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TITLE

Rotational encoder specification 

1. General 

1-1 General 

50

This specification applies to 50mm size rotary encoder(incremental) for microscopic  
Current circuits, used in electronic equipment.  

1-2 Standard atmospheric conditions 

Unless otherwise specified, the standard range of atmospheric conditions for making measurements and test is as follows: 

    Ambient temperature 15 to 35

 Relative humidity 25% to 85% 

Air pressure 86kpa to 106kpa 

If there is any doubt about the results, measurement shall be made within the following limits; 

    Ambient temperature 20±1

 Relative humidity 63% to 67% 

Air pressure 86kpa to 106kpa 

1-3

Operating temperature range  -40 to +85

1-4

Storage temperature range   -40 to +85

2 Construction 

2-1 Dimensions 

   Refer to attached drawing. 

            

3 Rating 

3-1 Rating (resistive load) D.C. 5V 1mA 
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4 Electrical Characteristics 

Item Conditions Specifications 

4-1 

Output signal format 

<fig.1>

A,B2

<fig.1>

2 Phase-different signals (Signal 
A, signal B) 
Details down in <fig.1>,(The 
broken line shows detent 
position.)

Shaft rotational direction 
Signal 

Output 

C.W. 

A(A-C )

A Terminal A-C OFF 

ON 

B(B-C )

B Terminal B-C OFF 

ON 

C.C.W. 

A(A-C )

A Terminal A-C OFF 

ON 

B(B-C )

B Terminal B-C OFF 

ON 

4-2  1

Number of pulses in 360  rotation. 

9 /360

9 pulses /360  for each phase. 

4-3 

Switching 
characteristics

<fig.1> 360°/s

Measurement shall be made under the condition as follows 
   <fig.2>                                    <fig.3> 

( ) OFF 2.5V

ON 2.5V

NOTE Code-OFF area The area which the voltage is 2.5V or more.  

         Code-ON area  The area which the voltage is less than 2.5V. 

1) 

Chattering 

OFF ON ON OFF 2.5V

Specified by the signal’s passage time to 2.5V of each switching position 

(code OFF ON or ON OFF). 

1,t3 5

2) 

Sliding noise 
(Bounce) 

ON 2.5V t1,t3

5ms 2.5V ON

2.5V 1ms

Specified as voltage change time exceeding 2.5V in code on area Noise, 
located between chatterings t1, and t3, with ON time of 5ms or more 
apart from both to be regarded as bounce, t2 When there is an ON time, 
below 2.5V, of 1ms or more in bounce t2 area, the bounce to be regarded 
as individual ones. 

2 5
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Item Conditions Specifications 

4-4 

Phase difference  

360 -1

T1 T2 T3 T4

Measurement shall be made under the condition which the shaft is 

roated in 360 -1 constant speed .

Chattering and bounce are not included in  

Measured at standard atmospheric conditions T1 T2 T3 T4.

 <fig.4> 

<fig.4>

T1 T2 T3 T4 5ms

In<fig.4>.

Note Above specification (4-4) is changeable. When operate by 

manual. Please check performance using actual circuit and knob. 

4-5 

Insulation resistance 

D.C.250V

Measurement shall be made under the condition which a voltage of 
250V D.C. is applied between individual terminals and frame.   

10M

Between individual terminals 

and frame:10M min.

4-6 

 strength 

A.C.50V 1 A.C.60V 2

1mA

A voltage of 50V A.C. shall be applied for 1min or a voltage of 60V A.C. 
shall be applied for 2s between individual terminals and frame.(Leak 
current:1mA) 

Without damage parts arcing 
or breakdown. 
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5.

5-1 360 ( )

360 Endless

5-2 

Detent torque 

5rpm

When shaft is rotated by speed of 5rpm. 

40 14mN m

40 20mN m

After Endurance Life: 

40 20mN m

5-3 

Number and position 

of detents 

18

18 detents. 

(  20 3 )

(Step angle 20 3 )

5-4 

Detent angle 

20 3

5-5 3N 10

A static load of 3N be applied to the tip of terminals for 10 seconds in 

any direction. 

Without damage or excessive 

looseness of terminal bend is 

permitted. 

5-6 

Push-pull strength of 

shaft 

100N 10

50N 10

Static load of 100N (push) or 50N (pull) shall be applied to the shaft in 

the axial direction for 10s.(After installing) 

Without damage or excessive 

play in shaft. No excessive 

abnormality in rotational 

feeling.

5-7 

Shaft wobble 

15mm 16.5mN m

15mm L

Bending moment of 16.5mN m to be applied to the shaft at 15mm 

from the mounting surface. 

If the shaft length is less than 15mm the value shall be calculated as 

right formula. 

L: Measurement point from mounting surface. 

0.6 /15 mm p-p

0.6 /15mm p-p MAX. 

(L )

Shaft length

5-8 

Shaft play in axial 

direction.

0.7mmp-p

0.7mmp-pMAX. 

5-9 

Rotation play at the 

click position 

Measures angle for rotational free play. 

5

5 MAX.

5-10 

Notice for mounting 

Hold the bushing use front panel or light pipe. 

Because this Encoder not has thread. If don’t hold the bushing, the 

Encoder maybe become intermittent rough mounting after soldering by 

knob stopper force. 
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6. Endurance characteristics 

Item Conditions Specifications 

6-1 

Rotational life 

1000

90

40,000

40 000 cycles 

6-2 

Damp heat 

60 2 90 95 240 10

1.5

The encoder shall be stored at a temperature of 60 2  of with relative humidity 

of 90% to 95% for 240 10h in a thermostatic chamber. Then the encoder shall 

be taken out of the chamber and its surface moisture shall be removed. And then 
the encoder shall be subjected to standard atmospheric conditions for 1.5h, after 
which measurement shall be made. 

4-1 6 5 1 3

Specifications4-1~6 and 5-1~3 
shall be satisfied. 

6-3 

Dry heat 

85 3 240 10 1.5

The encoder shall be stored at a temperature of 85 3  for 240 10h in a 

thermostatic chamber. And then the encoder shall be subjected to standard 
atmospheric conditions for 1.5h, after which measurement shall be made. 

4-1 6 5 1 3

Specifications4-1~6 and 5-1~3 
shall be satisfied. 

6-4 

Cold

-40 3 240 10 1.5

The encoder shall be stored at a temperature of -40  3  for 240 10h in a 

thermostatic chamber. 
And then the encoder shall be subjected to standard atmospheric conditions for 
1.5h, after which measurements shall be made. 

4-1 6 5 1 3

Specifications4-1~6 and 5-1~3 
shall be satisfied. 

6-5 

Change
of temperature 

240

1.5

The encoder shall be subjected to 240 successive change of temperature cycls, 
each as shown in table below. Then its surface moisture shall be removed. And 
then the encoder shall be subjected to standard atmospheric conditions for 1.5 
hour, after which measurements shall be made. 

          

Step Temperature  Holding time 

-40
0

3!
                        30

min

+85
3

0

"
30

min

4-1 6 5 1 3

Specifications4-1~6 and 5-1~3 
shall be satisfied. 
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7. resistance to soldering heat 

       

     At the specified by soldering conditions below. There shall be no deformation cracks, in mold part. 
 No excessive abnormality in rotational feeling. 

soldering conditions  

manual soldering  

350 3

Bit temperature of soldering iron    : 350 or less. 

          Application time of soldering iron   : within 3s. 

Dip soldering 

t=1.6

0.82 3 2

100 2

260 5 5 1

1 2

Printed wiring board: Both-sided copper clad laminate board with thickness of 1.6mm. 
          Flux               

Specific gravity: 0.82 or more. 

Flux shall be applied to the board using a bubble foaming type fluxer. 

The board shall be soaked in the flux bubble only to the 2/3 of its thickness. 
          Pre heating 

Surface temperature of board : 100  or less. 

Pre heating time: within 2min. 
          Soldering  

Solder temperature : 260 5

Immersion time : within 5 1sec.

Apply the above soldering process for 1 or 2 times. 
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8 precautions in use 

8-1,              

 Do not wiring on the P.W.board under staking portion of bracket to prevent miss operating.(refer to assemble draw) 
    

8-2,

During operation, storage in high temperature, humidity and in corrosive gas should be avoided. 

8-3

This product has been designed and manufactured for general electronic devices, such as audio devices, visual devices,  
home electronics, information devices and communication devices. 
In case this product is used for more sophisticated equipment requiring higher safety and reliability, such as life support system,  
space & aviation devices, disaster prevention security, please make verification of conformity or check on us for the details.    

8-4,

When the shaft stayed at without detent position for long term period.  
It may have an extra light detent feeling by generated a dimple on the plastic surface. 

8-5, appearance 

       

There can be rust on the cutting side. 
       But the thing that there is no remarkable hindrance in soldering. 
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1.

Other precautions for Soldering

1) P.W.B

Please avoid soldering on upper surface of P.W.B. as shown below.

2)

Please solder all inserted metal terminals and bracket to a P.W.B.

3)

After soldering , please not to wash or clean products by liquid such as solvent or any similar.

4)

Please thoroughly test and decide appropriate parameters for soldering by your soldering equipment 

under actual condition of production.

(for example , parameters for selective soldering can be different from for wave soldering.)

5)

If you use spray fluxer equipment , please prevent the flux from entering the inside of product from 

mounting side.
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1.  precautions in use

1)

, , , ,

, ,

As this product does not have hermetical structure , it is possible gas from outside get inside of product 

 and may cause contact failure depends on using environment. Please avoid using following materials.

If you have to use any of material in parentheses , please pay special attention and confirm it does not

influence to products through tests under actual using conditions.

-materials which may generate sulfide gas or oxidized gas. 

  (rubber, glue , adhesive , plywood , packaging material) 

-materials which may generate low-molecular-weight siloxane gas.

(silicone base rubber lubricant glue)(silicone base rubber , lubricant ,glue)

2) , ,

Please not to use this product under the atmosphere with high humidity , with possibility of dew 

condensation or of direct splash of liquid. Because it may cause leak between terminals.

3)

The product may have malfunction if excessive stress or impact than specified value is applied when

insert knob to the shaft.

Please fix appropriate dimension for knob or fix insertion force of knob of mounting equipment which

can avoid excessive stress to the product than specified value.

4)

15 35 25% 85%

This product can't be continuously used under high operating temperature or low operating temperature 

 specified in this document. Unless otherwise specified , the durability is specified only under normal 

conditions , temperature 15 to 35 degree Celsius and related humidity 25 to 85%. 

When this product is operated at temperature near from upper or lower limit of operating temperature range , 

feasibility must be examined by each product specification.

5)5)

Insert these switches to the specified mounting surface and mount them horizontally.

  If not mounted norizontally, these switches will malfunction. 

6)

If this product is used under dusty conditions , dust or debris may get inside of product from openings and

possible to ca se o tp t fail re or malf nctionpossible to cause output failure or malfunction.

Please consider protections against dust when surrounding parts of the product are designed.
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部品挿入側から見た図
基板板厚　t=1.6mm
網掛部は配線禁止

P.W.B mounting detail tolerance ±0.1 or ±1°
Viewed from mounting side.
P.W.B thickness t=1.6mm
Wiring prohibited on hatched area.
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