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ROTATIONAL ENCODER SPECIFICATION

- ,— 4L F 3% General
LIFR g - ST 3 B2 ] Timw i 2 Dmma g =232 8o
Application : This specification applies to thel2mm size rotary encoder (incremental) for
microscopic current circuits used in electronic equipment.
1.2 & & q:v %] Standard atmospheric conditions
R LA I SR L U Y
Unless otherwise specified the standard range of atmospheric conditions for
making measurements and tests is as follows :
;8§ B Ambient temperature: 15°C to 35C
1 ¥+ B Relative humidity : 25% to 85%
# /& Air pressure : 86kpa to 106kpa
g PR TR
If there is any doubt the results. measurement shall be made within the follow limits :
% B Ambient temperature :  20+2°C
40 %% & Relative humidity : 60% to 70%
% /& Air pressure : 86kpa to 106kpa
1~3 @ % B R F
Operating temperature range : -10 to +70 C
1~4 3 8 R #
Storage temperature range : -40°C to +85°C
1~5 #3¢ ~ = < Construction and dimensions : i ' [§] Refer to attached drawing.

1~6 g T_Rating : D.C 5V 0.5mA
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ROTATIONAL ENCODER SPECIFICATION

L RFBA

Electrical Characteristics

TOP-UP INDUSTRY CORP.

g f PERT 2
NO. . ors . .
item conditions specifications
A.B:- i %,{év’ﬂﬁ%l DpEE R AR A
T im o Bl - >9R
(B BT 2eg)
2. Phase-different signals ( Signal
A. & signal B ) Details shown in
<fig.1 >
(The broken line shows detent pos-
ition of with detent type.)
<Bl- > <fig.1>
R s
output signal fhw > [E xﬁ%l 417 A5 output
71 format Shaft rotational Signal F_3F i 360°
direction constant speed :360°
A (A-Cz3+/) OFF
o L
g P gD A (Terminal A-C)
C.W. B (B-Cx+ /) OFF
o L LEL
B (Terminal B-C)
A (A-CH3 1) T
ON S I S
R4 & A (Terminal A-C)
OFF
C.C.W. B (B-Cz+ /&
(BC+ W) o LT
B (Terminal B-C)
P , N ‘ & AP247% 4. /360°
o Rk - BlTA A R . 24 pulses / 360° for
Resolution Number of pulses in 360° each phase
-2 rotation .
(1% =+ - 1 pulse)
(1 click 1 pulse)
APPD. | CHKD. | DSGD. | DOCUMENT NO.:
EC12PLRGBSDHF-B-25K-24-24C-31/08-6H
£% |4&45% | &% | VERSION: A
PAGE : 2 OF 10
SYMB| DATE | APPD | CHKD [ DSGD | 2011.6.14 | 2011.6.14 | 2011.6.14 DRAWING NO.: EC12PSD-020
LI Sy B S &



A BRRD

ROTATIONAL ENCODER SPECIFICATION

NO.

¥ p
item

% i+
conditions

OB
specifications

2-3

R K X
Switching

characteristics

27 R LW B AC<R] = >U1m 0 M E
Measurement shall be made under the condition as follows .
(1). Shaft rotational speed: 360°/S
(2). Test circuit : <fig.2>.
<Rz > <fig.2>

DCHY

10KQ 10KQ
ANEFe—>~___ _ __ _ - By

Terminal Air | Terminal B
[ |
1 it

o o G2 7
ENCODER Terminal C

RSV s i ik R S 5 fdair #3607 R T e

2-4

i e g
Sliding noise

(1) g2+ Chattering

4o (Bl= ) #r7 0 =d ki OFF>0ONz ON—
OFF % i+ E%,ﬁ%l IR R B 1.5V~3.5V ey i pE L2
Details shown in <fig.3> Specified by the

signal's passage time from 3.5V to 1.5V

or from 1.5V to 3.5V of each switching

position ( code OFF—~ON or ON—OFF )

AR EHARGRS (L B3)INA > ForEL

FRE~ e VLR 0 R TR AR e

ZRRIE Ao B 0 oKl >HTT e

Note : To avoid chattering( tl > t3), please consider

masking time and adding C/R filters on your

circuit for pulse count design, as show in <fig. 4>.

tl , t3 =3ms
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(2) BB 32+ Bounce

Yo<B] = >#751, 7 R ONeayk 35 pF 7
PERFARL 5% A A ONGK s PFL 27 2 Bo s
-l 7 Imsp, pl3% Rt

B i A ONG £ P,
Imsp, RIAR & b — BYE 25

Details shown in <fig.3> .Specified by the time of
voltage change exceed 1.5V in code - ON area.
When the bounce has code - ON time less than
Ims between chatterings (t; or t;), the voltage
change shall be regarded as a part of chattering .
When the code - ON time between 2 bounces is

less than 1ms, they are regarded as 1 linked bounce .

‘\%Hé@
Fr
&
W
§
3

2 =2ms

(3) F ¥ 25 Sliding noise
7 L OFF} f pFreng R g6 .

The voltage change in code-OFF area

3.5V ik
3.5V MIN.

ar
OFF

3.5 — —¥

LaW——

L —

(tl, t3) : Masking time to avoid chattering.

e AOFF b @ 6 & LR3.SVILE e i ffz
EAON g - T RLSVILT e i flz

RS <fig 3> CHm> <tig 4>

Code - OFF area: The area which the voltage is 3.5V or more .
Code - ON area: The area which the voltage is 1.5V or less.

Terminal 4 Terminal B
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ROTATIONAL ENCODER SPECIFICATION
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No| * F #oE o
item conditions specifications
PEEEFY L3 £ IEE
Measurement shall be made under the condition
which the shaft is rotated in 360° /S(constant speed).
<BlZ> <fig.5>
NT .
G i j u "
o A ISEGON R S — o Yol T 577, in<fig. 5>
Phase-difference Signal B ] u _____ o AT = 3.5 msec
2-5 AT
3 Rl
Rotational direction
5
M 2-4~2-52 A R360° /fEd T ERKRRIL o BIERHETF TR o
KB RUATSS 2 et R R R Y ORIRARL o
Note : % The test is conducted with equipment at constant speed: 360°/S according to Spec.
Item 2-4 & 2-5, and the test result could be different from the result by manual test.
% In order to prove the interoperability between the firmware and the encoder,
please test the part in real condition
4o FR2S0VD.C = X & ix - 245+ . T T E S F100MQ 1 ¢
I LR Measurement shall be made under the condition Between individual
2-6 Insulation which a voltage of 250VD.C is applied terminals and bushing .
resistance between individual terminals and bushing . 100M Q MIN .
PR AL E - s B4 R300VALC.
14 485 360VA.C.2 )48 HIP G, TR G S
57 at e R R A voltage of 300V A.C. shall be applied for 1 min or | 3 % .
Dielectric a voltage of 360V A.C. shall be applied for 2 sec Without damage to parts
strength between individual terminals and attaching arcing or breakdown .
(Leak current: ImA)
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ROTATIONAL ENCODER SPECIFICATION
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Z. ¥ Mechanical characteristics
L - FE o S
NO.
item conditions specifications
> v i iR
- 360° w i#
3-1| Total rotational 360° ( Endless )
angle
32 |3 = E
W= Bae 30~200gf.cm
Detent torque
B gL R =% 248L%| + 8 24 detents
3-3 Number and Fghd B 15°+3°
position of detents Step angle : 15°+3°
W R F R, L
¢4 £ 300gf2. 4 T HF A 2 =3 W3 fu;:F%’é@'
W3 % R S A4 Without damage or excessive
34 : :
Terminal strength | A static load of 300gf shall be applied to the loosen.ess of ‘Fermmals. Terminal
) . ) . o bend is permitted.
tip of terminals for 1 minute in any direction .
BhIRR 51 56 55 fghz o s BR4 NGk 4 2 ) 7 5Kef. AT G RF AR B
)i 104 (7 &4 ). Without damage or excessive play
3-5 | Push - pull Push and pull static load of 5Kgf in shaft .No excessive bnormality
strength of . . . . . .
shaft shall be applied to the shaft in the axial in rotational feeling.
direction for 10sec .( After installing )
$hid SmmJiy be + 500gf-cmz2. # 4B .
A momentary load of 500gf-cm shall 1.0XL/30mmp-p4 * (MAX)
3-6 o B be applied at the point Smm from the tip of the |L : $henE T & &
Shaft wobble shaft in a direction perpendicular to the axis L : Shaft length
of shaft .
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ROTATIONAL ENCODER SPECIFICATION

the click position

¥ P i RO#

NO. . .. . .
item conditions specifications

P e B # % &R R R 47 1P

3-7 | Rotation play at | Measurement with jig for rotational angle . 4° MAX.

fhi-® RUR %R

fha = Smmie 0 4e b 2Kgfed# 7 £ 104

Side thrust A load of 2Kf shall be applied at the point Smm PFGF R AR R
1.8 strength of from the tip of the shaft in a direction perpendicular Without damage or excessive pla
shaft to the axis of shatf. in shaft .No excessive bnormality]

(After soldeting of the PC board) in rotational feeling.

w. @f X ¢35t  Endurance characteristics
NO. ¥ B iE 5o
item conditions specifications
BREME t,=5ms
BB § 32 0 2=3mS
= £ AT =2.5msec
CEESSCE R

AEPTF AT BLE ] PFE600~1000% g |fF o

BTN 2 730,000 i Ho 4B E™F kL

(1w 8 5 360° /LK & - =x) Chattering: t;,t;=5ms

4-1| w & & & |The shaft of encoder shall be rotated to 30,000 [ Bounce: t2=3ms
cycles at a speed of 600~1000 cycles per hour Phase-difference : AT =2.5 msec
Rotational life | without electrical load , after which measurement |Detent feeling has to remains.
shall be made (Applied for detent type )

(1 cycle - rotate 360°C.C.W. rotate 360° C.W.) Except above items,
specicfications in clause 2.1~7
and 3.1~8 shall be satisfied.
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ROTATIONAL ENCODER SPECIFICATION

I. % at# 1 Soldering condition
no| F P wooE ® R
item conditions specifications
PO ) B R350C T, R3NP PVBEA G GME, B
5-1 Manual Bit temperature of soldering iron : 350°C or less MERPREY .
Soldering
Application time of soldering iron : within 3s. There shall be no
FEEGEE R A ERI00C 2™, 24 482 p | deformation or cracks in
Preheating : molded part. No excessive
« Surface temperature of board : 100°C or less abnormality in rotational
* Preheating time : within 2 min . feeling .
AT IR R 260 5C , BERF SE 1 YL
Soldering :
« Solder temperature : 260+ 57C.
+ Immersion time: 5+ 1 sec.
[ N BV N T A
Ao R 4 Apply the above soldering process for 1 or 2
i Dip soldering | times .
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SWITCHES

SPECIFICATIONS

6. B M T F 1M

Switch Electrical characteristics

NO. % B ok F B ST 1
Item Test conditions Specifications
B mD.CoZ T %‘:.fﬁ i LN ’iL o
6.1 |contact Measured by decides the electric current D.C. 100 mQ1 T (MAX)
resistance voltage drop method.
REES - ¥ #p # (¥ (OFF-ON-OFF) 5 1§48 -
62 Chattering Switch is operated at the rate of 1 cycle 1 sec. 10 msec!4 * (MAX)
The 1 cycle shall be OFF-ON-OFF.
W EFH A F A AC 300V 14 488 7 4
mm B |A.C360V 24548 T o (Leak® it : 1mA)
6.3 Dielectric shrength| A voltage of 300V A.C. shall be applied for 1 B2FE RNGHAEIR Y o
min or a voltage of 360V A.C. shall be applied |Without damage to parts arcing or breakdown.
for 2 sec between individual terminals and
attaching plate.(Leak current : 1mA)
h4eD.C. 250Vl 3 B [ o S E R F100MQ F oo
6.4 & % re Fu  |Measurement shall be made under the condition Between individual
insulation which a voltage of 250V D.C. is applied terminals and attaching plate : 100MQ MIN.
resistance between individual terminals and attaching plate
TRFE
6-5 (ﬁ*ﬁd ’ F) D.C.5V 10mA
Switch rating
(Resistor load)
HIL BRI RS -
Note : Shaft is insulated from switch terminal.
7. B M Switch Mechanical characteristics
wl * °F B e FI
Item Test conditions Specifications
R w B
71 B ¥ &= ¥ # (PUSH ON)
Contact S.P.S. T (PUSH ON)
arrangement
R A6
7-2 Switch stroke 0.5 (+0.4/-0.3) mm
R e 4
7-3| Switch strength 4501£200gf
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SWITCHES SPECIFICATIONS

8~ M & A st Switch Endurance characteristics

ol FOF R ®O%
Item Test conditions Specifications
& fJF R T #0¥20,000% o B s 200mQr4
[he shaft of switch shall be 20,000 times withou| B R T8 4 :© & K 4= #p 42 8
electronically load, after which measurements |2_+10%/-30% -
shall be made. AT B PBETHRIADRARE
¥iTE & Switch contact
g_1| Operating life resistance : 200mQ MAX.

Switch strength :

Relative to the previously
specified value +10%/-30%.
Except above items

Specification in clause

6.1~4 and 7.1~3 shall be satisfied.

9. LED.:x * 43 COMMON SPCIFICATIONS

Circuit: D) K]
(=) K] (+
(= <
~ ~ L.E.D. # % Characteristic:
1 * # T /& Reverse Voltage:5V
2
ok d AR I = BT e R m R Bk % £ Test conditions
Emitted color Power dissipation DC Forward Current IF=20mA
(mW) (mA) E ;w8 7 B Forward voltage(V)
%8 ETyp B~ EMAX
4§
- 60 25 2.0 2.4
Red
wd g | %4
110 25 . .
Red/Green/Blue | Green 3.3 3.7
Ed 110 25 3.3 3.7
Blue : :

ROHS COMPLIANCE
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