RN EAE S BRED

ROTATIONAL ENCODER SPECIFICATION

1,- %% 3 General
L1 e * - AL I P F2 0 LinwR* 212mme @t~ 2 4 % -
Application : This specification applies to thel2mm size rotary encoder (incremental) for
microscopic current circuits used in electronic equipment.
1.2 %ﬁ?—z%;}sc ] Standard atmospheric conditions
pat A S U 3 T &
Unless otherwise specified the standard range of atmospheric conditions for
making measurements and tests is as follows :
# R Ambient temperature: 15C to 35C
ip ¥R & Relative humidity : 25% to 85%
% & Air pressure : 86kpa to 106kpa
e o g R PE o R AR R S
If there is any doubt the results. measurement shall be made within the follow limits :
2 & Ambient temperature:  20+1°C
ip %% & Relative humidity : 63% to 67%
% /& Air pressure: 86kpa to 106kpa
1~3 #* BERFR
Operating temperature range : -10 to +70C
1~4 3 8 R #
Storage temperature range : -40C to +85C
Z,ﬁ_i% » <} Construction and dimensions : iz % * g Refer to attached drawing.
3,3 _Rating : D.C5V
3~25 * Fp ARV (FE4f §*)Maximum operating current (resistive load)
% #p # 4 Each lead: 0.5mA(Max 5mA;Min 0.5mA)

2 £ 3 s Common lead:1mA(Max 10mA;Min 0.5mA)
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RN EAE S BRED

ROTATIONAL ENCODER SPECIFICATION

4,1 * } en¥ 75 Application Notes

A-1 R EFOTFEPIRE FAOET ASM ST 0B P PR Y 2 478 EE AR Y el i
SRR R A R,
Avoid storing the products in a place at high temperature,high humidity and in Corrosive gases.Please use this product
as soon as possible with 6 months limitation.If any remainder left after packing is opened,please store it with proper
moistureproofing , gasproofing etc.

-2, 5 B ELAE 5 3 2 ik (Tenig B, SRR E 3 v R ST R E S gied .
The encoder pulses count method should be designed with taking operating speed,sampling time and esign of the
microcomputer software into cosideration.

4-3, & & &ifif%hfﬁﬁ%] HAA SR (0-1), FI AR HEMEGT LR ERLE  REUAMP =L 2T A
"
With this products the detent position output consult fig.5-1. Therefore make the A phase the reference at the soft ware
design stage.Recommended that use A output signal for the reference.

44, kPR Y T, ki ¥ R/Cik T E, (F1)
At design of the pulse count process.Using the C/R filter circuit is Recommended.(fig .1)

L L » DC 5V
10KQ 10K Q

Terminal A Terminal B

A By T B &i T
Ao— —oB
0.01uF = = 0.01uF
Terminal C
C g T
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ROTATIONAL ENCODER SPECIFICATION

5. & # & Electrical Characteristics
NO # P o R
' item conditions specifications
A.B:Z fg%kuﬁvﬁg?]ﬂﬁfﬁﬁeﬁg i,
P hmdo<B2/3> 41T .
(B® mstr 8+ 8gi-8)
2. Phase-different signals ( Signal
A. & signal B') Details shown in
< fig.2/3 >
(The broken line shows detent pos-
ition of with detent type.)
IR
output signal fh S B ﬁi%l J1 4 A50utput
format Shaft rotational lgign:fb i g 360°
> direction <fig. 2 /3> constant speed :360°
AACHTT) L ip— I | .ﬂ==+‘ h
NP AL A (Terminal A-C)| :|—‘~ N ‘> ‘ “—
C. W. B ( B_C :%_”_)_ Fé& ) |:|-.: i I i I:-:: 1 1 1
B (Terminal B-C) | gy —4 | o J| u| —“
A (ACH=/) ':":'T ’— (FF H H—
25 . | A (Terminal AC)| N ———1 & o - . -
e T
R B (B-Cz3 /) '.':.'}_‘r LJ_‘ u ||_
B (Terminal B-C) o | U | |
[ 121 % fi=/360° (B®2)
55 A fE Ay |PRdE - BlYTA 2 RGP . 12pulses/360° (fig. 2)
Resolution [Number of pulses in 360° rotation . W24 #% #/360° (B13)
24pulses/360° (fig. 3)
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ROTATIONAL ENCODER SPECIFICATION

Nnol FOR i £ ®
' item conditions specifications
2R W B Ae<Blw >A7om 0 phit HiE R G F fdai #3607 R 2 -
Measurement shall be made under the condition as follows .
(1). Shaft rotational speed: 360°/S
(2). Test circuit : <fig. 4>.
<Ble > <fig.4>
DC 5V
A A 10K Q 10KQ
5-3 Switching Terminal Terminal B
characteristics A i T B %

_
Encoder

iy o 2%

——o Terminal C

Y C &y 1

() %FOFFdn 4 & ¢ 23,5V + sk & (fig. 5).

Code-OFF area :The area which the voltage is 3.5V or more(fig.b).
mF10N4p Ta?l dree 31,5V T ek 5 (fig. b).

Code-ON area : The area which the voltage is 1.5V or less(fig.b).

30 78 1€ OFF—ON 2% ON—OFF P, ﬁ%l 11, 5V~3. 5Verid i

4 iz /TR I & <
-3 Chattering |Specified by the signal’s passage time from 1.5V to 3.5V of thi3 =3mS
each switching position(code OFF~ON or ON~OFF)
FBONIR (7 ] BV b eng MEH PR Rk F t], t32
Fe A2 ImSret, 1.5V ™ h0NFRim, ¥ b 4ok 2 R gt
e sesn (& (LOVT PR B IS L B RIS 5 - R
) Specified by the time of voltage change exceed 1.5V in
H—3-] sliding noise code-ON area . When the bounce has code-ON time less t2<2mS
g than 1mS between chattering (tl or t3)the voltage change
(Bounce) shall be regarded as a part of chattering.When the code-
ONtime between 2 bounces is less than 1mS.they are
regarded as 1 linked bounce.
L 5 FEorkd | BBOFFn i ahT REH - 3.5VELE
Sliding noise |The voltage change in code-OFF area. 3.5Vmin
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ROTATIONAL ENCODER SPECIFICATION

¥ P % i ® $®
NO. ) . e L.
item conditions specifications
T (B6) 1o wE 0 13607 /Senk B H R 2
Measurement shall be made under the condition
which the shaft is rotated at 60r/min
<®l=> <fig.6>
5.4 i £ . ! T1-T2-~T3 - T4=0.08T
Phase-difference| Afe 5 (A~Cli)) . ‘ . | OFF LE6 (fig.6)
signal A C R,
| 1 I 1 | L
: | : ‘ r OFF
B 4 (B~CJi]) ! _: - -~ ON
signal B ! lT'lHTI

B

th4e 7 BR250VD.C T HrfFE - 3 .
Measurement shall be made under the condition

5-5 100MQ 12+,
Insulation which a voltage of 250vD.C is applied :100MQ MIN .
resistance between individual terminals and attaching plate.

T R [ ot EEF 4 ACI00VE B 1A 45 3 @4 B R

5-6 Dielectric  |A voltage of 300V AC shall be applied for 1 minute Without mr * breakd

strength between individual terminals and frame. 1thout arcing or breakcown.
=3
pe e F’;:fﬁ-ﬂ” dr 4 iz )u "'3 ONpFz S T R EI - IQLy\—F

5-7 "~ Measurement shall be stable condition which a output

Contact . . 1QMax

. signal is ON.

resistance
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ROTATIONAL ENCODER SPECIFICATION

6, #¥+4+st  Mechanical characteristics
P i = T 3
NO. - - - - - -
item conditions specifications
> v E LR
. : 360° [
6-1| Total rotational 360° ( Endless )
angle
6.2 ¥ i I 20~ 60gf.cm
Rotational torque [ 140~80gf.cm

6-3

B grgcp 2
bl
Number and
position of detents

S vt B R
Only suitable for C.C,equipment.

[ J128k = i~ 1§ & & 30°¢2°
12detents Step angle:30°+2°
W24 v = 1§ & B 15°+2°
24detents Step angle:15°+2°

PR 515k 5 R

By, b %54 DKg e 4 jafe £ 10
Fi4a( A 5% 48 F 2 APCBY ¢ )

PhE iy > wEE Y T F A
ERA -
Without damage or excessive play in

Terminal strength

terminals for 1 minute in any direction.

64 Push - pull Push and pull static load of 5Kg shall be applied to . .
. e shaft. No excessive abnormality in
strength of shaft |the shaft in the axial direction for 10s.(After - . i
soldering of the PC board) rotational feeling. And electrical
g characteristics shall be satisfied.
HF RFASMEF NS, L LHF
s o g | adN (300g) ol 1A g - Ry
65" A static load of 3N(300g)be applied to the tip of Without damage or excessive

looseness of terminals. Terminal
bend is permitted.

FhEIRRE Hw R

TOP-UP INDUSTRY CORP.

: 7.0kgf.cmp
66 Bushing Nut 7 Okgf f:rrrr:%/ljl;
Tighten Strength ' '
whe 74
O 0.4mm LA}
6-7 | Shaft play_ln axial 0.4mm Max
direction
A FEHE SR 3 MM Ay, U AT B B F 4o 1*¥L/30mm p-p ™ (L:4p
ok 50mN. m(500gf. cm) =34 B3 % FT G Pl Fhenim s iEg . )
6-8 Shaft Wot;ble A momentary load of 500gf.cm should be applied at |1*L/30mm p-p Max
the point 5mm from the tip of the shaft in a direction |L:Distance between mounting surface
perpendicular to the axis of shaft. and measuring point on the shaft
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ROTATIONAL ENCODER SPECIFICATION

¥ P [ 2O
NO. . . e ..
item conditions specifications
fhenw §# 2 B 3
6-9 i ®r kR AP T 4R 11T
Shaft play in Measurement with jig for rotational angle . 4° MAX.
rotational wobble
R i shomms o e b 2KgE of 1045 AT ARG AR NR W
6-101  Side thrust A Iogd of 2Kg shal_l be applle_d at the pomt 5mm from Wlthout damage or excessive play
the tip of the shaft in a direction perpendicular to the [in shaft.No excessive bnormality in
strength of shaft | . . .
axis of shaft. rotational feeling.
7. & A s Endurance characteristics
¥ P [ B4
NO . - e .
item conditions specifications
Chattiring t1,t3<5mS #& iF t1,t3<
The shaft of encoder shall be rotated to 30000 cycles |5mS
TS at a speed of 600~1000 cycles/H without electrical ~ |Bounce t2§3mS x B tzé_ 3mS
7-1 Ro%tior:al life load,after with measurements shall be made. Detent feeling has to remains
B f R T i 600~1000% /o) PR R W |F ARG MR
30000% - Contact resistance 200Q
Max =+ FF 3% e $200Q04
B RA40+2°C, B R 90~95%ena g a R, P 2k 9644
JPERS, R~ R RY R 15 PRISRIGE
— The encoder shall be stored at temperature 0f40 +2 °C
72 DamI[‘)“ h—(;at with relative humidity of 90% t095% for96+4 H in a
thermostatic chamber.And the encoder shall be
subjected to standard atmospheric conditions for
1.5H,After which measurements shall be made.
B R 80+3Cenaif 40 ¢ 2 ¥ 9644/ pF, ¥R ~ ¥ R
T 150 P RIEE.
— The encoder shall be stored at a temperature of 80£3°C |17 IE ft%,% FJ” B o _ _
7-3 Dr;} ’Hegt for 96+4H in a thermostatic chamber.And then the Specifications in clause all items is
encoder.shall be subjected to standard atmospheric shall be satisfied.
conditions for 1.5H,After which measurements shall
be made.
B R -25643° Cenfaif 40 ¢ B 9644/ PF, R ~ F R
¥ 1.5 B RS RIRE.
g The encoder shall be stored at a temperature of -25+
7-4 AC d - 3°Cfor 96+4H in a thermostatic chamber.And then the
© encoder.shall be subjected to standard atmospheric
conditions for 1.5H,After which measurements shall
be made.
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ROTATIONAL ENCODER SPECIFICATION

% P ' @ 2%
NO. . . e .
item conditions specifications
1, % Dip soldering.
i A t=1.6mmeE & Hérir.
Printed wiring board:single-sided copper clad laminate
board with thickness of 1.6mm.
A FEZ G ERIOOCH ™, 224N, 2 e w .
s 47wt 242 |Preheating:1.Surface temperature of board:100 °C.or less |~ 7 FA R~ R
_ e : EERY.
7 Resistance |2.Preheating time:within 2 minute. Electrical characteristics
to Soldering (%48 & 26045C s ™ pERELEIFj A . .
. . . shall be satisfied No
heat Soldering:Solder temperature:260+5°C or less Immersion . .
. e mechanical abnormality.
time:within 5£1S
4 % Manual soldering.
B R30C 1T, pERE 3 AL
Bit temperature of soldering iron:350 °C less than
Application time of soldering iron:within 3S
=0t B Oprd b IR 4R B =
43 5245 CH5°CE B s 44 N 245345505 AR TSN L R A
2B B . - : A new uniform coating of solder shall
7-6 Solderabilit The terminals shall be immersed into solder bath Cover75% minimum of the surface
OFACTABLIILY Nat 245°C for 35+0.58. VEreST0
being immersed.
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SWITCHES

SPECIFICATIONS

L=

TR ECI2%B RS EM 55
Note : The following specification is only suitable for the one type with switch construction of EC12 encoder series

1.3 =& Rating
I-L TR

Rated voltage:DC 5V
1-2. B~ AR
Maximum operating current (resistive load):10mA Max

ok
e

(FeFf %)

2. RMTF Ea

Switch Electrical characteristics

wol| P WO iE M 2O$
' Item Test conditions Specifications
> 2] J?:L;
21 *® ffm;& d *DC 5V 1mA = J&RiB| <. <100mQ
. Voltage test at DC 5V ImA. 100mQor less
resistance
% % o 4 i+ fox LR F s 4 TR 250V DC.
)5 Ins/ulaao: Measurement shall be made under the condition 100MQQ 2+
. which a voltage of 250V DC is applied between 100MQ Min
resistance o . .
individual terminals and bushing and plank.
23 iz r2 145481 143E (OFF-ON-OFF ) 4% /& # i%, <10mS
Bouncing Shaft shall be push at 1 cycles/s(OFF-ON-OFF) 10mS or less
TR fip S+ o 54 ACI00VE R 1A 48
54 DieI:ctric A voltage of 300V AC shall be applied for 1 718G %GR
strength minute between individual terminals and bushing Without arcing or breakdown.

and plank.

3. BRI Switch Mechanical characteristics
7P W% OE 8 ®O%
NO. - e
Item Test conditions Specifications
P R
. B B g«oﬁfgzﬂhﬁ: ¥ & ¥ # (PUSH ON)
S.P.S.T (PUSH ON)
arrangement
R iEd 4 bzl o UL dhe 2F e SRR 4
3-2 . i . A 1
Switch strength | Push static load to the shaft in the axial direction 450+200gf
y £, B
33| FHARL 0.5+0.3 mm
Switch stroke
4~ B i@t A ftic Switch Endurance characteristics
ol FOF P o 2%
' Item Test conditions Specifications
b fRE T N dhe 25 1 1Kgf T oen4 > v |20, 0004200=. (0.5 4%)
DYy 600=k /-] pFerig B3R o 20,000+200cycles. (0.5 Travel)
4-1 Pushﬁi;g Push 1Kgf to the shaft of encoder in the axial BT <200mQ. 2 v ik KA i,
direction under non-load conditions,and with a Contact resistance:200mQQ or less.
speed of 600 times/hour. Specification in clause shall be satisfied.
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SWITCHES

SPECIFICATIONS

1. LED.¥ * %3

COMMON SPCIFICATIONS

— ~ [EE
Circuit: (=) — K ﬂ
(= — | (+)
(—)—— <
= ~ L.E.D. # % Characteristic:
1 & » =% & Forward Voltage:5V
2 i * ;8 B Operating Temperature:-40°C ~+85C
ROHS COMPLIANCE
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