5 | 4 | 1
ABIDE BY ROHS (D)
] =1 ﬁl .
/{.///
4.30
3.20
9.60 2.50
D *— T [’
. —-° [
Detail E— /ﬁ\P O 1 N D
13\ | ]
oo (im]

N @) -
o H o
H H

1 o 1 o JR

N S —
N M
Mounting surface + | | -
J ! com
o ‘ Circuit Diagram
< > 3 0.20 2-2.00.1Type . J
¥ ¥ bt 2.70 [\ . e .
C 3-1.50Type R 200802 [ . @ con m Specification ¢
3-0.80Type . 2.50 5.10 ® 1.Rated voltage: D.C 5V
2‘50 . . . .
- ® 2.Maximum operating current(resistive load)
11.60£0.3 [A3O“tp‘1t signal A] Each load :1mA
B:Output signal B ® 3.Resolution: 12 pulses/360° for each phase
: N ® 4.Contact Resistance: 5Q)(Max)

B P AT . ® 5S.insulation resistance: 50MQ(Min) DC50V T
ShaTt hole posiiion p . @ 6.Dielectric strength: AC50V(50—-60Hz)for 1 minute
will be at randon 10.80 ® /.Detent torque: 20—40gf.cm

2-1.80%8" X X
== | @ 8.Life Test :300,000 Cycles(min)
AN 6) Fixed Plate| —— | 1 Stainless Steel
B - —A—) *}** — D ¢ & @ [Revolving Whee| —— | 1 POM Yellow UL 94HB | B
'] 3—91.0028 "Hole / = 00 %‘3 8 ® Contact — | Phosphor bronze
- = ' o S Base | — [ PA66 Black  |UL 94HB
o O N‘ @ Shell — |1 Iron Plating Nickel
o + o %) . N .
H o Terminal 3 1 Brass(0.2t) Plating Silver
—80 N 2 (Tolerance: +0. 1) Recommended PCB Layout (Pattern side) @ | Terminal 2 1 Brass(0.2t) Plating Silver| ———
™ (P. C.Bthickness t=1. 6mm) \ tolerance:+/~0. 05mm J D | Terminal 1 1 Brass(0.2t) Plating Silver
Ng FvE s RS T A E AT AL AR R 2 A EL | ITEM [ PART NAME |TER'NO JaTY. MATERIAL FINISHING | REMARK
PR ESRTTE ), HA& R NS HERN 2 APPROVALS DATE (A\)@ 72 T YA T PR 7
~ < //I\XTJ‘F Fll__llil éldilr *ZJ A IjJ ﬁgﬁ/fiﬂﬂ 3645 ,TEJ %ﬁ “lJ”] o DRAWN WOYU 2018. 05. 30 K DONGGUAN CITY KAIHUA ELECTRONICS CO..LTD
A CHECKED TITLE: EN9813 B Type Encoder
APPROVALS PART NO. CEN981312R34
A NEW TOLERANCES ARE ezl 2020 |ANGLE| UNIT: mm | SCALE: 1:1 PRO-@-F
ECN NO. |REV.| DATE. DESCRIPTION. CHANGE.| CHECK.| APPRO. =t TEoq0] 2 |DRAWNG No. SHEET 1 OF 1
4 3 2 1
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1. Scope/SEH:

2. Product Application//= & N F :

3. Technology Parameters/f; RS¥
Ambient Humidity T.1E¥E

Storage Temperature Range #7775 5 15 [ -
Normal Condition:

Ambient temperature 155 .
Relative humidity X :
Air pressure S JE:

Contact Resistance #filiBH i :

Torque Force HI4E:

Solder Ability A&

Pulse/Rotation k4
Numbers of detent #i|zh%k

4. Ratings/ZRiEMRETR

Rating % i 11 fi :

Insulation Resistance 425 Hi[H
Withstand Voltage fif H [ -
Mechanical Life ALt 7 1 -

5. Profile Dimensions /4MNE R ~f

Lk o

This Product Specification covers the requirement of Encoder switch on product
performance, test methods and quality assurance provisions.

AT A5 PN AR i G 5 A 7 ISR, AR PERE TR bR . MR K R ORAIE T T 5%

The Switch is applied in all types of Computer mouse. Please let us know before using any
of the products in the application not described above.

A ol TR SRR A H N B b, A SR AR SR SR B ) AR £ A I

Operating Temperature Range 1 F i & i [ -

Withstand Soldering Temperature i #5722 #.

<85% R.H.;
-15°C~+70C;
-20C~+80°C;

20+5C
65%+5% R.H.;
86~101KPa;

5 Q Max;
20-40gf.cm;
260+5C,3+1s;
260+5C,3+1s;
12Pulse/360°

24

DC5V / %348 1mA;
=50M()/ DC 50V;
50V AC 1 Minute;

300,000 Cycles. (Without load)
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6.

Electrical Performance/E8 S 4FE

Item
I H

Description
i H ik

Test Condition Mt 2% 44

Requirement A% 3K

6.1

Contact
Resistance

P2 fioh L BHL

Measured by a Voltage drop
method at 1A, 5VDC. Any
equipment with error not more
than 5% can be used.
Resistance after test in the
average of 5 successive
measurements(To measure
after operated 5 to 10 times)
LAIABVERL R, KHRZEA
1o 5% A5 I, SR A6 J F) Fe BEL
SV & P IE . (F45)5-10
V9]

50 Max
50 U

6.2

Insulation
Resistance

26 2% FLFHL

Apply a Voltage of DC 50 V for
1 minute, according to the
below method.

(1) Between terminals.

(2) Between terminal and Body.
i\ 50V DC HLJE 1 404, ftn
TR

(1) 35552 [A).

(2) ¥ 5o TR 1A,

50M(Q) Min
50 JKRKLL I

6.3

Ty 15 5
Output signal
Format

Shaft rotational
Derection

el 14 [ 2 5 17

Signal
5%

Output
6 1 B

A(A-C i 1A

A(TerminalA-C

C.W
JBIEN &7 1) | B(B-C i 71D

B(TerminalB-C

A(A-C i1 [d]
A(TerminalA-C
C.CWwW

Lo B(B-C i T
SR |

B(TerminalB-C

OFF

OFF

ON

OFF

ON

OFF

ON ——
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i H

Description
IiH ik

Test Condition i 24 Requirement }iA% 2k

Resolution

IIHTRES]

Number of pulses in 360°
rotation

[ 52— & (¥ ay ) Bk sh %5

12 pulses/360° for each
phase

12 MkZh1360°

6.5

Switching
Characteristics

PR

Measurement shall be made under the condition as follows.
Shaft rotational speed :360° /S
NEP BRI, HPl360° /SHIE & [ #0 E.

T
it . O —

R

ur o L

Terminal G 11 * 3

(NOTE) Code-ON area : The area which the voltage is 2.5V or less
Code-OFF area : The area which the voltage is 2.5V or more
() Zwitds ON fR% i E2.5VEL N HPIRES
Zmidas OFF fafmth i 52,5V L EHPIRE .

6.6

Chattering
=iz

Specified by the signal's passage time
from 2.5V of each switching position(code
OFF—ON & ON—OFF)

Jmfi% e OFF—~ON o ON—OFF i, #ith
2.5V [F3E I I [E] A E o

t1.t3<<3ms

6.7

Bounce
N

Specified by the time of voltage change
exceed 2.5V in code-ON area. When the
bounce has code-ON time less than 1ms
between chattering(tl or t3),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.

gwhd ON #3[) 2.5V LA L 1 A 5 A8 5l At
[AfEPRY t11.t3 2 [ <x =4k 1ms LA E 2.5V
LLUR T ON #R7 5 F34h, GniR & R kME] 2.5V
DU S FEIE Ams BLER,  JUHEE R o) —

ENT

t2<2ms
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Iltﬁe g D%sgl*gi%n Test Condition i 2% 14 Requirement }iA% 23k
Measurement shaft be made under the
Condition which the shatft is rotated in
H constant speed.
Phase- V| FE 2 ek R e o
Difference DA ] 5E 13 FE R AR bR 47 [0l %% (360° /S)
MR R
. T1. T2. T3. T4=
6.8 IS %77 [/ CW OFF 3 Sms
Af55 (A-ClED on
Signal A 11l 12/13,14
Bf55 (B-Cla]) T OFF
Signal B ON
C.W direction
Apply a Voltage of AC 50 V (50~60Hz) for
1 minute, according to the below method.
(1) Between terminals.
Dielectric (2) Between terminal and Body. )
withstanding No evidence of
6.9 | voltage i\ 50V AC HLE 1 43, #% 40 F pefoy i | reakdown
il TolEr . o SRR
(TR ENES HIR7
(1) ¥ ¥5¥m5- 2 [A].
(2) 1A eI

7. Mechanical Performance/H R IERE

7.1

Detent torque

R R

Account the test with the torque
within the scope of at 5C-35C
temperature.

£ 5°C-35°Ciff FE Vi A FH #1771k

20-40gf.cm
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I;ﬁm\a g Di%cg%%g Test Condition i 2% 14 Requirement ¥i#% 2k
Number and N/A 24Odetenots(Step angle:
position of TR i 15 i3‘ )
7.2 | detent 24 FUENL
SENL AT (FIRG A . 15° £3° )
B
Mount the product to P.C.B and apply
static force(F) of 50mN.m/5s as shown
in the (fig5) :
BULEEET P.C.B(E 5T E I | o) aososive oy
FXL=50mN.m/5s fiif F [ £ /7o in shaft no
L excessive
Push-pull —F abnormality in
strength ) rotational feeling.
73 | of shaft F Leaning And electrical
T B HE P o ﬂ: operation characterist_ics_. ‘
\ shall be satisfied %4
FH YR
shaft TR, AT
RESH 5.

P.C.B

7.4

Rotational life
R 4% 75y

The shaft of encoder shall be rotated to
300,000 cycles at a speed of 30 cycles
per minute without electrical load after
which measurements shall be made.

FETC S A A N LA 30 YR/ B3 B [
# 300, 000 iX.

Please difference
T1. T2. T3. T4=
2.5ms Detent toraue
10gf.cm(min)
MAIZ T, T2, T3,
T4=25ms £

i 77 10gf.cm (& /)N)
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8. Environmental Performance/FF i ERE

I;J:g DI%SEHTEEE” Test Condition i 21 Requirement ¥ii% 35K
Contact resistance:
(1) Temperature : - 20+=2C 5Q Max
WE: -20+2C Shall meet :
(2) Duration of test: 96h No.6.1t06.9
gq | Cold test PR Al 96 /N No.7.1t0 7.3
LESES (3) Take off a drop water 2:$7K ¥ MR 5Q LR
(4) Standard conditions after test : 1h i e
SR O RCE 20 1 /N No. 6.1 t0 6.9
No. 7.1t0 7.3
Contact resistance:
(1) Temperature : 80+27C 5Q Max
RE: 80+2C Shall meet :
Heat test (2) Duratipn of test: 96h No.6.1t06.9
8.2 | ik FREEIS ) 96 /N No.7.1t07.3
(3) Take off a drop water 37K ¥k Pef il 5Q IR
(4) Standard conditions after test : 1h i e
WIS (BB Ze 1 /N No. 6.1 t0 6.9
No.7.1t0 7.3
(1) Test cycles: 5 cycles antact resistance:
R 5 AEW ST
Temperature (2) §Fa/|3dard \condition after test:1h No. 6.1 10 6.9
8.3 |cycle L Eﬁﬁk%%it:turg /J\ngration of test No.7.1t0 7.3
TR 75'1§p R 7] Fef el 5Q LAF
1 cycle 20+5C 1h T
— R 20+2°¢C 1h No. 6.1 t0 6.9
o5 el No.7.1t07.3
Soldering area: T/2 of PCB thickness.
_ (PCB: T=1.6mm)
g4 | S0MeMNG | oA EREERAY 112 R A Appearance:
heat test Soldering temperature: 260+5C No abnormality.
MRS A7 2 A Y T HPUTE e
Soldering time: 3+1s
IR : 260+5C
JEEE A 3+1 F)

All Right Reserved COPYRIGHT Kaihua Electronics Co.,LTD
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I;J:g DI%SEH*E%’” Test Condition i 2% {4 Requirement }iA% 23k
1. Hand soldering F T.J5%:
Please practice according to below
condition:
(1) Soldering Temperature : 35057
MEEEEE: 350+£5C
(2) Continual soldering time: 3+1s
BELLR RN A]: 317D
(1) Capacity of soldering iron: <20w At least 95% of surface
! T2 . S ) 0
Solderabilit BRI 20 LR area of immersed
8.5 o y . . v portion shall be covered
Al 2. Automatic PIP soldering [H 3l i 15 52 . by solder.
Egrr]émaoﬁlroduct of T/H, according to below AR R T 95%L |-
(1) Temperature : 60+2C
RE: 60+2C Contact resistance:
(2) relative humidity: 90~95% R.H. 5Q Max
o FAXHESE: 90~95% R.H. Shall meet :
8.6 tHel;:mdlty (3) Duration of test: 96h No.6.1t0 6.9
. i 365 FFELIf[H]: 96 /N No.7.1t07.3 .
(4) Take off a drop water %%Eﬁﬁﬂ 5QLLF
FRIKER T A2
(5) Standard conditions after test: 1h No.6.1t0 6.9
R JE OB e 1 /e No.7.1t0 7.3
Apply the following environment to test: Appearance:
HRLA T 51 4% P REAT K No comosion Spat, o
(1) Temperature : 35+5C nakeo’l P
JE FE - +5C, ' \
) éll;%WafeerSnii,ty' 5+ 1% IOOL: TR T, R
Salt Spra X - 0= ToHREEHAM .
8.7 ﬁj&;mﬁﬁy EAKIKE: 5+1%:; -
(3) Duration: 8 hours
REGERSTRL: 8 /NRE; Contact Resistance:
4) Afte::l tﬁst, the salt deposit shall be 50 Max
removed by running water. B 5 RKULF
S JE K ERUTAR Y FH K st
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Item | Description TS . .
e MR 2% I S
WH | mH Test Condition izt 444 Requirement ##% H 5K

8.8 K2S

Apply the following environment to test:
WRAE T B 24T I

Withstand (1) Temperature: 35+5C & E: 35+5C

(2) K2S Density: 2%;

Bk R AL AR : 2%

(3) Duration: 2 minute.
FRELI[A]: 2 pdf

Appearance:

No corrosion spot, no
crack, no base plate
naked.

AN TEJR T, TEAREL,
TR E AT

Contact Resistance:
5Q Max
Pefph . 5 BRLLT

9. Recommended PCB Layout #:#FHY PCB ZZ3E2H1HIkE

(Top View)

(Single face board T=1.6mm)

-

10.80 o1 800"

. o

[=Te E_}_

H oo

o

|

o
Recommended PCB Layout (Pattern side)

A

tolerance:+/—0. 05mm .

10. Packaging 13

Packaging type: PE Bag, 1000Pcs/Bag, 1000*10Pcs/Carton.
357720 PE 4%, 1000Pcs/4¥. 1000*10Pcs/4fi

208

IMARPESS
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11.Precaution X EZEH

11.1 Immersion Soldering condition &%+

ITEM
!

CONDITION
%

Preheat temperature
Tt

110°C Max (Ambient temperature of soldering surface of P.W.B)
110°C PAT (B AR AR5 T Bl i )

Preheat time i [A]

60s, Max 60 LA

Area of flux 1/2 Max of PWB Thickness

B AR 7RI i A EVRIEEARE E R 1/2 LLA

Temperature of solder 260+£57C

PRI 260+5C

Time of immersion Within 5s

1RSI [H] 5 LA

Number of soldering 2time Max (But should down heat of the first soldering)
FEER UL 2 KU

Printed wiring board Single side copper-clad laminates

EIVRI i T

(1) After switches were soldered, please be careful not to clean switches with solvent

FRBREEZETERBNER.
(2) Under the condition of using soldering iron, soldering temperature shall be 350°C max within 3 sec.

EEARKHBERT | FHRENEIS0°CUT, BRI URA.

11.2 Notes JEE &

(1) Please be cautious not to give excessive static load or shock to switches.
ERTERMBARTHEDRRIHTTX.

(2) Please be careful not to stack up P. W. B. after switches were soldered.

TR LS, BRI E4R

TESBN.

(3) Preservation under high temperature and high humidity or corrosive gas should be avoided

Especially. When you need to preserve for a long period, do not open the carton.

RE N A ERERRIT

BESRMERMESENTE. NFKNARE BFEHTEER.

(4) Products meet the ROHS & REACH environmental management substances control standards

P GR% 2 ROHS & REACH IEEIRY R E &l5R
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