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1. General
1-1 Scope
This specification apples to 16mm size low-profile 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 is as

fallows;
Ambient temperature ; 15°C to 35°C
Relative humidity : 25% to 85%
Air pressure : 86kPa to 106kPa
If there is any doubt about the results. measurements shall be made within the following limits:
Ambient temperature : 20+ 1°C
Relative humidity : 63% to 67%
Air pressure : 86kPa to 106kPa
-3
Operating temperature range : -10°C to +70°C
1-4
Storage temperature range : -40°C to +80°C
2. Construction

2-1 Dimensions
Refer to attached drawing.
3. Rating
3-1 Rated voltage : D.C.5V
3-2  Maximum operating current  (resistive load)
Lach lead : 0.5mA

Common lead : ImA
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4. Electrical characteristics

Item Conditions Specifications
4-1 |Output signal 2 Phase-different signals (Signal
format A signal B)
Details shown in <fig 1>.(The
broken line shows detent
position)
<Fie 1>
Shaft rotational direction Signal Output
OFF
. A(Terminal A-C) g?rl L L
B(Terminal B-C) on--- | U _r
A(Terminal A-C) OFF _r
C.C.WwW SO
B(Terminal B-C) OF[E—U !_J U’.
ON-"-
4-2 |Resolution |Number of pulses in 360" rotation 24 pulses/360 for each phase

4-3 |Switching  [Measurement shall be made under the condition as follows.

Characteristi | 1)Shaft rotational speed  : 360 S

cs 2)Test circuit s <fig.2>
<fig .2> <fhig.3>
k.,, o OFFF —
oK = < 35V - f—/t— — -
[ lumm l] h - lTerminal B BRI

‘ l AT T l] L3V

‘ T T/; Encader ON -

\ L

& Terminal O

(note)Code-ON arca @ The arca which the voltage is 1.5V or less-

code-OIF area The arca which the voltage is 3.5V or more-

1) |Chattering |Specified by the signal’s passage time from 3.5V to 1.5V or from | tl,13 = 3ms
.5V to 3.5V of each switching position (code OFF+ON or ON+OFF)
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Item Conditions Specifications
2) |Sliding noise Specified by the time of voltage chance exceed 1.5V in code-ON  |t2=2ms
(Bounce) area.
When the bounce has code-ON time less than Ims between
chatterings (t, or t3). The voltage chance shall be regarded. as a part
of chattering.
When the code-ON time between 2 bounces is less than Ims.
They are regarded as linked bounce.
) T e
Sliding noise The voltage chance in code-OFF area 3.5V MIN
4-4 |Phase-difference |Measurement shall be made under the condition which the shaftis |AT=0.15£0.1T
rotated in constant speed. In<fia.4>
<{1p- 4> T
& P
OFF
SignalA — e ON
OFF
Signal B ON
AT
,4,,,,%4_ ________
4-5 |Dielectric A voltage of 50V A.C. shall be applied for Imin between ndividual |Without arcing or
strength terminals and bushing breakdown
4-6 |Insulation Measurement shall be made under the condition which a voltage of |Between individual
Resistance 50V D.C is applied between individual terminals and bushing terminals and bushing,
10M Q) MIN.
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5. Mechanical characteristics
Item Conditions Specifications
5-1 {Total rotational 360" (Endless)
angle
5-2 |Rotation torque 50~200gf-cm( Applied for
with detent type )
5-3 |Number and 24 detents ( Step angle]5°t
position of deten 3", Applied for with detent
type )
5-4  {Push-pull Push and pull static load of 80N shall be applied to the shaft |Without damage to. Or
Strength of shaft In the axial direction for 10S. (After installing) Excessive play in shaft
No excessive.abnormality
[n rotational feline.And
electrical Characteristics
Shall be satisfied
5-5 |Terminal strength  |A static load of 3N shall be applied to the tip of terminals for |Without excessive play
105 in any direction Play in terminals or poor
contact.
5-6 |Shaft wobble A momentary load of 50mN-m shall be applied at the point 0.7xL/30mmp-p MAX
S5mm from the tip of the shaft in a direction perpendicular to  |(1:shaft length)
the axis of shaft.
5-7 |Shaft play in axial |Push and pull static load of 5N shall be applied to the shaft in [0.4mmp-p MAX
Direction the axial directions
5-8 |Side thrust strength A load of 30N shall be applied at the point Smm from the tip  |Without excessive’ play or
of shaft Of the shalt in a direction perpendicular to the axis of shaft ~ |bending in shaft. No
mechanical abnormality.
5-9 |Bushing nut Tighten the nut according to <fig.5> Tightening torque to be no
tightening strength greater than IN.m.
Chassis
| Nt
| |
l I
BEERURE
<fig:5>
5-10 |Resistance to Specified by the clause 7 Soldering conditions Electrical Characteristics
soldering heat shall Be satisfied . No
mechanical Abnormality
such as a excessive play.
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6. Endurance characteristics
[tem Conditions Specifications
6-1 |Rotational life The shaft of encoder shall be rotated to 50,000 cycles at a Chattering t, t; =5mS
speed of 500 cycles per hour without electrical load. After Bounce t; £3mS
which measurements shall be made. Except above items.
However an interim measurement shall be made immediately [Specifications in clause
after 5,000 cycles .(1 cycle : rotate 360° c.c.w and rotate360°  |4.1~4.6 and 5.1~5.3 shall be
CW). satisfied.
6-2 |Damp heat The encoder shall be stored at a temperature of 40£2°C with  |Specifications in clause
relative humidity of 90% to 95% for 240£10H in a 4,1~4.6 and 5.1~5.3 shall
thermostatic chamber. And then the encoder shall be subjected jbe satisfied.
to standard atmospheric conditions for 1.5H. after which
measurements shall be made.
6-3 |Dry heat The encoder shall be stored at a temperature of 80+3°C for 240|Specifications in clause
+10H in a thermostatic chamber. And then the encoder shall  |4.1~4.6 and 5.1~5.3 shall
be subjected to standard atmospheric conditions for 1.5H. be satisfied.
after which measurements shall be made.
6-4|Cold The encoder shall be stored at a temperature of -40£3°C for  |Specifications in clause
240+ 10H in a thermostatic chamber. And then the encoder 4.1~4.6 and 5.1~5.3 shall
shall be subjected to standard atmospheric conditions for be satistied.
1.5H. after which measurements shall be made.
6-5 |Free falling The encoder shall be fallen freely at any posture from 60cm  |No -excessive Deformation
height to the conerete {loor covered with vinyl-tile. Alter or damage.(Except the
which measurement shall be made. deformation of terminals .)
And specifications in
clause 4.1~4.6 and 5.1~5.3
shall be satisfied.
6-6|Vibration The following vibration shall be applied to the encoder. After |Specifications in clause

which measurement shall be made ; 4.1~4.6 and 5.1~5.3 shall

The entire frequency range, from T0Hz to 55Hz and return to  |be satisfied.

[0Hz.shall be transversed in 1 min.

Amplitude(total excursion):1.5mm

This motion shall be applied for a period of 2H in each of 3

mutually perpendicular axes (A total of 61 ).
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" (RE160F)
. 7. Soldering conditions

7-1 Manual soldering

Bit temperature of soldering iron :350°C or less.

! Application time of soldering iron : within 3s.

Dip soldering
Printed wiring board: Single-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 middle of its thickness.

‘Flux shall not come 1nto contact with the component side surface.

Preheating:
‘Surface temperature of board : 100°C or less.
‘Preheating time : within 2 min.

Soldering:
-Soldering: To be performed in 10 seconds within 260°C£57C .

Manual soldering condition: to be performed in 3 seconds within350+5°C

Apply the above soldering process lor 1 or 2 times.

8. Note for soldering method.
Please avoid soldering on upper surface (the component side surface) of the PC board as shown below.

_—Terminal
/

P.C.B.




Common Specification of Variable Resistor (Ro}S)
VR LFHRERHS compliant version)

1 Soldering conditions
JRENSFEB IR
Soldering shall be certified with following condition.

VESPSRIRTERS » FTELRAE THIT/FIRLE -

1-1 Substrate to be soldered: Copper clad laminated phenol board of 1.6mm thickness.

o FEAR ¢ t 1.6 mm SASETRUBR -

1-2 Solder Flux: Flux of 0.82 specific weight in bubbling type solder flux coating apparatus shall be used and
bubbling surface height shall be defined substantially as half thickness of substrate. Flux shall not flow

up on the substrate surface.

hgEel : i PR BRMSLL R 0.82 BALigRm » SRR ABERAUR B —PRONLIE TS I A SRR AL -

1-3 Preheating: Surface temperature of the substrate shall be settled within 100°C in two minutes.

THBL ¢ BARRTEIREE 100°C AT » 2 28BLA -

1-4 Soldering: To be performed in 10 seconds within 260°C. (Belongs to terminal the surface)
$565 : 260°CEAT » 10 FOLAPY  (RI VT8
(This item of soldering tin temperature condition ill uses in wave ridge soldering tin work equipment or

reflow soldering tin work equipment)

(TR KR 53 LIBT3 S B A 5 SR 1)

1-5 Manual soldering condition : to be performed in 3 seconds within 350+5°C

FER 1 35015°C » 3 FPLIAN -

Please process the above procedure no more than 2 times.

DA LT 1 [EIER 2 [E5HERRe -

Above for the common soldering tin work condition, the use high temperature soldering tin work equipment

invites other to propose the demand.

DA — A5 5 /S (ol Bt R R G e AR SO MR SR,




