
０.５ ０.５３０

Cable L=1m, outside dia. φ６
＊BCD output: outside dia. φ６.８

Main
circuit
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［P-63（2色）］ ［P-64（2色）］

MICRO 
ENCODER

MAH-85 series
［Absolute］

　Outside dimensions φ100×31mm
   21bit absolute encoder

　Resolution：2097152, SSI interface, Hollow shaft φ36

■   Outside dimensions ■   Decoder Outside dimensions（Option）

Encoder
connector

＊24 header pins（12 pins×2）
   P=2.54

・Decoder PCB dimensions
 （External dimensions 37×37）

1.72 2.54

Parallel
output unit

2.
54

3.
77

■   Decoder specifications （37×37 PCB）
Item
Supply voltage DC5V ±5％

60μs（16.7kHz）
NPN open collector output （when using parallel output）

60mA or less （310mA or less including encoder）Current consumption
Parallel data update cycle

Output capacity

Output circuit

Type name DECODER－△△bit

Power supply and parallel signal output by 
P=2.54 header pins （see diagram below）

Negative logic （Ｈ＝０, Ｌ＝１）Logic

Connection

Sink current ２０ｍＡ or less
Load voltage ３５Ｖ or less

Residual voltage ０．４Ｖ or less
（sink current 10mA）

■   Specifications
Item
Supply voltage DC5V ±5％

2097152, 1048576, 524288, 262144
1000r/min

250ｍA or less（under no load）Current consumption
Resolution 

Allowable load of
shaft（electrical）

Radial
Thrust

Allowable rotation

Type name MAH－85－2097152N1

－20°C～＋80°C

Outside diameter φ4.2 7-core vinyl wire
Insulated shield cable AWG28（length 1m）

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions
Durability 500m/s2（about 50G）

3 times each in X, Y, and Z directions

700ｇ

0°C～＋60°C／RH35％～90％Working temperature/
humidity
Storage temperature

Vibration resistance

Impact resistance

Cable

Mass

4.9N（0.5kg）
4.9N（0.5kg）

△△…8, 9, 10 (corresponding to the encoder resolution)

NEW
0.
5
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0.
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゜

Output cable（L=1000）

3-M4 depth 7
equal arrangement
PCD=80

φ48

13
.5

+0.02
+0.005

φ100

φ36

φ
4.
2

+0.05
－0.05φ42.6

φ4.2-7-core shield cable

MAS-36-MT series
［Electronic multi-revolution absolute encoder］

NEW

■   Outside dimensions

　Outside dimensions φ46×30mm

　Resolution:1000×256

■   Specifications

Item

Supply voltage DC5V ±5%, ripple (p-p) 5% or less

Single-revolution part 1,000 divisions/
Multi-revolution part -128 to 127 revolutions
Allowable shaft rotation angle when power

supply is cut off ±80°

25kHz（1500rpm）

100ｍA or less（under no load）Current consumption

Resolution 

Allowable load of
shaft（electrical）

Radial

Thrust

Response speed

Type name MAS－36－1000MT－S

Outside diameter φ6 16-core conector
Insulated shield cable AWG28（length 200mm）

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

300g or less

－10°C～＋70°C／RH35％～90％Working temperature/
humidity

Serial output（pure binary code, Positive logic）

Counter overflow output

Output

Line driver output（RS485 compliant）Output circuit

Alarm output

Vibration resistance

Impact resistance

Cable

Mass

19.6N（2kg）

9.8N（1kg）

■   Decoder Outside dimensions（Option）

■   Decoder specifications （60×60 PCB）

Item

Supply voltage DC12V －10％～24V ＋15％

Single-revolution absolute parallel data (ABS 0-9)
Multi-revolution absolute parallel data (TKN 0-7)
Counter overflow alarm (COF)

NPN open collector output

150mA or less（including encoder, stepless output load）Current consumption

Output

Output capacity

Output circuit

3μs typ.（333kHz）Absolute signal update cycle

Type name MA-36-MT-DECODER

Outside diameter φ6 16-core vinyl wire
Insulated shield cable（length 1.5m）Connection

Sink current ２０ｍＡ or less
Load voltage ３0Ｖ or less
Residual voltage ０．４Ｖ or less

Pure binary code, Negative logic（H=0、L=1）

Input

Absolute data output code

Single-revolution absolute data reset input (ARST)
Multi-revolution absolute data reset input (TRST)
（100ms or less, 1mA or less）

30

φ36±0.1
Heat shrink tube

Connect to connector (CN1) of the 
connector plug (FI-W15S JAE) 
decoder circuit board

Line AWG-28
※Shield is covered by insulation tube

φ
6

（10） 60

3-M3 depth 5
equal arrangement

※L=200， 1000， 3000

10

※（Length：L）

φ46
φ42
φ14

φ6  0－0.015
5.5

5.
5

7.5

0.
5

2.
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2.
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52

4-φ3.3 hole

R5.5

60

60

Connector for next device
connection (A)

Connector for next device connection (B)

Encoder connection connector
（CN1）

（CN2）

（CN3）

1

15

1

19
1

19

Cable connector
rom the encoder
side

(M
oun
ted
 pa
rt h
eig
ht)

2-16-cores shield cable(AWG28)

52

9.
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16
.8
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（
31
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（10）

φ
6

φ
6

1500

（10）
Heat shrink tube

Terminal: Solder-finish
ends of loose wires

4-C1

No mounted parts on reverse side

Areas insulated from internal circuit parts 
are the same as the front side

11 
or l
ess

1.
6

・Decoder PCB dimensions
 （External dimensions 60×60）
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［P-65（2色）］ ［P-66（2色）］

MICRO 
ENCODER

MXH-36 series

■   Outside dimensions ■   Specifications

［Slim multi-revolution absolute encoder］

Item

Supply voltage 1：DC5V±5%
2：DC12V－10％～24V＋15％

Single-revolution part: 1,024 divisions/
Multi-revolution part: 256 revolutions

Standard: Negative logic
（※Positive logic selection is available）

5000r/min－1（instantaneous）

150mA or less（under no load）Current consumption

Resolution 

Shaft allowable 
load（electrical）

Radial

Thrust

Output logic

Parallel output
（Gray code or pure binary code）Output

NPN open collector outputOutput circuit

Allowable rotation
（mechanical）

40kHz（10kHz at guaranteed accuracy）Maximum response frequency

Type name MXH－36－256－1024GC5N

－20°C～80°C
Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions
Durability 11msec （about 50G）

3 times each in X, Y, and Z directions

－10°C～60°C/RH35％～90％Working temperature/
humidity

Storage temperature

150g or less（excluding cable）Mass

Vibration resistance

Vibration resistance

Outside diameter φ6.8 0-core vinyl wire
Insulated shield cable（length 500mm）

Cable

19.6N（2kgf）

9.8N（1kgf）

NEW

　Outside dimensions φ46×37mm

　Resolution 1,024x256, mechanical multi-revolution,
   no battery backup required

2.
5

2.
5

37

φ46

1

1.
5

φ8（Hollow shaft inner diameter）

6

Mφ3 depth 5
equal arrangement

MXS 36-series

■   Outside dimensions ■   Specifications

［High-resolution Multiple-rotation 
 （64 rotations max）Absolute Type Encoder］

■   Connection

Item

Supply voltage DC5V-5%～24V+15%

G： gray code 
N： pure binary code

No mark: positive logic; N: negative logic

128
256
512

1,024

2・4・8・16・32・64

150mA or less（under no load）Current consumption

Output code

Shaft allowable 
load（electrical）

Radial

Thrust

Output logic

NPN open collectorOutput circuit

Output pulse number
(Standard)

[Pulse number/rotation]

Rotation number

40kHz（10kHz at guaranteed accuracy）Maximum response frequency

Type name MXS－36－○○－□□□□△C6－◇◇

－20°C～80°C
Durability 0-500Hz, double amplitude 1.52mm
2 hours each in X, Y, and Z directions
Durability 11msec （about 50G）

3 times each in X, Y, and Z directions

－10°C～70°C/RH95％ or less（no dewing）Working temperature/
humidity

Storage temperature

170g or less（excluding cable）Mass

Vibration resistance

Impact resistance

19.6N（2kgf）

9.8N（1kgf）

Number of turns Output signal code
●G　●NOne rotation 

resolution Option N： Negative logic
Option V: Increment on reverse rotation（V indicates values increases in CCW direction）

Cable color
Brown

Brown／Black
Orange

Orange／Black
Yellow

Yellow／Black
Green

Green／Black
Blue

Blue／Black

Cable color
Purple

Purple／Black
Gray

Gray／Black
White

White／Black
Red
Black
Shield（＊）
－

Output signal
20
21
22

23
24
25
26

27
28
29

Output signal
210
211
212

213
214
215
Vcc

COMMON
Cable shield

－
（＊）shielding cable is non-connected in encoder.

1 2

19-core Cable L=500 AWG28, outside dia. φ6.8
from the end of copper wire to sheaehend

3-M3 depth 5 equal
arrangement

12.8

φ
46

2.
4

0.
5（
D
 c
ut
）

φ
42

φ
28

11

90
3

7.35

2.5 2.5
5 55

－
0.
01
0

－
0.
03
5

φ12.7

φ36±0.1

10°

φ
6 
 0 －
0.
01
5
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［P-67（2色）］ ［P-68（2色）］

MICRO 
ENCODER

No linear scale guide rail etc. is required, usable for stroke length measurement of hydraulic cylinders etc. 
Mounting is simple, with only 2 points to fasten: The encoder body and the wire hook end.
Provides digital display when combined with a display unit (DC Series).

Wire-type linear scale

MLS-12 MLS-30 MLS-37

MLS-45 MLS-50 MLA-17

MLA-30 MLA-37 MLA-42

MXS-42 series

■   Specifications

［High-resolution Multiple-rotation 
 （100 rotations max）Absolute Type Encoder］
　High-reliability operation without internal battery is possible. （Batteryless）
　Permitting a total count of 218  max. high-resolution　
　O.D. φ65×63.5
　Multiple-rotation（100 rotations max.）absolute output
　Selection of gray code output without reading error or pure binary code
　Selection of side-cable, rear-cable, or connector type
　IP64 drip-proof option possible（rear-cable type）

Item

Supply voltage

Voltage output:3 DC5V-5%～12V+10%
Open collector output：6 DC5V-5%～24V+15%

For 100 rotations:
Open collector output：1　DC5V±5%

Open collector output：5 DC12V-10%～DC24V+15%

G：gray code 
N：pure binary code

No mark: positive logic; N: negative logic
128
256
512

1,024
2,048
4,096

2・4・8・16・32・64・100（DC5V, N code only）

Voltage output：3 450mA or less　　
Open collector output：6 240mA or lessCurrent consumption

Output code

Shaft allowable 
load（electrical）

Radial
Thrust

Output logic
Output pulse number
（Standard）

[Pulse number/rotation]
Rotation number

40kHz
（10kHz during guaranteed precision）Maximum response frequency

Type name

－20℃～80℃
Durability 0-500Hz, double amplitude 1.52mm
2 hours each in X, Y, and Z directions
Durability 11msec（about 50G）

3 times each in X, Y, and Z directions

－10℃～70℃/RH95％ or less（no dewing）Working temperature/
humidity
Storage temperature

Vibration resistance

Impact resistance

49N（5kgf）
29.4N（3kgf）

■   Connection
a）Cable b）Connector
Cable color
Brown
Red
Orange
Yellow
Green
Blue
Purple
Gray
White
Black

Pin No.
1
2
3
4
5
6
7
8
9
10
11
12

Pin No.
13
14
15
16
17
18
19
20
21
22
23
24
25

Cable color
Brown／White
Red／White
Orange／White
Yellow／White
Green／White
Blue／White
Purple／White
Gray／White
Yellow／Black
White／Black
Shield

Output signal
20
21
22

23
24
25
26

27
28
29

Output signal
20
21
22

23
24
25
26

27
28
29

210
211

Output signal
212
213
214
215
216
217
Vcc
Vcc

COMMON
COMMON
NC

NC
Frame ground

Output signal
210
211
212

213
214
215
216

217
Vcc

COMMON
Cable shield

Note:
1） Shielding cable is non-connected in encoder.
2） Those cable which are inneccessary for signals are to be cut.
3） The form bellow indicate 64 multy-turn and 4096P/R. When resolution is not enough, it becomes NC.

■   Outside dimensions

Connector type

Standard type

φ
65

φ
60

9

1.5

3
3

16.5 63.5

φ
50
－
0.
00
9

－
0.
03
4

0.5（
D 
cu
t）

12
0°

120°

PCD＝42

φ5.5

8 3.1

9
2

17
.5

5.116

Detailed servo mount clamp

3-M3×0.5
Depth 6（3 equal arrangement）

Cable length L=500 AWG28
（From case face to sheath end face）

3
50

φ
50
－
0.
00
9

－
0.
03
4

φ
60
φ
65

0.5（
D 
cu
t）

9

1.5
3
3

16.5 63.5

φ14

10

About φ8

PCD＝42
3-M3×0.5
depth 6（equally divided by 
120°. into three）

120°

12
0°

2.5

600g or less（excluding cable）MassRear-cable type（A）

50
3

Cable length L=500 AWG28
（From case face to sheath end face）

70

3
3

9
8

1.5

16.5

20

About
φ8

0.5（
D c
ut）

φ
65
φ
60

φ
50
   
0.
00
9

－
0.
03
4

MXS■－42－○○○－□□□□△◇◇◇◆

Number of multi-turn revolutions

Protective structure:
W: Waterproof

Output signal coding: G, N Note: For 100 multi-rotation, N only
Output format: Unmarked, C
Power supply voltage: 3, 6 Note: For 100 multi-rotation, 1.5

Single turn resolution

Option V: Increment on reverse rotation 
（V indicates values increases in CCW direction）
Option N: Negative logic Note: For 100 multi-rotation, N only

Cable placement: B: side attached（standard）, 
A: rear attached（waterproof type W only）, unmarked: Connector attached

1 2 3

φ８
   ０ －
０
.０
１
5

φ８
   
０
－
０
.０
１
5

φ
8
   
0
－
0.
01
5

P.C.D.=42

120°

12
0°

3-M3×0.5
Depth 6（3 equal arrangement）
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［P-69（2色）］ ［P-70（2色）］

MICRO 
ENCODER

MLS-12 series

■   Outside dimensions

MLS-12

 Item

O
utput

Supply voltage Voltage/Open collector：DC5V～12V±10％,
Line driver：DC5V±5％

Measuring range 250mm

Incremental

600
〔0.1mm〕

1,500
〔0.04mm〕

A, B phase
Square wave 

Sink current:20mA
Residual voltage:0.5V or less（at 10mA）

50kHz

40mA or less（under no load）Current consumption

Detection system

250Stroke speed mm/sec

0.29N～0.59N（30～60gf）Wire tensile force

Output phase

Maximum response frequency 
（response pulse number）

Output form

Output capacity

Output pulse number
〔Minimum resolution〕

Type name

■   Specifications
MLS－12－           －250

Pulse number Output circuit
●No entry＝voltage output
●C＝open collector output
●E＝line driver output

0℃～50℃
RH95％ no dewing

－20℃～80℃
Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions
Outside diameter φ3 vinyl wire

Insulated shield cable

60g

Working ambient temperature/
humidity
Storing ambient temperature

Vibration resistance

Impact resistance

Cable

Mass

［Wire-Type Linear Scale］

■   Output circuit diagram

　Smallest in the series: Outside dimensions  23×24×25（H）

　Stroke: 250 mm

　Resolution: Selection from among 0.1 mm, 0.04 mm

　Lightweight: 60 g

２４

２３

４５゚

１２
．５ φ５

３３

φ３．２
φ６

４５゚

φ２０

８
２５ ３

１．５ ２５０（Measurable range）

４

Wire leading length ３００ｍｉｎ
（１０）

ＰＣＤ＝26

3-M2 depth 4 equal 
arrangement

φ3 output cable length 1m

Cable color

Power（red）

Cable color

Power（red）

A, B
（white, green）

A, B 
（white, green）

A, B 
（white, green,）

2.2kΩ

0V（black）
（shield）

Main body—shield no connection

Supply voltage
DC5V to 12V

20mA maximum

M
ain circuit

Voltage output（standard type）

0V（black）
（shield）

Main body—shield no connection

Supply voltage
DC5V to 12V

20mA maximum

M
ain circuit

Open collector output（option）
Cable color

＋5VDC（red）

A, B （white/black, 
green/black）

26C31
0V（black）
（shield）

Main body—shield no connection

M
ain circuit

Line driver output（option）

－－

Supply voltage DC5V

Note: If the transmission distance is 
long, it should be so considered that the 
specified voltage occurs at the input 
portion of the encoder cable end.

MLS-30 series

■   Outside dimensions

Measuring range mm

Type name

Item

500

1,000

60mA or less（under no load）

0.2 0.2 0.02 0.02
±0.25 ±0.5 ±0.25 ±0.5

DC5V－5％～12V＋10％
DC24V±10％（option）
Line driver：DC5V±5％

5
500

1,000
50

1,000

1,000
5

1,000

1,000
50Output pulse/1mm

Stroke speed mm/sec

Current consumption

Absolute accuracy mm
Minimum resolution mm

Supply voltage

■  Specifications/linear scale encoder（detection portion）

MLS-
30-450-500

MLS-
30-4500-500

MLS-
30-4500-1000

MLS-
30-450-1000

A phase, B phase

Sink current 20mA or less, residual voltage 0.5V or less（at 10mA）
100kHz

Output phase
Square waveOutput form

Output capacity
Response frequency

2μsec or less
0.98N～2.94N（100gf～300gf）

Endurance 10 to 55Hz  Double amplitude
2 hours each in X, Y, and Z directions

0℃～50℃／RH35％～90％
－20～80℃

A, B phase difference  90°±45°Output phase
Waveform rise/fall time

Vibration resistance

Wire tensile force

Storage ambient temperature

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

185g
Note: The output pulse or resolution is possible to 4 multiple with the counter.

Impact resistance

 Insulated shield wire
Outside diameter φ4.2 vinyl wireCable

Mass

DC5V－5％～12V＋10％
DC24V±10％（option）
Line driver：DC5V±5％

［Wire-Type Linear Scale］

A phase

Draw-out direction Return direction

H
T

L

H
LB phase

T
4
±̶ T
8
（̶90°±45°）

A phase
H

T

L

H
LB phase

T
4
±̶ T
8
（̶90°±45°）

■   Output circuit diagram

Cable color

Power（red）

Cable color

Power（red）

A, B
（white, green）

A, B 
（white, green）

A, B 
（white, green）

2.2kΩ

0V（black）
（shield）

Main body—shield no connection

Supply voltage
DC5V to 12V

20mA maximum

M
ain circuit

Voltage output（standard type）

0V（black）
（shield）

Main body—shield no connection

Supply voltage
DC5V to 12V or 24V fixed

30mA maximum

M
ain circuit

Open collector output（option）
Cable color

＋5VDC（red）

A, B （white/black, 
green/black）

26C31
0V（black）
（shield）

Main body—shield no connection
Supply voltage DC5V

M
ain circuit

Line driver output（option）

－－

■   Output waveform

A phase

Draw-out direction Return direction

H
T

L

H
LB phase

T
4
±̶ T
8
（̶90°±45°）

A phase
H

T

L

H
LB phase

T
4
±̶ T
8
（̶90°±45°）

■   Output waveform

A capacitor（0.1μF）is connected between 0V and FG（frame ground）.

Working ambient 
temperature/humidity

Note: If the transmission distance is long, 
it should be so considered that the 
specified voltage occurs at the input 
portion of the encoder cable end.

Note: Usage warning: The wire may stop midway through retracting.
        When this happens, slowly pull out the full length and then slowly retract again before using.

φ４４

φ８ 16 ９

１
.6 φ５

１８

34

７
.５

４４

８

７
.５

７

φ４
.２

Measurable range
５００mm or １０００mm

Detail of hook portion

３

１
.６ φ５

φ４

８

４
９１６

Note: Usage warning: The wire may stop midway through retracting.
        When this happens, slowly pull out the full length and then slowly retract again before using.

1M input/output cord
２‐M４ depth ４
PCD＝３８

MLS－30－            －500
Pulse 
number

Output circuit
●No entry＝voltage output
●C＝open collector output
●E＝line driver output
●C4＝open collector output DC24V

－1000
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MLS-37 series

■   Outside dimensions

Supply voltage

Stroke speed
Wire tensile force

１：ＤＣ５Ｖ±５％ （note １）
３：ＤＣ５Ｖ－５％～１２Ｖ＋１０％

５：ＤＣ１２Ｖ－１０％～２４Ｖ＋１５％（note １）

Measuring range 1500mm

500mm／sec
Length measurement resolution 0.1mm （note ２）

0.98Ｎ～3.92Ｎ（100gf～400gf）
Absolute accuracy ±0.1％FS （note ３）

Output circuit（ ※ ）
Voltage output（Blank）,
open collector output（Ｃ）,
Line drive output（Ｅ） （note １）

A phase, B phase
Square wave

Sink current 20mA or less,
residual voltage 0.5V or less

100kHz

70mA or less（under no load）Current consumption

Output phase

Maximum response frequency
（Number of response pulses）

A, B phase difference  90°±45°Output phase

Output form

Output capacity

■   Specifications
MLS－37－1027※◎－1500

0°C～50°C／RH35％～90％

－20°C～80°C
Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions
Durability 500m/s2（about 50G）

3 times each in X, Y, and Z directions
Outside diameter φ4.2 4-core(8-core) vinyl wire
Insulated shield cable AWG 28（length 1000mm）
250g or less（excluding cable）

Working ambient 
temperature/humidity

Storage ambient temperature

Vibration resistance

Impact resistance

Cable

Mass

［Wire-Type Linear Scale］
　Outside dimensions ■46×41mm

　Length measurement resolution: 0.1mm,
   Length measurement distance: 1,500mm

Type name
Item

Note: Usage warning: The wire may stop midway through retracting.
        When this happens, slowly pull out the full length and then slowly retract again before using.

※Refer to the DC Series for the counter specification.
(Note 1) The line driver specification is DC5V power supply voltage only. 
             DC12-24V is only available for open collector output.
(Note 2) There are 4 types of length measurement resolution: 0.2mm, 0.1mm, 0.02mm, 0.01mm.
(Note 3) Customers needing products with absolute accuracy of ±0.05FS should
             contact our Sales Department separately.
(Note 4) 3-M4 PCD54 can also be used as a Φ3.5 hole for M3 mounting.

φ４

８
φ５

１６
３

９
４

１
．６

Detail of hook portion

NEW MLS-45 series

■   Outside dimensions

Supply voltage

Stroke speed
Wire tensile force

ＤＣ５Ｖ－５％～１２Ｖ＋１０％
ＤＣ２４Ｖ±１０％（option）
Line driver：ＤＣ５Ｖ±５％

Measuring range 2000mm 、4000mm

500mm／sec

Length measurement resolution
(output pulse count)

0.4mm（540P/R）、
0.04mm（5400P/R）

2.94Ｎ～7.84Ｎ（300gf～800gf）
Absolute accuracy ±0.1％FS

Output circuit（ ※ ）

Voltage output（Blank）,
open collector output（Ｃ）,
Line drive output（Ｅ） （note １）

open collector output DC24V(C4)
A phase, B phase
Square wave

Sink current 20mA or less,
residual voltage 0.5V or less

100kHz

70mA or less（under no load）Current consumption

Output phase

Maximum response frequency
（Number of response pulses）

A, B phase difference  90°±45°Output phase

Output form

Output capacity

■   Specifications
MLS－45－540※－4000

0°C～50°C／RH35％～90％

－20°C～80°C
Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions
Durability 500m/s2（about 50G）

3 times each in X, Y, and Z directions
Outside diameter φ4.2 4-core(8-core) vinyl wire
Insulated shield cable（length 1000mm）
700g or less（excluding cable）

Working ambient 
temperature/humidity

Storage ambient temperature

Vibration resistance

Impact resistance

Cable

Mass

［Wire-Type Linear Scale］
　Outside dimensions ■80×33mm

　Length measurement resolution: 0.4mm/ 0.04mm,
   Length measurement distance: 2,000mm/ 4,000mm

Type name
Item

Note: Usage warning: The wire may stop midway through retracting.
        When this happens, slowly pull out the full length and then slowly retract again before using.

※Refer to the DC Series for the counter specification.
(Note 1) 3-M4 PCD95 can also be used as a Φ3.5 hole for M3 mounting.

φ４

８
φ５

１６
３

９
４

１
．６

Detail of hook portion

NEW

45°

15°

4

φ
4

3-M4 P.C.D.54

41

φ46

25
.6

9

8

O
ut
pu
t c
ab
le
 φ
4.
2

46

15
.5

54 4

46 31

180° equal arrangement

31 4

Output cable
φ4.2－1m

φ9
5

3-M4 through hole

80

80

33

12

4.
5φ80

5

6.5

45°

45
°

45°

φ
4

■   Output circuit diagram

Cable color

Power（red）

Cable color

Power（red）

A, B
（white, green）

A, B 
（white, green）

A, B 
（white, green）

2.2kΩ

0V（black）
（shield）

Main body—shield no connection

Supply voltage
DC5V to 12V

20mA maximum

M
ain circuit

Voltage output（standard type）

0V（black）
（shield）

Main body—shield no connection

Supply voltage
DC5V to 12V

20mA maximum

M
ain circuit

Open collector output（option）
Cable color

＋5VDC（red）

A, B （white/black, 
green/black）

26C31
0V（black）
（shield）

Main body—shield no connection
Supply voltage DC5V

M
ain circuit

Line driver output（option）

－－

Note: If the transmission distance is long, 
it should be so considered that the 
specified voltage occurs at the input 
portion of the encoder cable end.

A phase

Draw-out direction Return direction

H
T

L

H
LB phase

T
4 ±̶

T
8̶（90°±45°）

A phase
H

T

L

H
LB phase

T
4 ±̶

T
8̶（90°±45°）

■   Output waveform ■   Output circuit diagram

Cable color

Power（red）

Cable color

Power（red）

A, B
（white, green）

A, B 
（white, green）

A, B 
（white, green）

2.2kΩ

0V（black）
（shield）

Main body—shield no connection

Supply voltage
DC5V to 12V

20mA maximum

M
ain circuit

Voltage output（standard type）

0V（black）
（shield）

Main body—shield no connection

Supply voltage
DC5V to 12V

20mA maximum

M
ain circuit

Open collector output（option）
Cable color

＋5VDC（red）

A, B （white/black, 
green/black）

26C31
0V（black）
（shield）

Main body—shield no connection
Supply voltage DC5V

M
ain circuit

Line driver output（option）

－－

Note: If the transmission distance is long, 
it should be so considered that the 
specified voltage occurs at the input 
portion of the encoder cable end.

A phase

Draw-out direction Return direction

H
T

L

H
LB phase

T
4 ±̶

T
8̶（90°±45°）

A phase
H

T

L

H
LB phase

T
4 ±̶

T
8̶（90°±45°）

■   Output waveform
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［P-73（2色）］ ［P-74（2色）］

MICRO 
ENCODER

MLS-50 series

■   Outside dimensions

Measuring range mm

Type name

Item
2,000

1,000

60mA or less（under no load）

0.4 0.4
DC5V－5％～12V＋10％  DC24V±10％（option）

Line driver：DC5V±5％

2.5
4,000

1,000
±2 ±4

2.5Output pulse/1mm
Stroke speed mm/sec

Current consumption

Absolute accuracy mm
Minimum resolution mm

Supply voltage

■   Specifications/linear scale encoder（detection portion）

MLS－
50－540－2000

MLS－
50－540－4000

A phase, B phase

Sink current 20mA or less, residual voltage 0.5V or less（at 10mA）
100kHz

Output phase
Square waveOutput form

Output capacity
Response frequency

2μsec or less
3.9N～6.8N（400～700gf）

Endurance 10 to 55Hz  Double amplitude 2 hours each in X, Y, and Z directions

0℃～50℃／RH35％～90％
－20～80℃

A, B phase difference  90°±45°Output phase
Waveform rise/fall time

Vibration resistance

Wire tensile force

Storage ambient temperature

50G

850g
Note: The output pulse or resolution is possible to 4 multiple with the counter.

Impact resistance
 Insulated shield wire   Outside diameter φ4.2 4-core vinyl wire Cable

Mass

［Wire-Type Linear Scale］

７０

４

７８

3-M4 depth 4 
equal arrangement
PCD＝７０

φ４.2  １Ｍ input/output cord position

φ７８

１３２

１６
２８

５１

３６

４５゚

Detail of hook portion

１
.6 φ５

φ４

８

４
９１６

A phase

Draw-out direction Return direction

H
T

L

H
LB phase

T
4 ±̶

T
8̶（90°±45°）

A phase
H

T

L

H
LB phase

T
4 ±̶

T
8̶（90°±45°）

■   Output circuit diagram

Cable color

Power（red）

Cable color

Power（red）

A, B
（white, green）

A, B 
（white, green）

A, B 
（white, green）

2.2kΩ

0V（black）
（shield）

Main body—shield no connection

Supply voltage
DC5V to 12V

20mA maximum

M
ain circuit

Voltage output（standard type）

0V（black）
（shield）

Main body—shield no connection

Supply voltage
DC5V to 12V or 24V fixed

20mA maximum

M
ain circuit

Open collector output（option）
Cable color

＋5VDC（red）

A, B （white/black, 
green/black）

26C31
0V（black）
（shield）

Main body—shield no connection
Supply voltage DC5V

M
ain circuit

Line driver output（option）

－－

■   Output waveform

A capacitor（0.1μF）is connected between 0V and FG（frame ground）.

Working ambient 
temperature/humidity

Note: If the transmission distance is long, 
it should be so considered that the 
specified voltage occurs at the input 
portion of the encoder cable end.

MLA-17 series

■   I/O circuit diagram

［Absolute Linear Scale］

＋5V±5％

Output

0V

（shield）

Main body̶shield no connection

M
ain circuit

■   Output signal is an image form

■   Outside dimensions

Supply voltage

Type name

Item

DC5V±5％

G：gray code　N：pure binary code　B：BCD code

Nagative logic（H＝0、L＝1）

20kHz

NPN open collector

80mA or less（under no load）Current consumption

Output code

Maximum response frequency

Sink current each bit 4mA maxOutput capacity

Logic

Output circuit

■   Specifications

60mm（Please refer to the output signal image）

G（N）：0.059mm　B：0.06mm

250mm/sec

0.29N～0.59N（30～60gf）

Measuring range

1,024／60（G, N）, 1,000／60（B）Output pulse number/mm

Minimum resolution

Stroke speed

0℃～＋50℃／RH35％～90％（no dewing）

－20～＋80℃

Vinyl wire（AWG30）Cable length 330mm

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

50G  3 times each in X, Y, and Z directions

Wire tensile force
Working ambient 
temperature/humidity

Cable

Storage ambient temperature

Vibration resistance

Impact resistance

40gMass

MLA－17－ 1－60
Output code
●G＝Gray code
●N＝Pure binary code
●B＝BCD code

Pulse number
1,024（G, N）
or 1,000（B）

　Smallest in the series: Outside dimensions  23×24×27.4（H）

　Measuring range: 60mm（＊Max. 250mm）

　Main Applications: Robot Machine, small actuator, conductor apparatus, 　       
　　　　　　　　   manipulator, Jack-up controller for building industry and etc.

4mA maximum

２７
.４

８

φ２０

２
.４

４

１.５ １０

Vinyl wire（AWG３０） 
Cable length３３０mm

Original position can be within 
10mm from drawing point.

Wire leading length ２５０mm

６０（Measuring range）

１０２３

０
０ １０ ２５０

（Max. drawing valume）Drawing valume（mm）
"0" bit position (Wire starting point is within 0mm-10mm)

Measuring range ６０mm

O
ut
pu
t a
dd
re
ss

MLS－50－            －2000
Pulse 
number

Output circuit
●No entry＝voltage output
●C＝open collector output
●E＝line driver output
●C4＝open collector output DC24V

－4000

■   Connection
Type/code color
Black
Red
Brown
Brown／Black

0V（COMMON）
5V ±5％

Output 20
Output 21
Output 22
Output 23
Output 24
Output 25
Output 26
Output 27

Orange／Black
Yellow
Yellow／Black
Green
Green／Black

Output 28
Output 29

Output 20
Output 21
Output 22
Output 23

Output 20×10
Output 21×10
Output 22×10
Output 23×10
Output 20×102
Output 21×102

Blue
Blue／Black

̶
̶

Output 22×102
Output 23×102

Purple
Purple／Black

Orange

MLA-17-1024 G1-60 MLA-17-1024 N1-60 MLA-17-1000 B1-60

Note: Usage warning: The wire may stop midway through retracting.
        When this happens, slowly pull out the full length and then slowly retract again before using.

Note: Usage warning: The wire may stop midway through retracting.
        When this happens, slowly pull out the full length and then slowly retract again before using.

７

２４

１２
.５

２３

φ3.2
φ6

３ ３

φ５

４５°

34°

４５°

３-M２ depth４
PCD２６（１８０° equal 
arrangement）
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［P-75（2色）］ ［P-76（2色）］

MICRO 
ENCODER

MLA-37 series
［Absolute Linear Scale］

Supply voltage

Type name
Item

1：DC5V±5％
5：DC12V－10％～24V＋15％

Parallel output（Gray code or pure binary code）
Standard：Negative logic

（※Positive logic selectable）

10kHz

NPN open collector output

150mA or less（under no load）Current consumption

Output

Maximum response frequency

Output logic

Output circuit

■   Specifications

1500mm

0.1mm

５００ｍｍ／sec

Measuring range

Minimum resolution

Stroke speed

±0.1％FSAbsolute accuracy

0℃～＋50℃／RH35％～90％

－20°C～80°C

Outside dia. φ6.8  20-core vinyl wire
Insulated shield cable AWG28（length 500mm）

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

50G　3 times each in X, Y, and Z directions

0.98Ｎ～3.92Ｎ（100gf～400gf）Wire tensile force
Working ambient 
temperature/humidity

Cable

Storage ambient temperature

Vibration resistance

Impact resistance

350g or less（excluding cable）Mass

MLA－37－1024GC5NV－1500

※Output origin position (address 0) within 10mm of the extension start point.
(Note 1) 3-M4 PCD54 can also be used as a Φ3.5 hole for M3 mounting.

　Outside dimensions ■46×52.5mm

　Length measurement resolution: 0.1mm,
   Length measurement distance: 1,500mm

NEW

φ４

８
φ５

１６
３

９
４

１
．６

■   Outside dimensions

Detail of hook portion

Note: Usage warning: The wire may stop midway through retracting.
        When this happens, slowly pull out the full length and then slowly retract again before using.

15°

45°
3-M4 P.C.D.54

φ
4

φ46

46

46

180°  arrangement

54 4

9

25
.6

O
ut
pu
t c
ab
le
 φ
6.
8

52
.5

15
.5

31

8

4

MLA-30 series
［Absolute Linear Scale］

Supply voltage

Type name

Item

1：DC5V±5％
5：DC12V－10％～24V＋15％

G：gray code　N：pure binary code　B：BCD code

Nagative logic（H＝0, L＝1）

10kHz

NPN open collector output

100mA or less（under no load）Current consumption

Output code

Maximum response frequency

Sink current 30mAmax, Residual voltage 0.5V（at 30mA）Output capacity

Logic

Output circuit

■   Specifications

90mm

G（N）：0.088mm　B：0.09mm

1000mm/sec max

Measuring range

1,024／90（G, N）, 1,000／90（B）Output pulse number/mm

Minimum resolution

Stroke speed

0℃～＋50℃／RH35％～90％（no dewing）

－20°C～80°C

Outside dia. φ6  16-core vinyl wire Insulated shield cable（length:1m）

Durability 10～55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

50G　3 times each in X, Y, and Z directions

0.98N～2.94N（100gf～300gf）Wire tensile force
Working ambient 
temperature/humidity

Cable

Storage ambient temperature

Vibration resistance

Impact resistance

350g or less（excluding cable）Mass

MLA－30－ 　  －90
Output code
●G＝Gray code
●N＝Pure binary code
●B＝BCD code

Pulse number Supply 
voltage（1, 5）

■   Connection
Code
color

Code
color

Brown
Brown／Black

G N

Output signal

B

Orange／Black
Orange

Yellow
Yellow／Black
Green
Green／Black

Blue
Blue／Black

Purple／Black
Purple

Red／Black
Red
Black
Black

G N

Output signal

B

20
21

22
23

28
29
NC
NC

Vcc
COMMON
COMMON

－ ＊Rotating direction indication input24
25

26

27

20×10

20×100
21×100
22×100
23×100

21×10
22×10
23×10

■   I/O circuit diagram

Vcc

Output

0V

Shield

NPN open collector output

Note) When input is open, CW increases count.
         When input is 0V short, CCW increases count.

Rotating direction indication
input circuit

30mA or 
less

Main
circuit

Vcc

Input

0V

Main
circuit

φ４

８
φ５

１６
３

９
４

１
．６

■   Outside dimensions

φ46

Output cable　L=1000
φ6 vinyl wire Insulated shield cable

17
.5

10
.5

454

38
.5

3

27
27

14
.5

4.
15Attachment movable 

length: 10mm

2-2,07

2-M4 
Countersunk head screw
PCD38 arrangement

4.
15

R2,07

11°

Detail of hook portion

Note: Usage warning: The wire may stop midway through retracting.
        When this happens, slowly pull out the full length and then slowly retract again before using.

The origin position is 
within 10mm of the 
retracted position

■   I/O circuit diagram

Vcc

Output

0V

Shield

NPN open collector output

Note) When input is open, CW increases count.
         When input is 0V short, CCW increases count.

Rotating direction indication
input circuit

30mA or 
less

Main
circuit

Vcc

Input

0V

Main
circuit
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［P-77（2色）］ ［P-78（2色）］

MICRO 
ENCODER

Roller encoder: Length measurement with resolution 1mm - 0.1mm is available with a roller of 
                        200mm circumference.
Counter: Display unit and setting options

Roller encoder/Counter

REH-30R DC

MLA-42 series

■   Outside dimensions

■   I/O circuit diagram

［Absolute Linear Scale］

■   Connection  MLA-42

Item

Supply voltage 1：DC5V±10％
5：DC12V－10％～24V＋15％

G： gray code 　N：pure binary code
Negative logic（H＝0、L＝1）
NPN open collector

70mA or less（under no load）, 100mA or less（under no load）Current consumption

Output code
Logic
Output circuit

Type name
■   Specifications

10kHz

－20℃～80℃
Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions
Durability 500m/s2（about 50G）

3 times each in X, Y, and Z directions
Outside dia. φ6.8
19-core vinyl wire

Insulated shield cable（length: 1m）

Maximum response frequency
0℃～60℃Working temperature

Storage temperature

Vibration resistance

Impact resistance

Cable

Type/
code color
Black
Red

Brown
Red/black

Brown/black
Orange
Orange/black

0V（COMMON）
Supply power

Output 20
Output 21
Output 22
Output 23
Output 24
Output 25
Output 26
Output 27
Output 28
Output 29
Output 210
Output 211
No connection
No connection

Rotating direction indication input（N only）

Yellow/black
Green
Green/black
Blue

Purple
Blue/black

Purple/black
Gray
Gray/black

Yellow

MLA－42－4096

̶

MLS50

216
4,096／216

500

0.053

0.6

7

400
10

1,000

±0.1／100mm

SUS304

SUS303　Auto-return structure

3.9N～6.8N（400gf～700gf）
Spring steel

Free

As per outside dimension diagram

0.1

0.9

70

1,000
4

1,000

0.25

0.9

70

2,000
2

1,000

0.5

0.9

70

4,000
1

1,000

1

0.8

60

Measuring range mm
Output pulse/mm

Stroke speed mm/sec

Accuracy mm

Type name

■   Specifications／Absolute Linear Scale
MLA－42－4096－216 MLA－42－4096－400 MLA－42－4096－1000 MLA－42－4096－2000 MLA－42－4096－4000

Min. resolution mm

Wire dia. mm

Wire cutting load kg

Material of wire

Tensile strength of wire
Material of spring

Origin adjustment
Material of pulley

Outside dimensions

Vcc

Output

0V
（shield）

Main body-shield no connection

M
ain circuit

Output circuit

Vcc

Input

0V

M
ain circuit

Direction indication 
input circuit

７５９
2

１7
．５

８

４１
１６

４φ４

 4-φ5 through M6 vertical depth 10

１６２
１７9

１０

５８
．５

３２

１
．6 ２１ ３０
．５

Sink current 20mA or less  Residual voltage 0.5V or less（at 10mA）Output capacity

Connect the input and 0V to when 
subtraction of count is desired during 
extraction.

MLA－42－4096　　  －　　
Output code

Supply voltage
Measuring range

Note: Usage warning: The wire may stop midway through retracting.
        When this happens, slowly pull out the full length and then slowly retract again before using.
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［P-79（2色）］ ［P-80（2色）］

MICRO 
ENCODER

DC series

■   Outside dimensions

［Measuring Angle/Measuring Length Counter］

■   Input signal connector（Tajimi Electronics: R05-R5M）cord side: R05-PB5F

■   Option
●BCD parallel output（output IC 74HC573）

Terminal No. Signal name Terminal No. Signal name Terminal No. Signal name
1
2
3
4
5
6
7
8
9
10
11
12
13

14
15
16
17
18
19
20
21
22
23
24
25
26

27
28
29
30
31
32
33
34
35
36
37

20（A）×100
22（C）×100

20（A）×101

22（C）×101

20（A）×102
22（C）×102
20（A）×103

22（C）×103
20（A）×104
22（C）×104

20（A）×105
22（C）×105

20（A）×106

22（C）×106
NC
NC

External latch input
External reset input

GND
21（B）×100

23（D）×100
21（B）×101
23（D）×101

21（B）×102

23（D）×103
21（B）×104

23（D）×104

21（B）×105

23（D）×105
21（B）×106
23（D）×106

NC
Take-in prohibiting signal

SIGN
GND

23（D）×102

21（B）×103

Output signal connector（Japan Aviation Electronics Industry: DC-37SAF-N）
Attached product（Japan Aviation Electronics Industry: DASP-JP37P）

1

202122232425262728293031323334353637

2345678910111213141516171819

C
B D
A E

Pin arrangement

A：5V
B：A phase
C：B phase
D：GND
E：Z phase
　RESET　  Option
　Shield ）  

A phase
B phase

Z phase

Encoder waveform

１２９.5

2m cable with AC plug

２‐φ４

７８.5

１３７

Mounting hole processing dimensions

Output signal connector（option）

Encoder connecting connector

３

３６

５
４０

１
8.
５
－
０
.３

＋
０
.３ １２２－０＋２.０

１２９.5－０.３＋０.３

３７
－
０
＋
０
.３

REH-30R series

■   Outside dimensions

［Roller Encoder］

 Item

O
utput

Supply voltage
Voltage/Open collector：DC5V－5％～12V＋10％
DC24V±10％（open collector output only）

Line driver：DC5V±5％

Incremental

200
1
1

400
2
0.5

500
2.5
0.4

1,000
5
0.2

2,000
10
0.1

A, B, Z phase

A, B phase difference 90°±45°（T/4±T/8）
Z phase T±T/2（see Output Waveform）

6,000r/min

Square wave 

Sink current: 20mA
Residual voltage: 0.5V or less（at 10mA）

2μs or less (output cable 1m or less)

60mA or less（under no load）Current consumption

Detection system

Maximum allowable revolutions
（mechanical）

Roller

Allowable load of
shaft（electrical）

Radial

Thrust

Output phase

Waveform rise/fall time

Output form

Output phase difference 

Output capacity

Output pulse number
Output pulse/1mm
Minimum resolution mm

Type name

■   Specifications
REH－30－　　R            

Pulse number

0℃～60℃
RH35％～90％ no dewing

Outside diameter: φ63.67±0.01
Material: aluminum roll hard urethane rubber baked

－20℃～80℃

Durability 55Hz, double amplitude 1.5mm
2 hours each in X, Y, and Z directions

Durability 500m/s2（about 50G）
3 times each in X, Y, and Z directions

Outside diameter φ4.2  5-core vinyl wire
Insulated shield cable（length 1m）

400g

Storing ambient temperature

Vibration resistance

Impact resistance

Cable

Mass

100kHz

19.6N（2kgf）

9.8N（1kgf）

14.7N（1.5kgf）

4.9N（0.5kgf）

Maximum response frequency 
（response pulse number）

φ６
３
．6
7

４1 １２

２４

３０

Rubber roller

Input/output cord

φ２
０
Ｈ
７

０．５Ｃ

１５
０

１５

■   Output circuit diagram

Cable color

Power（red）

Cable color

Power（red）

A, B, Z 
（white, green, yellow）

A, B, Z 
（white, green, yellow）

A, B, Z 
（white, green, yellow）

2.2kΩ

0V（black）
（shield）

Main body—shield no connection

Supply voltage
DC5V to 12V

20mA maximum

M
ain circuit

Voltage output（standard type）

0V（black）
（shield）

Main body—shield no connection

Supply voltage
DC5V to 12V or 24V fixed

20mA maximum

M
ain circuit

Open collector output（option）
Cable color

＋5VDC（red）

A, B, Z （white/black, 
green/black, yellow/black）

26C31
0V（black）
（shield）

Main body—shield no connection
Supply voltage DC5V

M
ain circuit

Line driver output（option）

－－－

■   Output waveform

A phase

＊The position of Z phase against A, B phase is not specified.

A capacitor（0.1μF）is connected between 0V and FG（frame ground）.

CW rotation（CW rotation as seen from fit surface） CCW rotation（CCW rotation as seen from fit surface）

H
T

L

H
L

H
L

B phase

Z phase

T
4
±̶ T
8
（̶90°±45°）

T±T/2

A phase
H

T

L

H
L

H
L

B phase

Z phase

T
4
±̶ T
8
（̶90°±45°）

T±T/2

Output circuit
●No entry＝voltage output
●C＝open collector output
●C4＝open collector output DC24V
●E＝line driver output

Working ambient temperature/
humidity

Note: If the transmission distance is long, 
it should be so considered that the 
specified voltage occurs at the input 
portion of the encoder cable end.

Indicating range

Indicating function

Count mode（※）

－359.59.59～0
～359.59.59

－9999.999～0
～9999.999

7 segment red LED（7.6mm high）

With（－）indication, reversible

500kHz or less（BCD output response speed 1kHz）

S1：1sec, S10：10sec,
S15：15sec, S30：30sec,
M1：1min, M5：5min,
M10：10min, D1:1°

Display Units（＊＊）

Display unit

Counter input signal

Response frequency

Type name

■   Counter specifications

7：Angle 6：Decimal

×Q：1/4, ×H：1/2, ×1：1, ×2：2, ×4：4

AC 100V±10V  50／60Hz

2 square wave inputs with 90° phase 
difference from encoder

Input signal H: 4.0V to 5.0V, L: 0 to 0.5V

Frequency divider/multiplier（××）

0℃～＋60℃　95％RH or less　no dewing

Power supply

DC5V 100mA/DC12V 150mA（option）Encoder supply

2m cable with AC plugCable

500g or less（excluding cable）Mass

Item

DC－※ ×× ＊＊ ○ △ □□

※BCD external output and Z reset are optional

①Count mode
②Divider/multiplier
③Display Units

④BCD output
⑤Z Reset
⑥No. decimal places

① ② ③ ④ ⑤ ⑥

Working ambient temperature/
humidity
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Incremental encoder Absolute encoder

■   I/O timing chart *For 19bit output data

Timing Chart for Serial Communications

(※) This chart omits /CLOCK and /DATA.

CLOCK

DATA 218

（MSB）

217 21 20

Encoder data

Encoder error data

Timeout time
tm = 16μs±4μs

P/－S
（※※）Nothing is output
         because it is an
         internal signal.

Internal data latch timing

Data shift

After transferring the final ERROR bit, the DATA line is maintained
at Low until tm (= 16μs) has elapsed.
The next data transfer will not start until the CLOCK line goes back
to High, and the DATA line becomes High.

23 2225 2427 26

Internal data latch timing

（※※※）

（※※※） ERROR bit: An error is output if an internal encoder detection error occurs due to use in an ambient temperature outside
                              the specification range, or use at speed above the admissible speed (response frequency exceeded).
                              When an error occurs: “L”, in normal operation: “H”
                              Even after an error has occurred, it is automatically canceled once encoder operation returns to normal. (Return to “H”)

Parallel output
Latch signal
(Internal signal)

Current dataParallel output
(D0-D17, ERROR)

Import
prohibited output

(A_INH)

Previous data

※Decoder part

※Encoder part Frequency: 32kHz - 1MHz
Example: Clock cycle: Min.1μs - max.32μs

(Transfer cycle) ≧ (21: Necessary clock count) x (clock cycle) +16μs
Example: Clock cycle: For 1μs: 21×1μs + 16μs = 37μs or more.

（※※） Input 21 consecutive negative pulses. (If position data is 19bit)

ERROR bit

■   Connection ※If 19bit (524,288)
Decoder board TH No.（24pin） Decoder board TH No.（8pin）
TH No.
1
2
3
4
5
6
7
8
9
10

TH No.
13
14
15
16
17
18
19
20
21
22

Parallel output／Power
DC5V±5％
0V（COMMON）
Output 218（D18）
Output 217（D17）
Output 216（D16）
Output 215（D15）
Output 214（D14）
Output 213（D13）
Output 212（D12）
Output 211（D11）

Output 210（D10）

Output 29（D9）

Parallel output／Power
Output 28（D8）
Output 27（D7）
Output 26（D6）
Output 25（D5）
Output 24（D4）
Output 23（D3）
Output 22（D2）
Output 21（D1）
Output 20（D0）
ERROR bit

Import prohibited
output（A_INH）

N.C.

11

12

TH No.
1
2, 4
3
5
6
7
8

Cable color
Red
Black
－
White

White/Black
Green

Green/Black

Encoder connection
DC5V±5％
0V（COMMON）

N.C.
DATA
/DATA
CLOCK
/CLOCK

23

24

※1: When resolution is 18bit, connect the top bit to TH No.3, then fill in other wiring in sequence.
　　 (Example) When using 18bit: Connect Output 217(D17) to TH No.3, 216(D16) to TH No.4,... 
       output 20(D0) to TH No.20, and ERROR bit to TH No.21.
　　 TH No.22 and 24 are N.C.
※2: The maximum parallel output from this decoder circuit board is 20 bits (including the ERROR bit).
　　 Note that it is not possible to output parallel data of 21 bits or more.

※2: 3pin is N.C.
※3: Reset can be enabled for the yellow line 
       with /RESET (reset input “L”, connected to 0V).
       Input power supply: 1mA or less
※ “Open” or “5V” in normal use

■   Output circuit diagram

・ ・ Encoder output circuit

ＲＳ４22 equivalent

1.3kΩ

330Ω

330Ω

ＲＳ４22 equivalent

0V
Shield

/RES

/CLOCK

/DATA

DATA

DC5V±5％

CLOCK

・ ・ Decoder board（option）
Power
DC5V±5％

Parallel output

Import prohibited
output

Power ０Ｖ

・ ・ Connects with external device 
  via header pin block（P=2.54/24 pins）Cable length 1m（standard）

M
ain circuit

M
ain circuit

Refer to the timing chart below for serial communications (SSI format) used by our absolute encoders.

If an optional decoder circuit board is used

■   Output circuit diagram

Cable color

Power（red）

A, B, Z（white, green, yellow）
2.2kΩ

0V（black）

Red

White

Green

Yellow
Z-phase output

Power

A-phase output

B-phase output

0V
Black

Shield

CW

CCW

（shield）
Main body—shield no connection

Supply voltage
DC5V to 12V or 5V/12V fixed

20mA maximum

M
ain circuit

Voltage output（standard type）

Cable color

Power（red）

0V（black）
（shield）

Main body—shield no connection

Supply voltage
DC5V to 12V or 24V fixed

30mA maximum

M
ain circuit

Open collector output（option）
Cable color

＋5VDC（red）
A, B, Z（white, green, yellow）
A, B, Z  （white/black, 
green/black, yellow/black）

26C31
0V（black）
（shield）

Main body—shield no connection
Supply voltage DC5V
Current consumption 150mA or less

M
ain circuit

Line driver output（option）

－－－

A capacitor（0.1μF）is connected between 0V and FG（frame ground）.

A, B, Z（white, green, yellow）

■   Output waveform

A phase

＊The position of Z phase against A, B phase is not specified.

CW rotation 
（CW rotation as seen from fit surface）

CCW rotation
（CCW rotation as seen from fit surface） ①Connecting to TTL/LSTTL

②Connecting to CMOS

Connecting with IC circuit 
（the cable length should be as short as possible）

H
T

L

H
L

H
L

B phase

Z phase

■   Connecting example

T
4±̶

T
8̶（90°±45°）

T±T/2

A phase
H

T

L

H
L

H
L

B phase

Z phase

T
4 ±̶

T
8̶（90°±45°）

T±T/2

Red
＋5VDC

Output

0V

White
1kΩ
1／4W

Black

Shield

TTL
LSTTL

Red
＋5VDC

Output

0V

White
5～10kΩ
1／4W

10～30kΩ
1／4W

Black

Shield

CMOS

（Green・Yellow）

Note: If the transmission distance is long, it should be 
so considered that the specified voltage occurs at the 
input portion of the encoder cable end.

　Widely available from low pulse to high resolution pulse. A desired division pulse number is easily available because of internal manufacturing. 
　Outside diameters are available in series from ultra-small type to large type and selection should be made in accordance with the fitting shaft and division pulse number.

　All products are of thin type, and especially the hole type is an encoder best suited for fitting.

　Investigation is possible under optimum conditions such as noise resistance and reduction in current consumption depending on the purpose of use.
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Setting Option/Coupling

Spring flange

Washer A

Washer B

Countersunk 
head screw

Countersunk
head screw

PCD 40 52 79 90 116 165

D1 48 60 90 98 128 175

d1 3.5 3.5 4.5 4.5 4.5 5.2
(4 equal 
arrangement)

H1
(plate 
thickness)

0.1 0.1 0.1 0.2 0.2 0.5

D2 7 7 14 14 14 ̶

d2 3.5 3.5 5 5 5 ̶

H2 1 1 1 1 1 ̶

D3 7 7 14 14 14 ̶

d3 3.5 3.5 4.5 4.5 4.5 ̶

H3 2.3 2.3 2.5 2.5 2.5 ̶

M3×6 M3×6 M4×8 M4×8 M4×8 ̶

Type name（encoder series）

■   List of dimensions and accessories
MEH－ 20 30 50 60 85 130

210

220

0.5

5.2
(3 equal 
arrangement)

̶

̶

̶

̶

̶

̶

̶

180

52

60

0.1

3.5

7

3.5

1

7

3.5

2.3

̶

MAH-36

PCD

φD1

d1

d2

D
2

H2

d3

D
3

H3

Spring flange（Use with a hollow shaft type encoder）

64

76

0.1

4.5

14

5

1

14

4.5

2.5

M4×8

̶ ̶ ̶ ̶ ̶ ̶ ̶ M3×6 ̶

MAH-42

Hall type encoder（MEH/MAH）Mounting method
■   Spring flange MEH-20, 30, 50, 60, 85, 130（material: SUS304-CSPH）
Hole type encoder（MEH）fitting image

■   Precautions in assembling the hole-type encoder
Effect on encoder of thrust load Effect on encoder of radial load
Absorption of axial fluctuation of flat flange is within 0.15mm

When radial fluctuation is large, consider the method shown below.

When the shaft is eccentric

No nut contact with encoder

Axial fluctuation within 0.15mm

Flat flange

Fitting shaft Note: Prevent positional deviation 
        due to fitting.

２
．５

２
．５

Nut

Encoder
Washer AWasher BCountersunk head screw Spring flange

Shaft

ＰＣＤ

For the spring flange, see Setting Option（P84）.

（For special spring flange, see P85）

Encoder fitting device and screws for fixing the spring 
flange are to be prepared by the user.

Basically it is difficult to absorb the radial load because 
of the flat plate.
Radial eccentricity should be less than 20 micron.
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■   Flange MEF-20（for MES-20）, MEF-30（for MES-30）

■   Eccentric spring characteristics

It should be used under optimum conditions to maintain the accuracy of the encoder and also for prolonged use.

■   Fitting dimensions
MES single-shaft type

Clamping type

■   Coupling GJ6x6（for MES-20, 30） ■   Coupling MST-25C-6x6（for MES-30 high resolution）, 8x8 （for MES-50 high resolution）

(1) Material: Polyacetal resin containing glass
(2) thers than φ6-φ6 are available.

※：φD1
※※：φD2

※ ※※ ※ ※※

MES‐20 φ24

φ36

φ56

Type name A
φ32

φ44

φ65

B
φ16

φ28

φ32

C
3‐φ3.5

3‐φ3.5

3‐φ4.5

D

MEF‐20

MEF‐30

φ15  0－0.018

φ20  0－0.021

36

46

Type name F
φ32＋0.025＋0.009

φ44＋0.025＋0.009

HGC
40

52

D
φ8

φ15

φ13

φ25

E MES‐30

MES‐50

2P〔kgf〕

1.5

1

0.5

0
0.1 0.2 0.3

GJ6×6

MST-25C

P

C

C〔mm〕

22

2.8 2.8 Hexagon hole set screw
M3×4

φ
6H
8

φ
15 φ
D
1

φ
D
2

φ
25

8.5

31
4.25

9

8.5 M3

＋0.2
＋0.15

＋0.2
＋0.15

φ45 φ56 3‐φ3.5MES‐40 ＋0.3
＋0.25 φ30
＋0.3
＋0.25

2

B

D

A C

12
0°

120°

5.5

4

HGEF

4‐φ3.5
3‐φ3.5, φ6 
countersunk

C

C

A

A 1.5

AA section
（mm）

D

Use this method when the base of the main unit of MES-20 or MES-30 with a 
single-shaft cannot be installed from the shaft side.
Use this method when the base of the main unit of MES 20 or MES 30 with a

Fitting Method for Shaft Type Encoder（MES/MAS）
（ （

■   Special spring flange（this type is recommended when fluctuation in radial direction is large）

MEH-60 MEH-130 MEH-180

７８

φ４６

φ９
８

φ６０

３０゚

１０１０１１

１３
．５

４５゚

φ１２１　０
＋０．１

φ１７５

１０１０１

１３
．５

１

φ１６０ φ２２０

6 6

φ64
φ76

φφ
4040

R3
4.
15

R3
4.
15

R3
4.
15

R2
9.8
5

R2
9.8
5

R2
9.8
5

10°10°

４.５
４-R０.５２-φ２.２

４-φ２.２ PCD１０

φ１４

φ６.２

４-R１

２６
.８

３２
.４

４５゚

４.５ ４-R０.５２-φ２.２

４-φ２.２ PCD１６

φ１０

φ２０

４-R１

４５゚

３３
.８

３９
.４

MEH-20SP（plate thickness 0.1t） MEH-30SP（plate thickness 0.15t） MEH-60SP2（plate thickness 0.3t）

２－φ４．３

４５

７

１２０゚

Ｒ３０

Ｒ３７ Ｒ２２２－Ｒ５
Ｒ３

２－
Ｃ３

２０

７
．５

φ４．３

５

１７
２８
．５

２２

５

６

（
４７
）

（４９．２）
２０

１２
０゚

Ｒ３
０

Ｒ２
６

Ｒ２
２Ｒ２１．５Ｒ１８

Ｒ１３

4－φ3.5 
hole

５

（
１１
．５
）

（
１４
．５
）

２．５ ２．５

（
３８
）

（３７．５）

Ｒ１２
Ｒ2
0Ｒ１

６．
２５Ｒ２
３
．７
５

１２０゚

１２
０゚

4－φ3.5 hole

３－φ４．５ 
equal arrangement

３－φ４．５ 
equal arrangement
ＰＣＤ＝９０

４－φ５．２ hole  4 
equal arrangement
ＰＣＤ＝１３５

４－φ５．２ hole  4 
equal arrangement
ＰＣＤ＝１６５

ＰＣＤ＝２１０

ＰＣＤ＝１７５

３－φ５．２ hole  ３ 
equal arrangement

３－φ５．２ hole  ３ 
equal arrangement

MAH-42ME-9P, MA-10 ME-12P, MA-17, MEH-17, MEH-14
＊＊ ＊ ＊

"＊" indicates standard attachment. 
Others are options. 

φ
40

１２０゚
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Frequently Asked Questions

■ Issuance of Certificate of Non-applicability
Provide the following three items when exporting.
(1) End user name

(2) Export destination country name

(3) Purpose of use

※Please note that we may not be able to sell our products in some cases.

■   Shipping charges
If the total value of your purchase is JPY10,000 or less (exclusive of tax), 
we will charge a packing and shipping fee of JPY1,000 (exclusive of tax).

■   Troubleshooting
Send the encoder to our Sales Department.
Please note that it will take us 1-2 weeks to investigate.
Also, please consult our Sales Department about possible investigation fees.

■   Purchase method (Contact)
Use e-mail or fax to request an estimate or to place an order.

E-mail：mtl@mtl.co.jp FAX：81－42－746－0960

Using our products safely

Warranty

■ Limitations on use

■   Warnings to note when using our encoders

These products cannot be used for the following applications.
・・ Devices for spacecraft   ・・ Devices for automobiles   ・・ Devices for transporting people   

・・ Devices and appliances for household use   ・・ Devices used in a vacuum   ・・ Devices for nuclear power   

・・ Devices for special environments   ・・ Devices applied directly to the human body   ・・ Devices for aircraft   ・・ Devices for toys

・・ Warranty period

The period and scope of the warranty on the products listed in this catalog are as follows.

Up to one year from beginning of use （Limited to up to 1.5 years from purchase）

・・ Warranty scope
If a fault occurs within the above warranty period that is attributable to our company, we shall repair or replace the 

corresponding component free of charge.

This warranty applies only to the individual purchased units. Our company shall not bear liability for the cost of 

replacement work （labor costs, etc.）, liability for damages, etc.

・・ Meaning of warning notation

・・ Usage warnings
Always read the instruction manual before using an encoder to ensure that you use the encoder correctly and safely.

Danger
There is a risk of fatality or serious injury to the user if mishandled.
There is also a risk of serious physical damage.

Do not use in locations containing gas or steam.
If used in a location containing inflammable or explosive gases or steam, there is a risk of explosion.

Do not disassemble or dismantle the encoder under any circumstances.
Using the encoder while it is disassembled or dismantled may cause accidents such as 
injuries and electric shocks.

The encoder is constructed from precision components, and may lose functionality if dropped.
Handle with care.

If surges occur in the power supply to be used, connect a surge absorber between the 
power supply to absorb the surges.

Running wires parallel to high voltage lines or drive lines may cause malfunctions or damage. 
Keep wires separated.

There is a risk of light injury to the user or serious physical damage if mishandled.

！

Danger！

Danger！

Warning！

Warning！

Warning！

Warning！

When these products are used in life support equipment or equipment that could cause serious injuries, 
implement safety devices to ensure that there are no accidents even if the product fails and the output goes out of control.

Consult our company in advance before using our products for any of the above applications.
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