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11mm Metal Shaft Rotary Encoder With Push-On Switch
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A 00 EC11 SERIES SPECIFICATION H3H 2011-3-1

1. General —fZEIH
1-1. Scope & FH %

This specification applies to 11mm size low-profile thin rotary encoder (incremental type)for microscopic current circuits, used

in electronic equipment.
AFG A H] T L7 e GO A e [ e 1 1 R g e U 2 (O L)
1-2. Standard atmospheric conditions i KRS
Unless otherwise specified, the standard range of atmospheric conditions for making measurements and test is as following limits:
USRS T B R IR RIS, TG 52 A SER R AUHIRAS AR LA
Ambient temperature if#/%: 15°C ~35C
Relative humidity FHXVEEE: 25% ~ 85%
Air pressure < JE: 86kPa~ 106kPa
1-3. Operating temperature range fff i i : -20°C ~80°C
1-4. Storage temperature range fRAFHREEVEHE: -40°C ~85°C
2. Construction t4i&
Dimensions U~ : Refer to attached drawing LT i i €]

3. Rating #iEH

3-1. Rated voltage %l Hi: DC 5V

3-2. Resistive load £ KAE HL: 0.5mA(common lead3: /4 ¥ii: ImA)

4. Precautions in use {# F J5 TH K73 & FHIR

4-1. During operating storage in high temperature and humidity, and in corrosive gas should be avoided.

THRE AT e, R A R R K P o

4-2. At design of the pulse count processes. Using the C/R filter circuit as bellow is recommended.

FEBETE B RS AC R 5 50, U] C/RIE [Pl R

4-3, With this part, Detent position will always be aligned with A-OFF phase. Therefore make the A phase of

microcomputer the reference at the soft ware design stage.

B AL SE ARSI AR T A2 AL T-OFFARAS, PRI AE B vt B I i B e I &%

4-4, Care must be taken not to expose this product to water or dew to prevent possible problem in pulse output waveforms.

T A ot 6 0 G LR M 1)K R K T RE s 3 B R R

4-5. Excessive impact force may decrease the performance Of this product. Please pay attention to impact force.

AR B R IC RS2 KRR T ), DA ORI BHLAE . 15 I8 S L dd )

4-6. When encoder are used,the speed is suitable for controlling with 360°/s.The highest speed will lead that IC doesn't
obtain signal.Mean while,the slide contact in the inside of product can be divorced form in order to be poor conatct.

0 G B 25 I 3 P 5 42 THIE 360°/s PN 3t 1 B 2 2 SSUCHTUCAN R 5 K™ il P 1 PO ) D 1)l 26 7 2B R AN 1

4-7. Consideration to provide protective guard for knob is highly recommended to avoid side pressure to the shaft.
AT IR 5, AR ) s ), BT A B B IR Vet Iy, e 205 RS BRI [a) B ), AT
DR A IBLAE o
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5. ELECTRICAL CHARACTERISTICS HLS{RE
ITEM IR CONDITIONS 44 SPECIFICATIONS — Ki#%
Resolution Number of pulses in 360° rotation. 20 pulses/360°
5-1 .. .
s i Je 1 B 20/MkiH/360°
Note:Output signal is 1 pulse per 1 detents. And terminal A-C 2 Phase-different signals (signalA,
is pulse ON or OFF at detent position. No specified output signalB) Derails shown in <fig 1>(Thg
of termial B-C at detent position. broken line shows detent position).
TR s 5 77 2 I EAL LA ke 728 7 A7 A BIFE 5 4 A A7 22 i H
B, A-Coii A AL T-ONELOFFIRAS, 1 B-Ciii 1AM RAVEAN <P 1> (MR Ze Rl R A
o E R BEE M EAL AL E)
Output signal ] - ]
59 |format Shaft rotational direction Signal Output
2 % 77 1 5 b U
cw A(A~C ¥ F-[1]) OFF‘W W ’—F‘ W
s A(Terminal A~C N
i e o
B(B~C ¥iii 1 [H]) o
B(Terminal B~C) N - |
~C B OFF
C.CW. ﬁ%ﬁiﬁi@) o LI L LI L
SEL nal A
U] T%T?iﬁ B(B~C ﬁﬂﬁ?[m) (:;FM
B(Terminal B~C) ]
Measurement shall be made under the condition as follows.
1)Shaft rotational speed:360°/s . 2)Test circuit: <fig2>,
NER2FTREE, HEL360°/Fb (1 EE [l 2
10K 10K T0K 10K o b
Switching A_ o _B_ S ot A it | Ei
5-3 |characteristics 0. OLuF ,r T —! 0. OLuF e
9:':3‘%1_-[%:‘;[\% ) 1 - = 1 ' 1 /Y --- » - — - ——— & --= =
I ——— | ip]
ON
| 1 i I 1= DU K]
Note: Code-OFF area :The area which the voltage is 3.5V or more, Code-ON area which the
voltage is 1.5V or less.
T s OFFR it W35V AL APIRAS, g i ONir it HL s 1.5V EL R BRPIRZS
Specified by the signal's passage time from 1.5V t03.5V of each  |On the case within detent, B signal
5-3.1 |Chattering switching position (code OFF-ON or ON-OFF)<fig3>. will be irregular oscillation.
e 4l \OFF —~ ONZZON —~OFFIN 1 H11.5V~3 SVt i BRI, R AR L B A
IS TH) N AT S B2 o 3 SPGLIIE, tl, t3<3ms.
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5. ELECTRICAL CHARACTERISTICS HS %R
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
Sliding noise regarded as a part of chattering. When the code-ON time
(‘B ouncel between 2 bounces is less than 1ms, they are regarded as
5-3.2 i shde s ) t2<2ms
(56 1linked bounc.
Zifih O N4 11,5V R B (1) v s AR Sl ] TR] AE 4R 5
tLB3Z A2 A4 1 =R L ELSVEUR O Ny, )
AP IR SRR 1.5V LU B 1 2/ LA, T
FIE N I — ARk
533 Sliding noise The voltage change in code-OFF area. 3.5V Min
HEMRET o P I B 7 X 3.5V ELE
Measurement shall be made under the condition which the shaft
is rotated in speed 360°/s.
LA360°/s )i L AR REAT P14
C.W. T figd
M7 — -
A5 5 (A~C Z[1)) \_l I_L —_ N
5-4  |Phase difference Signal A | OFF AT=3.5ms
A2 e [ I In<fig 4> Ui |44
B(B' C Z[a]) At g
Signal B _""L'i
C.C.W. H.ﬂ_i-ﬁf
IR ) _U—J OFF
Af5 5 (A~C Z[]) - - oN
. OFF
Signal A | | | o ox
B(B~C 2 i) T ’
Signal B
Measurement shall be stable condition which a output signal is
Contact
. ... Max 1Q
5-5 |Resistance ON condition.
et P I e
T4 A5 5 W ONRI R B RS Rl
Insulati Measurement shall be made under the condition which a voltage |Between individual terminals and
nsulation
iy resistance of DC 50V 60+5s is applied between individual terminals and bracked 10MQ Min.
A bracked. Sty ¥+ 5 RS AR B 10MQBA |
ES RIS A2 (8] DC 50V 60+5F5
Dielectric A voltage of AC 300V 60+£5s shall be applied between individual |Without arcing or breakdown
trength
5-7 ;ﬂri_g“;’i terminals and bracked. A L TIR

FE 5 MR Z T8 AT AC 300V 60+5F5 .
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6. MECHANICAL CHARACTERISTICS ¥l RE

ITEM il H CONDITIONS Z&44: SPECIFICATIONS — KiA#%
Total notational Angle of effective rotation. o
6-1 |angle N . 360°(Endless)
élﬁ]%%}g ﬁ&&@iﬁ%&o
Only suitable for C.C, equipment.
6o |Detent Torque Y auip 20~200 gf.cm(2~20mN.m)
AEALITHE SUE TR A
Number and
63 position of Only suitable for C.C, equipment. 20 detents(Step angle:18°+3°)
detent/E A7 i A [FUEH TR S 20 53 A (R B A 2 18°43°)
KA E
Push and pull static load of 80N(metal bushing) or 10N(plastic Without damage or excessive play in
Push-pull bushing)shall be applied to the shaft in the Axial direction for 10s |shaft No excessive abnormality in
6-4 [strength of shaft | (After soldering of the PCB board) rotational feeling. And electrical
Al b 5 A AT I SON (4 Al ) Bl 1 ON (U B b 485 1) i 47 iy characteristics shaft be satisfied.
IHERPLA 10RO AR 2 AR 1) BOCW, Wek . WmArERE G
Terminal A static load of 3N (0.3kg) shall be applied to the tip of terminals |Without excessive play in terminal or
ermina
6-5 [strength for 10s in any direction, Poor contact.
S o e e . N BN
. A Sty 1S AT 37 ) I 3N(0. 3k ) [ - A 77 10FDAp i AN W AR B A A ]
A momentary load of 5N(0.5kgf) shall be applied at the point
Shaft wobble Smm from the tip shaft in a direction per pedicle to the axis of 1.0*L/30mm p-p Max(L:shaft length)
6-6 _
L ETa) shaft.. 1.0*L/30mm p-pLA F(L: %4 K JiE)
2R 0 SmmA , - 4% 11 I ) Jt AN 5N (0. Skef) R A7
. A load of 20N (2kgf) shall be applied at the point Smm from Without excessive play of bending in
Side thrust . . . . . . shatt . No mechanical Abnormality
6.7 strength of shaft the tip of the shaft in a direction perpendicular to the axis of
%ﬁﬁﬁﬁﬁ shaft for 10s. WA AN . LB
55 " ‘ . ‘ \
- TEATTHEmAL 20N (2kgf) RIFHG1AT 108D, LA RIS
Shaft play in
68 rotational Testing by angle board. 4°Max
wobble HIFIIE] | FH A AR I 5@ o 4°LLF
¥ 7 1M #55)
Shaft play in The pull / push load of 0.5N(50gf) shall be imposed on the shaft 0. 3mm Max
6-9 |axial direction ‘ O. RS
il g TEH L0, 5N (50g£) U3k st Ay - 3mm
Bushing Nut . . . . metal bushing = 8.0kgf.cm;plastic
6-10 [Tighten Strength ODHI%I %u%?;égﬁggiihl%gggh'thread type equipment. bushing=3kef.cm; 4B 44 AT
Hresig by | TR 8kef.cm; WA KT 3kgf.om.
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7. ENDURANC CHARACTERISTICS iiif A ¥ B

ITEM I H CONDITIONS 44 SPECIFICATIONS  JiA%

The encoder shall be stored at temperature of 85+3°C for

240+10h in a thermostatic chamber. And the encoder shall be

Dry Heat subjected to standard atmospheric conditions for 1.5h, After
7 i A which measurements shall be made.
U 853 CIA EIRAR BB 240+ 10N, FEF L
HOBCE 1.5/
The encoder shall be stored at temperature of -40+£3°C for
240+10h in a thermostatic chamber. And the encoder shall be
Low subjected to standard atmospheric conditions for 1.5h, After
7-2 | Temperature
i ek which measurements shall be made.
UL -40+£3° CHTEIR AR B 24010/, FEFIR L W
W PRCE LS /NS I
The encoder shall be stored at temperature of 40+3°C with
relative humidity of 90% to 95% for 240+10h in a thermostatic
chamber. And the potentiometers shall be subjected to stand-
7-3  |Damp Heat ard atmospheric conditions for 1.5h, After which measurements
iV

shall be made.
i BE40£3°C i 5 90~9 5% 1) 1 il 1 Wi Kl v i 24010/
I, fEWE R CE 1S/ IR

Contact resistance:100Q Max;

SW Contact resistance:200m£
Max; Specifications in clause: 5-2
v 5-6~7. 6-1~2. 10-3~4 and 11-
2~3 shall be satisfied.

LAl HT/NT:100Q;

TEIA A FHAT /N T:200mEQ;
THS5-2+ 5-6~7 6-1~2, 10-3~4
FINT1-2~3 S5 2 4T SR

The entire frequency range, from 10Hz to 55Hz and return to
10Hz, shall be transverse in 1min. Amplitude(total excursion):
o 1.5mm. This motion shall be applied for a period of 2h in each
7-4 | Vibration test )
it R of 3 mutually perpendicular axes(A total of 6h),
PFJEH]: 10~55~10Hz; JA#]: 1708 #REE: 1.5mm

PzhIT W XYZZ=AERDT 0] B4 2N (BLe/h) o

Specifications in clause: 5-2, 5-6~7
+ 6-1. 10-3~4 and 11-2 shall be
satisfied

WHS-2. 5-6~7+ 6-1. 10-3~4 Al
11-2 W A2 BT R o

The encoder shall be stored at condition of H2S gas 3PPM as
volumetric concentration, temprature of 40£2°C with relative
humidity of 90% to 95% for 96+3h in a thermostatic chamber.
And the encoder shall be subjected to standard atmospheric
7-5 |H2S test
2 1] 2 p conditions for 1.5H, After which measurements shall be made.
Fidkiis ditions for 1.5H, Af hich hall b d
i L 402°C, 18 90~95%, (EHAT L3 + IPPMFTH2S < 1K
() e RS BCE 96 £+ 3/ S, AR IR VR R L. 5
AN ER

Contact resistance:100Q2 Max;

SW Contact resistance:200m£
Max; Specifications in clause: 5-2
v 5-6~7. 6-1~2. 10-3~4 and 11-
2~3 shall be satisfied.

P BTN T:100Q;
FEOCHEA B BTN T:200mQ;
THS-2. 5-6~7 . 6-1~2. 10-3~4
FIT1-2~3 S5 AT A
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7. ENDURANC CHARACTERISTICS iiif A ¥ B

ITEM I H CONDITIONS 44 SPECIFICATIONS  JiA%

The encoder shall be fallen freely at any posture from 60cm

height to the concrete floor covered with vinyl-tile. After which

No execssive deformatin of damage
(except the deformation of terminal)
- Specifications in clause: 5-2. 6-

7-6 Friep falling measurement shall be made. land 11-3 shall be satisfied. i f
i MNGOZ ST, B 1 Hhivhe P 9% A 4 IR MR AT AR G T TR M) e 5-2
KT o 6-1A111-3 Wi AL AT TR o
The encoder shall be stored at condition of brine gas 5% as Contact resistance: 1002 Max;
volumetric concentration, temprature of 40+2°C for 24+2h in SW Contact r.esista.ane:.ZOOmQ
Brine test a thermostatic chamber. And the encoder shall be subjected to Max;  Specifications in clause: 5-2
7-7 | EHhEREK standard atmospheric conditions for 1.5h, After which measure- X $_6~7 and 10-3~4 shall be .
- satisfied. P FH T
ments shall be made. INT100Q:  FES B/
W EE40+20°C, 1R M RE S 5% I R 7K AR 1) et P v F:200mQ; WiHS5-2. 5-6~7F110-
R RCE 2422/ NN e, BRI R T BCE 15 /N RS 3~4 Nl AL TSR
The shaft of encoder shall be rotated t020,000 cycles at a speed '
of 600~1000 cycles/h without electrical load, after which (ihattermg: H&B= Srns.;l.?»ounce: 2
< 3ms;Detent torque:Initial torque
Rotational measurements shall be made. 50% ; Phase-difference:3ms
7-8 |life FEF AR WAR TG T EL600~1000 /)N 34 1] Min;Contact resistance:100Q. i
[l 75 iy i :t1 &3 5ms; TEBk:12 < 3ms; 5 A

420, 0004
leycle:rotate 360° C.W rotate 360° C.C.W.
1R RGN 14 3600 FF 1 I 13600

FIHEAME T M R 50%; 2% fir BHL
PN F100Q.

8. SOLDERING CHARACTERISTICS /5451 fg

ITEM T H CONDITIONS &A% SPECIFICATIONS — KiA%
Manual Bit temperature of soldering iron: 350°C or less , Application
8-1 |Soldering time of soldering iron: Within 3s.
F LI M. 350°CLLR, IfIa): SEPERLIN.
Printed wiring board: Single-sided copper clad laminate board
with thickness of 1.6mm. 1A t=1.6mm i I 4 . Electrical characteristics shall be
Preheating: 1. Surface temperature of board: 100°Cor less; satisfied no mechanical abnormality
2. Preheating time: within 1min. o
g |Pip Soldering Tt FEARGRIANEL AL : 100°CLAF, Wfal: 14380 . Kﬁfﬁé@%%%ﬁ%\ AR Al
T Soldering : 1. Soldering temperature:260 4 5°C; TS
2. Immersion time: 3=+l1s.
FRBIRE: 260£5°C; N IH): 3+17b,
Conduct the above soldering process for 1 or 2 times.
% LIRS, SRR TR 1~21K
The terminals shall be immersed into solder bath at 260+5°C A new uniform coating of solder shall
Som?r for 3£1s in the same manner as para. cover 90% minimum of the surface
Y ?;%Ey Jifi{E260+5°Clff LI F P R B3 +145 being immersed.

BB AT 90% LA L (R R85 B A
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9. PUSH SWITCH PORTION HEZNTFI=h4:

9-1 Note: The following specification is only suitable for the one type with switch construction of EC11 encoder series .

He DUF RS S UE H FECT 1 4wt a8 R V1 FF R 45 44

9-2 Rated capacity (Resistance load): DC 5V 10mA (ImA Min)

WUE R R

CHLBH A )

DC 5V 10mA (ImA DL L)

10. ELECTRICAL CHARACTERISTICS HS{hfE

ITEM Jii H CONDITTONS &1 SPECTFICATIONS  Hi#%

Contact Voltage step-down test at DC 5V ImA. 100mQ Max
10-1 |resistance -

et ] KHIDC SV ImAREHIAME K100 mQ
10-2 Bouncing Shaft shall be rotated at 1 cycles/s (OFF-ON-OFF), Less than 10ms

] PLFD 1 /4MT % (OFF-ON-OFF)$4¢ [ 8 5 10 R LT

) Measurement shall be made under the condition which a voltage |Between individual terminals and

10-3 E::iusltztrll(c)z of DC 250V 60+£5s is applied between individual terminals and  [bracked 5S0MQ Min.

20255 141 bracked. 5§~ 5 2B SR A HLFHSOMQLEL

FE3 5 A SR Z 1841 DC 250V 6058

Dielectric A voltage of AC 300V 60+5s shall be applied between indivi- Without arcing or breakdown
10-4 [strength dual terminals and bracked. ANFH L EWIR

i FL s TE3 TSI 1AM AC 300V 60+5F)

11. MECHANICAL CHARACTERISTICS MLt 4 A

ITEM Jii H CONDITTONS 41 SPECTFICATIONS  Hi#%
11-1 Switch type Single pole and single throw(push on)
PR P BB (HEON)
Travel of Measure the distance until switch turned on when pressing the
11-2 [switch shaft to the operation direction of pudh SW(At push force 8N) 0.420. 2mm
TPRBEAE |G e T B 5H Sl AT (B IE ) 8ND
Operating Measure the max load until switch turned on when pressing the
force of . .
- . o + +
11-3 switch %3 she‘lft tf) the OI\)eratlon dlre‘ctlon ofpuflh SW 500+200gf (5+2N)
s B TR T 26 1 %5 30 Sl I (5 IR ) «

12. ENDURANC CHARACTERISTICS it A 14 fg

ITEM i H

CONDITIONS 444

SPECIFICATIONS %

Push operating

The encoder shall be rotated to 20,000 cycles at a speed of
1800cycles/h without electrical load. The measurement is done

at 5000 cycles (shaft push load: 1kgf Max) .

SW contact resistance:200m€ Max;
Specifications in clause :10-3~4, 11-
2 shall be satisfied; Operating
force:initial force 50%. JT <Ll

12-1 |life JF 264K 7 .
%ﬁmﬂ%#fﬁﬁﬁﬁ%#T,ﬁmuﬁ$ﬁwmﬁﬁﬁﬁﬁﬁﬁ fl: 200m @ LUT: FFoCAfl b

1Z5520,0000K . BES0007KHEAT BN 1K Chltda s g 1kgf 200m @ BL Fs I 10-3~4, 11257
IEFE20.0000 BES000RIHAT ST CHFIE 1Tk A TR F X A
O - [1150%.

& A o i A AR T H Y

Shenzhen HaiHuasheng Electronic Co., Ltd
Hl AE H % fit e




