Encoders
12 mm Insulated Shaft Rotary Encoder with LED EC7 Series
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Encoders

12 mm Insulated Shaft Rotary Encoder with LED EC7 Series
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Encoders
12 mm Insulated Shaft Rotary Encoder with LED EC7 Series

ROTARY ENCODER SPECIFICATION

—,—#& F3{ General
1~1 & A % & Application
BRADEFASOMDNERTEA Z12mmE & K 4 T E £ B
This specification applies to 12mm size rotary encoder for microscopic current circuit,
used electronic equipment.
1~2 42 # 4% %€ Standard atmospheric conditions
BN R, PR E EARBREHEAT, BT
Unless otherwise specified, the standard range of atmospheric conditions for making measurements
and tests is as follows.
78 & Ambient temperature: 15C to 35TC
48 ¥t 7& & Relative humidity : 25% to 85%
&, & Air pressure: 860mbar to 1060mbar
B # bR EREZ R R ERE A TR RAFHERAAEARREBERT, BT
If there is any doubt about the results, measurements shall be made within the following:

% & Ambient temperature: 20+2C

48 ¥t 7& & Relative humidity : 65+5%
&, & Air pressure: 860mbar to 1060mbar

1~3 {ERBEE
Operating temperature range : -40°C to +85C
=, #3, R~ Construction and dimensions 4% %1 3z [ Refer to attached drawing

=, X# &R Rated voltage: DC 5V 0.5mA
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Encoders
12 mm Insulated Shaft Rotary Encoder with LED EC7 Series

. EaMse Electrical Characteristics

| # B T o #
' item conditions specifications
A.B {3t eydm th B RIA A
£, Ftato<lE —>H~.
(BPEaikr~EFREIME)
2. Phase-different signals
(Signal A. &signal B)
Details shown in <fig.1 >
The detent position will always
be aligned with A-phase but
B-phase is no specification.
(The broken line shows detent
<BE-—> <fig.1> . .
ol R position of with detent type.)
output signal e &) £ % ik Output
41 format Shaft rotational direction Signal E kA constant speed : 360°
A (A-C 31H)
OFFR ' !
JE W54 &) A (Terminal A-C) o | i
C.w. B (B-C 3%-FF) ORR — — —
B (Terminal B-C) ol I
A (AC 3%FR) L I
R4 H & A (Terminal A-C) i T
OFR
C.CWw. B (B-C FH’)
ON l i
B (Terminal B-C)
o B RE e b — B P R R BRI BB . & 48240k 7% /360°
4-2
Resolution Number of pulses in 360° rotation . 24 pulses / 360° for each phase
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Encoders

12 mm Insulated Shaft Rotary Encoder with LED EC7 Series
A B % # e A -2
NO. ) . . .
item conditions specifications
PR 2 E o <B) 2D AR, Bl R W B3R E A B4 = $2360°.
Measurement shall be made under the condition as follows .
(1). Shaft rotational speed: 360° /s
(2). Test circuit : <fig.2 >
<B=—> <fig.2> < B=> <fig3>
D.C5V bl
5K ohm 5K ohm
Teminal A E————17 TerminalB 35V 7
AT B #TF |
4-3 15V
| |
LE___J i
- Encoder / I
A gL S —
Switching Terminal C
C T

fr LOFF 4R A : ik BE3S5V A L ek A=
RTONAKRAE @ #rt ER1SV U F ek B .

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.

)| EE#F
Chattering

4o <[E =>4 7t 1 ik A& OFF —ON 2, ON— OFF 418, &y
$EEATS5V~3.5V #y ik A2

Details shown in < fig.1 >Specified by the signals passag
time from 3.5Vto 1.5V or from 1.5V to 3.5V of each
switching position ( code OFF—ON or ON —OFF ) .
EEHHEEEATO > By FAMR
RER L Ao R R 0 SEATIBIE AR
IR A BIR B ho<Bw> AR

Note : To avoid chattering( t1: t3), please consider

masking time and adding C/R filters on your

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

<& wm>
<fig. 4>

t,t3 = 3ms
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Encoders

12 mm Insulated Shaft Rotary Encoder with LED

EC7 Series

NO.

A B

item

®  H

conditions

A

specifications

2)

BhIE Me #h 5k 5
Rotational
noise

(Bounce)

i AAEONGY IR RE B, BB AL, DV LAy Bf AR A
&AL TUONAR AE B, 91 B AR 2 5 (t1 R t3) B R Rl
T ImsER, QB 45 AR A RN T — 3 .

& Ae 3 FUON Ak AR B, vy 1 k9 £ 5 P o4 B R N T
TmsEy, AUAR 2 R — Bkl 3

Specified by the time of voltage change exceed

1.5V in code-ON area .

When the bounce has code-ON time less than

Tms between chatterings (tor 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

2 = 2ms

B % g5
Rotational noise|

fr LOFF iR By R4 H)
The voltage change in code-OFF area

35V kB
3.5V MIN.

4-4

A o4 E

Phase-differencd

A ST 3 A5 £0 48 e $5360° R 2

Measurement shall be made under the condition

which the shaft is rotated in 360°/S( constant speed)
<EZ> <fig.5> | 1

AMESR(A-CR])
Signal A

Biz#k(B-CHRi)
Signal B

—>-~|<AT

BRI —>
Rotational direction
EEFR FOHRMAEE, AR MRS
Rk G, BRI R AR
Note : Above specification (1-4) is changeable.
When operate by manual, please check performance

using actual circuit and knob.

B ZAc, AT = 3.5ms
in<fig.5>

B I
Insulation
resistance

b o E BE250V D.C TmA #BuAH AR 824 — 3% F B
Measurement shall be made under the condition

which a voltage of 250V D.C TmA is applied

between individual terminals and bracket

AT AR 3% F P TOOM Q 22 E.
Between individual
terminals and bushing
100M Q2 MIN .
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Encoders

12 mm Insulated Shaft Rotary Encoder with LED EC7 Series
NO. A B % v
item conditions specifications
A ERAT IR BL4E — 3% F 1] 4w R 300VACT 48 | &4815, BB R BEWEIE
KM AwAC 360V 2 FréE R . =S
P ﬁéﬁ‘géﬁiﬁf‘ A voltage of 300V A.C.shall be applied for Tmi §  Without arcing or breakdown.
strength Or a voltage of 360V A.C. shall be applied for 2 sec.
between individual terminals and breaket.
(Leak current:1mA)
A. #HPERE  Mechanical characteristics
w| % B * # "B
item conditions specifications
rEBAE 260°
5-1| Total rotational 360° (E{jﬁess)
angle
55 FERE S 5+£3mN.m
Detent torque (51£30.6gf.cm)
PIEmHRME 2428 3 24 detents
5-3 Number and HEAE: 15°+3°
position of detent Step angle: 15°+3°
I #E E3N(0.31kgf) 2 7 T3 F AT 242 & W RBERBEERE, =
5.4 w ¥ %K 7 & 1055, AT T HEd .
Terminal strength| A static load of 3N shall be applied to the Without excessive play in
tip of terminals for 10sec in any direction . terminals or poor contact.
L 3h2 6y ho B 5 3k S 258 & 5 50N(5.1Kgf) FTHERARMBLENEF
IR IR E | 108 (BRKE) . Without damage to. or excessive
5-5| Push - pull Push and pull static load of 50N shall be applied | play in shaft.No excessive
strength of shaft| to the shaft in the axial direction abnormality in rotational feeling.
for 10sec.( After soldering of the PC board) And electrical characteristies
AT 3% 5mmiE Ao £ 50mN.m(0.51Kgf.cm) & /7 4 . 1.0xL/30mm.p-p 24 Y
A momentary load of 50mN.m shall be applied 1.0xL/30mm.p-p MAX.
5-6 LT N ) at the point 5mm from the tip of the shaft (L 2 dhpy Beit K )
Shaft wobble | in a direction perpendicular to the axis of (L:Shaft Length)
shaft .
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ncoders

6-1

without electrical load, after which measurement

shall be made.

12 mm Insulated Shaft Rotary Encoder with LED EC7 Series
NO. A B % # %
item conditions specifications
shE HRIBRBAE | #HATHSMME, jv 1 20N(2.04Kgf) 449 # 5 10480, FTHERARMREGER
Side thrust A load of 20N shall be applied at the point 5mm Without excessive play or
> Strength of shaft | from the tip of the shaftin a direction perpendicularl bending in shaft.
to the axis of shaft.(After soldering of PC board) No mechanical abnormality.
B ) 95 B TR £ A EMRR 2 4 LN
5-8| Shaft play in Mesure with jig for rotational angle. 4° MAX.
rotational wobble
7. it AP AsE  Endurance characteristics
no| R B ol RoB
item conditions specifications
SAEATE R B AT, 3 28] 55600~ 10001 ## 84 BB LB 5mS
#3545 #4730,000 = #4. BRER Ve s ¥ H-3mS
(1 % %360° 4 8 &— R) Fafir#: AT = 2.5mS
B i = & The shaft of encoder shall be rotated to 30,000 | r# F2ZE#iE & 4 B F
Rotational life cycles at a speed of 600~1000 cycles per hour Loy R A

Chattering: t; t;=5mS
Bounce: T, =3mS
Phase-difference: 2.5msec MIN.

Detent feeling has to remains.

(Applied for detent type)
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Encoders
12 mm Insulated Shaft Rotary Encoder with LED EC7 Series

. R4 @t Soldering condition

xo| F B T B
item conditions specifications
AL F 1B M E350°C ST, BRI 3AbAE AN KT BEBY, 4R
7-1 Manual Bit temperature of soldering :350°C or less IV N
Soldering Application time of soldering : 3sec. Max. There shall be no
1R EAR 1.5 R msR AR AR deformation or cracks in
Printed wiring board : Single-sided copper clad molded part.No excessive
laminate board with thickness of 1.5mm. abnormality in rotational
A AR AR @B AZ100C T, B2 480N
Preheating :
+ Surface temperature of board:100C or less
_— 8 %1748 + Preheating time: within 1 min.

Dip soldering | 245 iE &4k : ;8 260+ 5C , B5RI 3+ 1 #0249 .
Soldering :

+ Solder temperature : 260 + 5C.

« Immersion time: 3£ 1 sec.
UETRU—RRPRET.

Apply the above soldering process for 1 or 2

times.
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Encoders
12 mm Insulated Shaft Rotary Encoder with LED EC7 Series

PUSH MOMENTARY SWITCH SPECIFICATION

1. R#FZE (BHLas) DCI16VIA
Switch rating (Resistor load) D.C. 16V3A

2. EAMAE (Electrical characteristics)

NO I H 7 S R -2
' item conditions specifications
i | AD.C5VIOMA TRME T ERIEZ.
2-1 Contact Measured by the 10mA 5V D.C. voltage dro 100mQ
y - voltage drop 100 MO MAX.

resistance method .

o — I #1$)17E (OFF-ON-OFF) %1048 . 10 S\
= PR X msec £
= ? Switch is operated at the rate of 1 cycle 1 sec.

Chattering Less than 10 msec.
The 1 cycle shall be OFF - ON - OFF .
9FAwD.C. 250V TmA T3 F S IR A AR [ . 3% F $LEAT AR M1 T00M Q 84 |
@ 4 5
€% FE_“ L Measurement shall be made under the condition | Between individual
2-3 Insulation ) ) ) )
resistance | Which a voltage of 250V D.C. TmA is terminals and bushing
applied between individual terminals and bushing]. 100M {2 MIN .
3% T BLERAT AR ] SR AwA.C. 300V 1 24 5%, s AwAC.
at E B | 360V 2 £hsEElE, (Leak T TmA) BHG, G RBGEIR
94 Dielectric A voltage of 300V A.C.shall be applied for Tmin | 3| % .

strength or a voltage of 360V A.C. shall be applied for 2 Without damage to parts
sec between individual terminals and bushing . arcing or breakdown.
(Leak current:1mA)
£ JpE 2 B BB B o T o] R 4%

Note Shaft is insulated from switch terminal.

3. #E ML (Mechanical characteristicals)

NO A B % R®
' item conditions specifications
B Bl =1 3%, 45 B 8

FE A% (PUSH ON)

3-1 Contact S.PST(PUSH ON)

arrangement
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Encoders

12 mm Insulated Shaft Rotary Encoder with LED EC7 Series
A B % # v A
NO.
item conditions specifications

HEMEEE +0

32 0593 mm

Switching stroke

RS 7

3-3 400 + 200gf

Switch strength

4. @t A PEgE (Endurance characteristics)

A B % # v A
NO.
item conditions specifications
FEAF MR PL: 200m Q L F
BT B TARE T $4F 20,000 & ,{2 % 4 5,000 = 3] | HEE B Y EK L
=R . HAGE .
" A E44 M | The shaft of switch shall be 20,000 times at a Switch contact resistance:

Operating life | speed of 500 times per hour without electronicall 200m () MAX .

load, after which measurements shall be made, | Except above items.
However, an interim measurement shall be made| specification in clause
immediately after 5,000 times. 2.1~4 and 3.1~3 shall be
satisfied .

TEYR
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Encoders
12 mm Insulated Shaft Rotary Encoder with LED EC7 Series

L. E. D. COMMON SPECIFICATIONS

—. ®#%-: Circuit:
(+7 [ (—J
(+) 4
—.LED %M
LED Characteristic
1. #ER: [IR]=10uA [VR]=5V
Reverse Current: [IR]=10uA [VR]=5V
2. R#& TR 5V

Reverse Voltage: 5V
3. TEmE:  -40 'C~85C
Operating Temperature:  -40°C ~85C

4
. R Vf(V) (@IF=20mA)
Bhe | EMe |
) E R Though-hole type | Surface-mount
Emitted Power DC Forwarg type
color dissipation Current Max. Typ. Max. Typ.
£ e
100mW 20mA 3.2 2.8 3.5 2.5
Blue color
)
63mW 25mA 2.6 1.7 2.5 2
Red color
4%
# 63mW 20mA 2.6 22 25 2
Green color
L 75mW 30mA _ _ 2.5 2.1
Orange color
=]
. & 100mW 25mA _ _ 4 3.3
White Color

BENR
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