
CLASS NO. TITLE

1. General
1-1 Scope

21
This specification applies to 21mm size hollow-hole rotary encoder (incremental type) 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 tests in as follows:
Ambient temperature : 15 to 35

Relative humidity : 25% to 85%
Air pressure : 86kPa to 106 kPa

If there is any doubt about the results measurements shall be made within the following limits:

Ambient temperatue : 20±1
Relative humidity : 63% to 67%

Air pressure : 86kPa to 106 kPa

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 : D.C. 5V 10mA (1mA Min.)

4. Electrical characteristics

4-1 A,B2
Output signal 2 1 <Fig.1>
format A-C ON, OFF B-C ( )

Note:Output signal is 1pulse per 2detents. And terminal 2 Phase-different signals
          A-C is pulse ON or OFF at detent position. No (Signal A, Signal B)
          specified output of terminal B-C at detent position. Details shown in<fig.1>.

(The broken lines shows
detent position.

<Fig.1>
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4-2 1 15  / 360°
Resolution Number of pulse in 360° rotation. 15 pulse / 360°

for each phase

(2  / 1 )
(2 detent / 1 pulse)

4-3 <Fig.2> 360° s-1

Switching Measurement shall be made under the condition as follows.
characteristics 1) Shaft rotational speed : 360° s-1

2) Test circuit : <Fig.2>

<Fig.2> D.C. 5V <Fig.3>

5k 5k OFF

 A  B
 Terminal A  Terminal B

 ON
 Encoder

 C
 Terminal C

( ) 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) OFF  ON ON  OFF 2.5V t1 t3  5ms
Chattering Specified by the signals passage time from 2.5V

or from 2.5V of each switching position.
(code OFF  ON or ON  OFF)

2) ON 2.5V t2  5ms
1ms 2.5V ON 2.5V

Sliding noise 1ms
(Bounce) Specified by the time of voltage change exceed 2.5V

in code-ON area.
When the bounce has code-ON time less than 1ms between chattering (t1 or t3)
he voltage change shall be regarded as a part of chattering.

When the code-ON time between 2 bounce is less than 1ms,
they are regarded as 1 linked bounce.
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4-4 360° S-1 <Fig.4>
Phase T1 T2 T3 T4 T1, T2, T3, T4 5ms
difference Measurement shall be made under the condition which the shaft is rotated in 360° s-1 In <Fig.4>

(constant speed).
Chattering and bounce are not included in T1, T2, T3, T4.

T4
<Fig.4> T2

A (A - C )
Signal A

B (B - C )
Signal B

T3
T1

:
 

Note : Above specification (4-4) is changeable. When operate by manual.
  Please check performance using actual circuit and knob.

4-5 - D.C.250V - 100M
Insulation Measurement shall be made under the condition which a voltage of 250V D.C. is Between individual terminals
resistance applied between individual terminals and bracket. and bushing : 100M  Min.

4-6 - A.C.300V1 A.C.360V1 ( 1mA)
Dielectric A voltage of 300V A.C. shall be applied for 1min or a voltage of 360V A.C. shall be Without damage to parts,
strength applied for 1s between individual terminals and bracket. (leak current : 1mA) arcing or breakdown.

5. Mechanical characteristics

5-1 360°( )
Tota - 360°(Ebdless)
rotational 
angle

5-2 5rpm : 17±8mN
Detent torque : 12+7 / -4mN m

                  
The shaft is rotated at the speed of 5 rpm and measured. (Max
Measured should be done at initial state and after onetime reflow soldering.

Initial: 17±8mN m
After reflow:12+7 / -4mN m

(Apply for Max. value.
5-3 30

30 detents
Number and - ( 12°±3°)
position of (Step angle 12°±3°)
detents.

5-4 5N 1
Terminal A static load of 5N be applied to the tip of terminals for 1min in any direction.
strength

Without damage or excessive
looseness of terminals.
Terminal bend is permitted.
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5-5 100N 10 ( )
Push or pull static load of 100N  shall be applied to the shaft in the axial direction

Push-Pull for 10sec.(after installing) Without damage or excessive
strength of play in shaft.
shaft No excessive abnormality in

rotational feeling.

5-6 2mm 50mN m 0.45mmp-p
Shaft wobble Bending moment of 50mN m to be applied to the shaft at 2mm from the mounting surface.                     less

L : Measurement point from mounting surface.

5-7 0.4mm
Shaft play in 0.4mm MAX.
axial direction

5-8
Notice for SWICH P.C.B.
mounting MOUNTING DETAIL

Hold the bushing use front panel or light pipe. Because this switch not has thread
If don't hold the bushing, the switch maybe become intermittent rough mounting
after soldering by knob stopper foce. FRONT PANEL

OR LIGHT PIPE
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6. Endurance characteristics

6-1 1000 50,000
Rotational life (1 360° 1 )  +10% / -40%

The shaft of encoder shall be rotated to 50,000 cycles at a speed of 1
1,000 cycls per hour without electrical load after which measurements shall be made. 4°
(1 cycle: rotate 360° C.C.W.  rotate 360° C.W.)  

Detent torque:
Relative to the previously
specified value +10% / -40%

1
Rotation play in axia direction:
  4° max
Except above items
specification in clause 
4.1 4.6 and 5.1,5.3 5.7
shall be satisfied.

6-2 85±3 240±10 4-1 6 5-1 5.3 7
Dry heat 1.5

The encoder shall be exposed at 85±3  without electrical load for 240±10 h.
Then the encoder shall be taken out of chamber and its surface 
moisture shall be removed. 4.1 4.6 and 5.1,5.3~5.7
Then the encoder shall be maintained at standard atmospheric conditions for 1.5h. shall be satisfied.
After which measurement shall be made. Detent torque must make after 

the soldering,and meet the
specification after reflow. 

6-3 -40±3 240±10 4-1 6 5-1 5.3 7
Cold 1.5

The encoder shall be exposed at -40±3  without electrical load for 240±10 h.
Then the encoder shall be taken out of chamber and its surface 
moisture shall be removed. 4.1 4.6 and 5.1,5.3~5.7
Then the encoder shall be maintained at standard atmospheric conditions for 1.5h. shall be satisfied.
After which measurement shall be made. Detent torque must make after 

the soldering,and meet the
specification after reflow. 

6-4 60±2 90-95%RH 240±10 4-1 6 5-1 5.3 7
Damp heat 1.5

The encoder shall be exposed at 60±2 , 90-95%RH  without electrical load for 240±10h.
Then the encoder shall be taken out of chamber and its surface 
moisture shall be removed. 4.1 4.6 and 5.1,5.3~5.7
Then the encoder shall be maintained at standard atmospheric conditions for 1.5h. shall be satisfied.
After which measurement shall be made. Detent torque must make after 

the soldering,and meet the
specification after reflow. 

6-5 240 1.5 4-1 6 5-1 5.3 7
Temperature The encoder shall be subjected to 240successive change of
cycle 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 4.1 4.6 and 5.1,5.3~5.7
conditions for 1.5 hour, after which measurements shall be made. shall be satisfied.

Detent torque must make after 
the soldering,and meet the
specification after reflow. 
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7. Soldering conditions.

7-1 JIS-C-60068-2-58 IEC 60068-2-58 : 1
Resistance to For procedures other than those specified below, Maximum frequency of reflow
soldering heat refer to IEC 60068-2-58 and JIS C 60068-2-58. soldering is 1 times.

( )
Applied for (Profile shown as below is the mounting surface of PC board temperature of
reflow  encoder soldered with reflow soldering by hot wind blasting.)
soldering Electrical characteristics

Peak Temperature shall be satisfied.
Without deformation of case or

MAX. temp. excessive looseness of terminals.

Preheat temp.

Room temp.
Rising Pre-heat Over 220
1-2.5 /sec 60-120sec 25-60sec.

Cooling
MAX. 300sec. 1-3 /sec
300

: 
Washing : No washing.

: 10~15wt%
Solder to be use : Use creamy solder with rosin flix 10~15 wt%.

: 
Note   +

: Soldering is no sufficient only by reflow furnance of infratedrays,
  so use reflow furnance by hot wind blasting or
  reflow furnance of infrated rays with hot wind blasting.

There is a possibility of causing an extreme decrease in the detent torque
and distortion of the plastic part when soldering with profiles
other than the above-mentioned condition on the characteristic

  of  structural material.
  please make verification of conformity or check on us for the details.

 :The frequency of the reflow solder of this Products is made once, 
 designed, and manufactured. 
 Please make verification of conformity when it is used by the reflow of 

  two times or more. 

7-2 : MAX. 350 : 1
Applied for Bit temperature Extensive pressure must not be applied to the teminal. Maximum frequency of manual
manual : MAX. 3sec soldering is 1.
soldering Application time of soldering iron

: (
Note Without deformation of case or

 excessive looseness of terminals.
 This condition is assumption of the rework (correction by manual solder) 
 after solder of reflow.
 Please make verification of conformity or check on us for the details.

: 
: Care must be taken not allow foreign mater ial such as
  solder ball or soldering flux penetrating into the encoder.
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8   Precautions in use

8-1 Appearance

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

8-2
In case of pulse count process design, operational speed, sampling time, and masking time etc. 
should be taken into the consideration.
Please check above matter at first on your circuit for the secure reason.

8-3 A ON OFF A
A phase should be design criterion prior to B phase.
Because A phase has steady on signal or off signal at detent position.

8-4
For your pulse count design. It should be considered to add C/R fillter on your circuit shown as below.

D.C. 5V

A 5k 5k  B
 Terminal A  Terminal B

0.01 F  0.01 F
 Encoder

 C
 Terminal C

8-5
For pulse count recommendation is below.

CW CW direction
1 0 0 CCW CCW direction
1 1 0
0 1 1
0 0 1 Detent position
1 1 0
1 0 0 0
0 0 1 A (A - C )
0 1 1 Signal A 1
1 0 1 0
1 1 1 B (B - C )
1 1 1 Signal B 1
1 0 1
0 1 0
0 0 0
0 0 0
0 1 0

A B CW
B A CCW

From detent position phase A change first then phase B change follows, it means CW direction
If either phase has no change it is not valid.
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 Not applicable
 
 Not applicable

A - C
B - C
A - C
B - C

A - C
B - C

 
 Not applicable

10k

 CW 
 CW direction

10k

 CCW 
 CCW direction
 CCW 
 CCW direction

Rotational encoder specification

Order of output signal
 CW 
 CW direction

B - C

Rotational encoder

B - C

B - C

7 8

 
 Not applicable

A - C

A - C
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8 Precautions in use

8-6
Do not wiring on the P.Wboard under staking portion of bracket to prevent miss operating.(refer assemble draw)

8-7
During operation, storage in high temperature, humidity and in corrosive gas shuold be avoided.

8-8  
Care must be taken not to expose this product to water or dew to prevent possible problem in pluse wave form.

8-9

 This product has been designed and manufacured 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 requireing higher safety and reliability, such as life support system,
 space and aviation devices, disaster prevention security, please make verification of conformity or check on us for the details.

8-10
  When the shaft stayed at without detent for long term perios.
  It may have an extra light detent feeling by generated a dimple on the plastic surface.

8-11 

The dimensions change within tolerance mentioned on product drawing dut to reflow soldering heat.
  Please consider dimensions change of encoder before and after soldering when you design and
  set up dimensions of parts, for example knod or slider which is engaged with this encoder. 

8-12 
  When excessive impact is applied to the encoder shaft, it may cause deformation of encoder or
  damage to encoder function.

8-13 

        Specification of packing is constant direction terminal direction of the product in the state in which the stacking tray.
        Therefore, the direction of insertion of the product to the tray will be two types as shown in the figure below.
        When it is set to mounter, etc. directly tray, please use after confirming the product direction of insertion of the tray.

<Fig.1> A <Fig.2> B
Insertion pattern ”A” Insertion pattern ”B”

C A,B A,B C
Terminal C side terminal A/B side Chamfer terminal A/B side Terminal C side Chamfer
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