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Kinghelm®
EC12 SERIES SPECIFICATION 1/5P
EC12RFIMP

1. General —f=HI0
1- 1+ Scope i& FHFI
This specification applies to 12mm size low-profile thin rotary encoder (incremental type) for microscopic
current circuits used in electronic equipment.
ARG 53 T H 7 e AR LR I 1 228 [ A 3 ) 2
1-2 . Standard atmospheric conditionsFr{HEIR A
Unless otherwise specified ,the standard range of atmospheric conditions for making measurements and
test is as following limits:
BrRIIARE SN, DN LIRS T EEAT
Ambient temperatureiftt£: 15°C to 35°C
Relative humidity FHXVE A : 25% to 85%
Air pressure’ <& : 86kPa to 106kPa

1-3 . Operating temperature range

58 FH L R Y : —10°C to 70°C
14 . Storage temperature range

DRAF I B2 VG : —40°C to 85°C
2 . Construction 14i&
2- 1 Dimensions JX~}

Refer to attached drawing W FT Fft i i

3. Rating #i¢ 8
3-1. Rated voltage #il5E H J%: DC 5V
3-2 . Maximum operating current (resistive load)# K& 7€ FE i (FEHT 712%)

Eachlead %S4  : 0.5mAMAX 5mA; MIN 0. 5mA)
Common lead A3 F4E: 1mA (MAX 10mA; MIN 0. 5mA)
4 . Application Notes 1 FH I 515
4- 1 . 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.
Tt G Ak T L, R AR I . P AN SR AT BEFE6 H AT 8. IR e AR T IR
7 it e T T T R PR
4-2 . The encoder pulses count method should be designed with taking operating speed ,sampling time and design
of the microcomputer software into cosideration.
Gt 15 T B TSR T V2 SR R AR AR E, {5 5 A EBURE IR 7] K Fi 7 [ 5 v ) ol b o 2 R 552 Rt 25
4-3 . With this products ,detent positon will always be aligned with A-OFF phase. Therefore make the A phase
the reference at the soft ware design stage.

WGP il A T8 AL RUIRAS IS AR TE R AL T-OFPIRAS, DRI AE B B I ¥ B i LI AR
4-4 . At design of the pulse count process. Using the C/R filter circuit is Recommended.

FEV T IR 255 R 2 1, S U C/ RIS I HL .
4-5 . Care must be taken not to expose this product to water or dew to prevent possible problem in pluses output

waveform.

AT b VS 20 Rl K, AT RE 2 T U B
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2/5P

5.

ELECTRICAL CHARACTERISTICSH S #:88

ITEM
% H

CONDITIONS

SPECIFICATIONS

Note: Output signal is 1 pulse per 1 detent. And terminal A-C is
pulse OFF at detent position. No specified output of termial B-C

at detent position.

HERFEN: 4SS0 R I E AL Ik 7858 7 s A BN
A-Cifi 74b T-OFFIRZs,  TIB-Cliy 5 [A] AMERS E 23K o

2 Phase-different signals

(signal A, signal B)

Details shown in (fig. 1) (The broken
line shows detent position .)

A« BPIE S AL 2 i RO 1
A (B o L FRRT R RARER L
£ AR

(Note) 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.
(V) 4 15 25 OFF 45 i ! A1 3.5 VL ERPIR A
i AsONFR i th H e 1.5VEL R HPIRES .

Shaft rotational direction Signal Output
il [l %% 77 17) 5% , fay 1B
5-1 . Output signal A(Terminal A-C) OFF —i—l | i | | ; I_
format % tH 55 C.W. A( A-CHi 11l N T i !
W £ 7 1 B(Terminal B-C) o] ]|
B( B-C3fi 1-/a]) 0N —+-- ! :
A(Terminal A-C) OFF —| | ; | | E I_
C.C.W. A( A-Cify1-[1]) ON -- : i
W4T R B(Terminal B-C) OFF ~~~ -| ; | | E |
B( B-C37-1f)) ON : i
5-2 . Resolution Number of pulses in 360° rotation. 120 1801 24. pulses/360° for
Y I3 60° K4 L Bk A each phase
120 180 24f Bkt /360°
Measurement shall be made under the condition as follows.
1)Shaft rotational speed : 360°/S
2)Test circuit (fig.2)
T (2) Frosalig, il bA360°/F0 1) B 5] 4 0 € . (fig.3) K3
DCHV OFF___
10K©Q 10K© [
53 Switching el A S
characteristics | L ____ ____ 1.5v— H{ ——H- -4 -
FF et Ir Encoder I_
|9 f | gt o ON— —
L_____ 1 t3
g Terminal C 12
T e

5-3-1. Chattering
IR

Specified by the signal’s passage time from 1.5V to 3.5V of each
switching position (code OFF~ON or ON~OFF)

%% MOFF— ON B{ ON—= OFFH, #jtti1.5V~3.5Viliil [
I 8] A R o

On the case within detent, B signal will
be irregular oscillation. < f I, 7
AL E EIBE SIRG T E -
tLt3 < 3mS

5-3-2 . Sliding noise
(Bounce)
Bl 2 & ()

Specified by the time of voltage change exceed 1.5V in code-ON area.
When the bounce has code-ON time less than 1mS between chattering

(t1 or t3).the voltage change shall be regarded as a part of chatteri-
ng.When the code-ON time between 2 bounces is less than 1mS.they
are regarded as 1 linked bounce.

ZmAGONFR 7 (¥11.5V LA _E (1 i S AR Bl (] AE 9351163 2 [A) 37 A2
1=ZAP LA E1. 5VELF RONHS 43, 5 4b, dn % Rigkia] 1. 5VEL R 178
AR 122 A0 LI A E D 55— ARk,

t2<<2mS
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5. ELECTRICAL CHARACTERISTICSHS#:8
ITEM CONDITIONS SPECIFICATIONS
m B * # A %
5-3-3 . Sliding noise |The voltage change in code - OFF area. 3.5V MIN
T8 Bl M % T OFF 1 73 (4 L 22 30 3.5V Bk

Measurement shall be made under the condition which the shaft is

rotated in contant speed. LA [ 5 (17 3 & # 1 % i 47 [ml #%

(Fig.4)El4 T
CWwW
NI wanE OFF
AfE 5 (A~CIH])
Signal A ---- ON
OFF
Bf= 5 (B~CIA])
Signal B ON AT=0.25£0. 17T
5-4 . Phase difference AT
AL 7 !
CCW ’ T In(fig.4) WL.1¥4
SN K WG|
AfEZ(A~CI) OFF
Signal A ON
B/ 5 (B~Ci)) OFF
Signal B
ON
N I PN
5-5 . Insulation Measurement shall be made under the condition which a voltage of |Between individual terminals and bushing
resistance 50V DC 1min is applied between individual terminals and bushing. 10M£L} MIN.
Y 25 v TE Uit ¥ A1 22 B AR A] B I0 B8 B 50V DC 1438 Uit 1 22 R BB 1OML2 L b
5-6 . Dielectric A voltage of 50V AC shall be applied for 1 minute between individualf Without arcing or breakdown.
strength terminals and bushing. R YT
[(GENES A 3y 522 RN AC 50VHL 15744
6 Mechanical characteristics Hl B # 68
6-1 . Total ratational 360°(Endless)
angle 2= [RI%% M1 360°(JC 144 55)
6-2 . Detent Torque |Only suitable for C.C, equipment.
SERLIE I HEH TR 3R 30~200gf.cm

6-3 . Number and
position of detent

SE LB AT B

Only suitable for C.C, equipment.
HER TR s

[J 12 detents(Step angle:30°+3°)
1252 r (] B A B2 30°+3°)

(] 18 detents(Step angle:20°+3°)
18 5 5E AL (5] B A1 £ 20°4:3°)

B 24 detents(Step angle: 15°+3°)
24 miE AL (AVFE Ff B 15°+3°)

6-4 . Push-pull stren-

Push and pull static load of 10kgf.cm shall be applied to the shaft in
the axial direction for 10S.(After soldering of the PC board)

Without damage or excessive play in shaft

No excessive abnormality in rotational

gth of shaft A Sy, I Ak 17 0 1Ok £, em i S7U0RT 0 HE AN i 2% 10FD 4 feeling. And electrical characteristics shall
AL 5 (JR45 18 € EPCB L) . be satisfied.
L € AR o2 o R SR W o we 2
6-5 . Terminal A static load of 3N(0.31kgf) shall be applied to the tip of terminals for] Without excessive play in terminal or poor
strength 10S in any direction. contact.
TR iy - T St B4 AT R 7 10t I 3N(0.3 1 k) F) 67 A 3 10D el Ui AN P RAR B S A A R
6-6 - Shaft wobble |A momentary load of 0.51Kgf.cm shall be applied at the point 1.0x L / 30mm p-p MAX(L:shaft length)
TR 5mm from the tip of the shaft in a direction perpendicular to the axis of shaft. [ 1.0 x L / 30mm p-p LA (L: 35K )

T3 A vty Sm &b, 7542 R B3 ()8 0.5 1K gf.em 11 77.

6-7 « Nut tightening
strength

I BF B[] R

=8.0kgf.cm
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6 Mechanical characteristics HL38E B

ITEM
m H

CONDITIONS
%

SPECIFICATIONS
B

6-8 + Side thrust stre-
ngth of shaft

it 0 3 LA 5] 9 5

A load of 20N(2.04Kgf) shall be applied at the point Smm from the tip|
of the shaft in a direction perpendicular to the axis of shaft for 10S.
7E Bl 57 3 SmmAd JN20N(2.04K gf) (9 i 41 1 /1 1070 %

Without excessive play of bending in
shaft. No mechanical abnormally.

G A B BN B SR K

6-9 . Shaft play in
rotational wobble

Kb 1 [T 4 1) B 50

Testing by angle board.
FH S BE AR 5 .

4° MAX
40 LU

7 Endurance characteristicsiiif A % g8

7-1 . Rotational life
A 55

The shaft of encoder shall be rotated to 30,000 cycles at a speed of
600~1000 cycles/H without electrical load,after which measurements
shall be made.

16 TG B 107 S8 T Bl LL600~1000 & /7] B 33 B [1] %430, 000 .

Chattering t1,t33<5mS #E% t1,t3<5mS
Bounce 2<<3mS Bk t2<<3mS

Torque: Relative to the previously
specified value: -50%~+10%

JI5E: D9 AR FUAS {EL AR -50%~+10%

7-2 . Damp heat

The encoder shall be stored at temprature of 40+2°C with relative hu-
midity of 90% to 95% for 96+4H in a thermostatic chamber .And
the encoder shall be subjected to standard atmospheric conditions

Specifications in clause all items is shall be
satisfied.

T Vi for 1.5H, After which measurements shall be made. BTG 0 S 2 AT B RS
T B 40+:2°C 15 90~95% [ fE i 1L { A v i B 96+4 /NI f 7E
R IR SR LS/ A
The encoder shall be stored at a temperature of 80+3°C for 240+10H | Specifications in clause all items is shall be
7-3 + Dry heat in a thermostatic chamber.And then the encoder shall be subjected to |satisfied.
i standard atmospheric conditions for 1.5H . After witch measurement | fff 5 35 5 i /2 47 BN A&
shall be made. Jif £ 80+3° C I TEIELAH T BCE 240+ 10/ H R L
WA 1.5/ ik
The encoder shall be stored at a temperature of -40+3°C for 240+10H| Specifications in clause all items is shall be
7-4. Cold in a thermostatic chamber.And then the encoder shall be subjected to | satisfied.
e standard atmospheric conditions for 1.5H . After witch measurement | 5 1571 7 i 2 47) A0 K%

shall be made .35 & -40+3°C IR IR A6 -P L E 240+10 /N, 5 i
HIECE 1.5/ JE I

7-5 + Solder ability
1R

The terminals shall be immersed into solder bath at 260°C+5°C for
3s+0.5s in the same manner as para.

Ui T E260° CE5°CIEL I IR 548 N IR #5370 +0. 5.

Manual soldering - T 42 4%

Bit temperature of soldering iron: ~ 300°C less than
Application time of soldering iron: within 3s

I E300°CLL R, IF[AI3F0 LA .

Dip soldering## /&

A new uniform coating of solder shall
cover 75% minimum of the surface

being immersed.

BT AU 75% A IR B &

7-6 « Resistance to
Soldering heat

[pE]

Printed wiring board : single-sided copper clad laminate board with
thickness of 1.6mm.
AR : t=1. Gmmfr) 2R T 2 A -

Preheating : 1 « Surface temperature of board: 100°C or less.
2 . Preheating time : within 1 min.

T FEHCR TR 100°CLLR, I [A] 1404 LAWY

Soldering : Solder temperature : 260+5°C or less

Immersion time :within 3S

s EEE260+5°CEL LA, B RISFPLAN o

Electrical characteristics shall be satisfied
No mechanical abnormality.
PEFREAE IR BT, B
T o
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Push switch portion #shFF X ¥4

Note: The following specification is only suitable for the one type with switch construction of E12

encoder series.

E: PUR AR

HIE R T LE124 5% 8% 2 51317 T R E5H o

1- 1 . Rated capacity (Resistance load ): DC 5V 10mA (1mA MIN)

M A GBBAfA) - DC 5V 10mA (1mA BLE)

1-2 Electrical characteristics B < {4 g8

ITEM CONDITIONS SPECIFICATIONS
m B * & A %
1-2-1 . Contact resist-| Voltage step-down test at DC 5V 1mA 100mQ MAX
anceZAUIL | piDC sV 1mA R B F . 100nQ DA
1-2-2 . Chattering Switch is operated at the rate of 1 cycle 1 sec .The 1 cycle shall be 10ms MAX
R OFF-ON-OFF LL1#0 % 11E3% (OFF-ON-OFF) # 1 JT 5% loms BLF
1-2-3 . Insulation res-|Measurement shall be made under the condition which a voltage 50V |Between individual terminals and brac-
istance#fizzdipy  |DPC 1min+5S is applied between individual terminals and tracked ket 10M£2 MIN.

e 3§~ 5 22 R AR A ML DC 50V 170 8h+580

TR T 23R Al 1oML LA |

1-2-4 Dielectric

A voltage of 50V AC /min or 60 V AC /2S( leak current ImA) be ap-
plied between individual terminals and bracket. 7F ¥ii ¥ 15 % 4 4% [A]

Without arcing or breakdown.

strength MMFE LGN
i Wi IAC 50V 143 BhERAC 60V 280 (U FEL I 1mA)

1-3 Mechanical characteristicsHL B % B2

1-3-1 . Switch circuit

and number of pulse

TEORHLES ., R

Single pole and single throw (push on)
BB R £ (HEON)

1-3-2 . Travel of +0.4
0.5 mm
switchJF X 3l & 03
1-3-3 . Operating force 450+200gf
of switchJF = AE 5 /1

1-4 Endurance characteristicsiiif A {4 fig

Push operating life
FF ket

The encoder’s shall be pushed to 20,000 cycles at a speed of 500/H
without electrical load.(shaft push load: 1kgf.cm max.)

FETC G0 26 T 4 AR /N B SO0 173 41 51120,0007K
JE /11kgf. cmBA ).

(1%

Contact resistance : 200m£?} max.
Specification in clause 1-2-2~4,1-3- 1~2
shall be satisfied.

Operating force: 80% of initial value.
Fefl s BE : 200mOLL .

1-2-2~4,1-3- 1~2 il R WIS RS .

TR BN 875 i i H180%.

DSGD. CHKD. APPD. DOCUMENT NO. X 5 :
EC12
2022/1/5 ZJ LJJ F.q AT 00
DESCRIPTION DATE RS
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