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P. C. B. MOUNTING DETAIL
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. 1SSU. DATE REVISION DESIGN TOL. UNLESS OTHERWISE SPEC. CHKD UNIT
00 2023-07-20 ORIGINAL DRAWING Jenny BASIC DIMENSIONS TOL.
01 L<10 +0.3 mm
02 10<L *0.5 APPD _@_ :l
03 100<L +0.8
04 ANGLE +5° 1R
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1. — % HE WiGeneral

1-1. & H#HE Scope
ARFUAEA53E FH T R TR 1 - 1 e, R 112 [l FY g B
This specification applies to 1lmm size low-profile rotary encoder (incremental type)
for microscopic current circuits , used in electronic equipment

1-2. brifER A& Standard atmospheric conditions
BRI MESS, IR R L TR T HEAT:
Unless otherwise specified , the standard range of atmospheric conditions for making
measurements and test is as following limits:
V=) & Ambient temperature : 15°C to 35°C
HIXHERE Relative humidity : 25% to 85%
=S & Air pressure :86kpa to 106kpa
U SRS AE B3 B 5 3 (0 2% A e AR ) S DUME AT BE ] AR, R DR SR AR R AT B
If doubt arises on the decision based on the measured values under the above—mentioned
conditions, the following conditions shall be employed:
V=) & Ambient temperature : 20+1°C
MIXHHERE Relative humidity : 63% to 67%
= & Air pressure :86kpa to 106kpa

1=3. A5 FH 3 P 9
Operating temperature range :—30°C tot+80°C

1=4. PRAF IR T
Storage temperature range : —40°C tot85°C K1 fig. 1

2. #iiConstruction o DC 5V
2*1.{3‘T DiTi?sions ‘ LOK O LK
Juﬁﬁﬁ%ﬁin?ﬁﬂ Refer to attached drawing Terminal A Terminal B

3-1. AUE &

Ao— —oB
Rated voltage:DCHV [ 10KQ| .
32 FKHE . (LA 5 Lo g p 7 oo
Maximum operating current (resistive load) ol ittt :
%52k Fach lead: 0.5mA(Max 5mA;Min 0. 5mA) | Terminal C
A =Y . M C ﬁﬂ”% %
NG 2 Common lead: 1mA (Max 10mA;Min 0. 5mA) T 7 T

4. H EHIHE Application Notes
4=1. 8 G e T v i I S TR P 7R SN SR AT B AE6 A H AR 5. SRR S R A S K T A
7 ity 5 T B B M
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
4-2. YRR EAE T I TE 5 SR R AR (R T, A5 5 (1 EURE IR ) A P~ [ 5% v P i o 26 £k 45 2% i 2.
The encoder pulses count method should be designed with taking operating speed, sampling
time and esign of the microcomputer software into cosideration.
4=3. M AR E A S BOEZ I (5-1) |, PAEBOTHBUAR I B FORAS, 32 DAARR A 25 5L
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
4=4. FEVCIT I EEE R 0, 2 FHR/CUE AL %, (B D)
At design of the pulse count process.Using the C/R filter circuit is Recommended. (fig . 1)
4=5. A7 G Z)RERR E K, AT RE 2 T B0 H BOE I R

Care must be taken not to expose this product to water or dew to prevent possible problem

in pluses output waveform.
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5. S MEE Electrical Characteristics

miH &1 S
ITEM CONDITIONS SPECTFICATIONS

Av BRE SHH ARG 2, fr BB il (E2/3) (BRI RuEEN & E)
2 Phase—different signals (signal A, signal B) Details shown in<{fig.2/3>

(The broken line shows detent position.)

i 515 777 17) (=37 i tH T
Shaft rotati- Signal Output
5-1 iR onal direction K2 fig.2 K3 fig.3
Output signal A (A-Citi ¥ [8]) OFF | | OFF—L,—m
put sren , i ON ——— =il oN 1t ! !
format JES 475 ) A(TerminalA-C) | | \
OFF ‘ ‘ OFF w
W BOB-CH D) L t'—‘ ON I i i

B(TerminalB-C) OFF ‘ OFF
YT e I A A O | o O
W EF 75 A(TerminalA-C) | OFF i OFF —m
C.C.W B(B-Co ) | N = LJ ON ‘ ‘
B(TerminalB-C)

015 Mka/360° (K2)

5-2. rfikfe /1 [E1%%360° Fr1f Tk b 4. 15pulses/360° (fig.2)
Resolution Number of pulses in 360° rotation. W20k /360°  (3)

20pulses/360° (fig.3)

™ (E4) Froxbl#, HEi360° /SHIEEFE sl E .
Measurement shall be made under the condition as follows.
Shaft rotational speed : 360° /S Test circuit : (fig.4)

K4 (fig.4) K5 (fig.5)
DC 5V

10K Q 10K Q 3.5V —
5-3. JF ok E Terminal A Terminal B
. . A lT T B lﬁﬁ j‘ﬁ 1.5V - —

Switching | 7 L ------ Encoder

characteristics | = ]- - - - -~ - ﬁWQ% 0N - -

Terminal C

7z Cli T

() gmlBOFFFa% H F 3. 5V ERPIRAS (Fig. 5).

Code-OFF area :The area which the voltage is 3.5V or more(fig.5)

YL ONTE 4 HH H R 1. BVEL R R (fig. 5).

Code-ON area : The area which the voltage is 1.5V or less(fig.5)
%5 NOFF —ONEON—OFFI}, iyt 1. 5V~3. 5V i
5-3-1. &% [a]. MAFE I ESpecified by the signal’ s passage
Chattering time from 1.5V to 3.5V of each switching
position(code OFF~ON or ON~OFF)
RiONS A (191, 5VEA b 1) R AR B R /R t 1, t32
)22 A2 mS AL, 1. 5VEAR IONER A7 3 4h, S % SRk
5-3-2. W BNk il 1. BVEL R RFE I AE 1mS BA I, TUPA)E O 53— A SR k.
(%) Sliding Specified by the time of voltage change exceed
noise (Bounce) 1.5V in code-ON area . When the bounce has code t2<2mS

tl, t3 <3mS

—ON time less than ImS between chattering (tlor
t3) the voltage change shall be regarded as a part of

chattering. When the code-ONtime between 2 bounces is

less than ImS. they are regarded as 1 linked bounce

NINGBO KLS ELECTRONIC CO; LTD WWW.KLSELE.COM
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5-3-3. IR
Sliding noise

2 I OFF A 43 1) B R AR 50

The voltage change in code—OFF area.

3.5VPL k-
3. 5Vmin

5-4. FAfL %
Phase
difference

T (KE6) FracEl#Es, #hPL360° /SHIHE s E .
Measurement shall be made under the condition
which the shaft is rotated at 60r/min

T
M35 (A~CJa]) ‘TAJAJ‘T‘IAAAFAA*OFF
signal A T O\ K6 fig.6
‘ I OFF
‘ - 0N

BEE (B~CI)  |1u|ToTy|Ts

signal B C.W Direction

T1. T2. T3. T4=0.08T
JLE6 (fig.6)

5-5. 48[t

TE ity T~ A1 S B2 a]jiti i #2250V DCo

Insulation Measurement shall be made under the condition 100MQ DL E
resistance which a voltage of 250V DC is applied between 100MQ Min
individual terminals and frame.
5-6. it B8 1E 31 S 4% (8] it ATAC300V H, & 153+ ENGEEEERTEN
Dielectric A voltage of 300V AC shall be applied for Without arcing or breakdown
strength 1 minute between individual terminals and frame
5-7. Uiy f-IAMEAMBA ST | S 5 40 T ONIF 22 e IRAS 54 T e 1QDF
Contact resistance |Measurement shall be stable condition which a 1 QMax

output signal is ON.

6. DL AR

Mechanical Characteristics

6-1. 4= [al 5 ff i

Total ratational angle

360° (Fo1EAY A0
360° (Endless)

Number
and position

6-2. N7 IHE FUOEH TR R E 2~15mN. m. (20~150gf. cm)
Detent torque Only suitable for C.C, equipment
6-3. BB E | REHTHRAEE O30xEMERG M EL2° £2°

Only suitable for C.C, equipment

30detents Step angle:12° £2°

W20 5 E DR PR A E18° £2°

of detent 20detents Step angle:18° +£2°
6-4. FHHERI SR, | 7ERh, WY RN RN 8Kg FRIER S S HER R %1080 Bh i 1e] FEALIEIBR0. 4LL A
Push—pull (7= IR E E EPCB E. ) Shaft play in axial
strength of Push and pull static load of 8Kg shall be direction 0.4 Max
shaft applied to the shaft in the axial direction for

10s. (After soldering of the PC board)

6-5. ¥ify 15 B
Terminal
strength

FEI T B SE 5 N5N (500g) B 71534
A static load of 5N(500g)be applied to the tip of
terminals for 1 minute in any direction.

Ui O IR, Joid BE R Bl AR .
Without damage or excessive
looseness of terminals. terminal

bend is permitted.

6-6. HlEE WAL B [ 5k B
Bushing Nut
Tighten Strength

7. Okgf. cmbh |k
7. 0kgf. cm Min

Shaft wobble

6-7. i i 1] Bt 0. 4mm LLF
Shaft play in axial 0. 4mm Max
direction
1 P Bl T SMMA, #5428 17 B5% 18] I 50mN. m (500gf. em) f) |0. 7+L/30mm p—p PAF (L: f§
6-8. Hhi%Ez) 1 TR T B i R A i (1 BE . O

A momentary load of 500gf.cm should be applied at the

point bmm from the tip of the shaft in a direction
perpendicular to the axis of shaft.

0. 7%L/30mm p—p Max
L:Distance between mounting surface
and measuring point on the shaft

6-9. Bili iy [m1 %% 7 1a1#% 5))
Shaft play
in rotational
wobble

FH i1 FEEARGI € .
Testing by angle board

5° IR
5° Max

NINGBO KLS ELECTRONIC CO; LTD
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then the encoder. shall be subjected to standard
atmospheric conditions for 1.5H, After which

measurements shall be made

4/5
7 M AtEBE Endurance Characteristics
iH #M A%
ITEM CONDITIONS SPECIFICATIONS
FETC S e 2% A4 il LL600~ 1000 & / /I ek 328 & [l % W 7E /345 <100gf. cmf} 30, 000200/
— Hi%E%:5000~80007K. 30, 000+200cycles per below 100gf. cm.
The shaft of encoder shall be rotated at a speed of |7EJ7%E>100gf. cmff 15, 000+ 200/ .
7-1. [l 4y 600~1000cycles/H without electrical load, after with |15, 0004+200cycles per above 100gf. cm.
Rotational measurements shall be made. e tl, t3<5mS. Bk t2<3mS.
life (5000 to 8000 continuous cycles for 24 hours.) AR B ALk
i1 () s BELHT200 @ BAF
Chattiring tl, t3<<5mS. Bounce t2<3mS.
Detent feeling has to remains
Contact resistance 200 QMax
TRFEA02°C, 1R 90~ 95% 1 1E i fE A Hh s B 96 £ 4 JITA UL AL T A%
INBY R, TR IR IR BCE L. 5/ E . The Specifications in clause
7-2. T encoder shall be stored at temperature of40 +2°C all items is shall be
Damp heat with relative humidity of 90% to95% for964+4H satisfied
in a thermostatic chamber.And the encoder shall
be subjected to standard atmospheric conditions
for 1.5H, After which measurements shall be made
I FE85 £ 3°C AME I Al Hh i B 96 £ 4/, T TS 2 4T R
TR RRUCE L. 5/ B Specifications in clause
7-3. T #AE The encoder shall be stored at a temperature of all items is shall be
Dry heat 85+3Cfor 96+4H in a thermostatic chamber. And satisfied

-4 IR
Cold

T JE-40 £ 3°C (R E IR A BB 96 £ 4/,

W EECE L. 5/ JE R,

The encoder shall be stored at a temperature of
-40+£3Cfor 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

R RNAT: J IR GPSE
Specifications in clause
all items is shall be

satisfied

7-5. SR
Resistance
to Soldering

42 Dip soldering.
S JEAR - t=1. Gmm 1) 5 [ 72 HA A
Printed wiring board:single—sided copper clad

laminate board with thickness of 1. 6mm.

N LNl E N I
FEMb TG

Electrical characteristics
shall be satisfied No

heat P FEAR R THIR E100°C LLR, I IE] 14348 LA . mechanical abnormality

Preheating: 1. Surface temperature of board:100°C.

or less 2.Preheating time:within 1 minute

JR4% R 230 £ 5 CELBLR, IR 3FP LY.

Soldering:Solder temperature:260+5C or less

Immersion time:within 3S

F48 Manual soldering

TRIE230°C LA, I [a] 355 LY.

Bit temperature of soldering iron:300Cless than

Application time of soldering iron:within 3S

Ui F1E230°C £ 5 CIRERIEHE IR S35 £0. 580, The  [BHAUE 5% LIS %
7-6. 1R terminals shall be immersed into solder bath at A new uniform coating of
Solderability 230°Cfor 3S=0.5S. solder shall cover75% minimum

of the surface being immersed

NINGBO KLS ELECTRONICCO; LTD
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BN T < #4rPush Switch Portion
e DU MUME H FECI 1 gmid #8 7 FFoL R 5.
Note: The following specification is only suitable for the one type with switch construction
of RE11 encoder series
1. HiE{H Rating
1-1. FiE HLE
Rated voltage:DC 5V
1-2. B RAE L (BT ED
Maximum operating current (resistive load):10mA Max
2. S MERE Electrical Characteristics
S| %A ks
ITEM CONDITIONS SPECIFICATIONS
2-1. $efuh v BH FADC 5V 1mA HEJE 52, <100mQ
Contact Voltage test at DC 5V ImA. 100mQor less
resistance
2-2. #ak BT T Sty - A1 22 2 A (8] g fin HLURE 250V DC.
Insulation Measurement shall be made under the condition 100MQ PLE
resistance which a voltage of 250V DC is applied between 100MQ Min
individual terminals and bushing and plank.
2-3. k% PLIFD o 1453 (OFF-ON-OFF) 4[5 51F. <10mS
Bouncing Shaft shall be push at 1 cycles/s(OFF-ON-OFF) 10mS or less
2-4. i B T Sty ¥ 22 2 A (8] g HTAC300V HA, i 1534 AEH LI
Dielectric A voltage of300V AC shall be applied for 1 minute Without arcing or breakdown.
strength between individual terminals and bushing and plank.
3 PLBRTERE Mechanical Characteristics
3-1. FFRHL% FAAR B (F2HON)
A Single pole and single throw
Switch circuit and (push ON)
number of pulse
3-2. FFREES TE R, Al e BN 4% I 7.
Operation Push static load to the shaft in the axial 500+ 200gf
fore of switch direction
3-3. FF R8s = MO0.5+0.3 mm
Travel of switch CJ1.5£0.5 mm
4 i AMEEE Endurance Characteristics
FETC AT S At RV E B DL I K g F LA R 9 77, BA600Y//NF |30, 000+2007%. (0. 547F2)
F) 3 s 30,000+200cycles. (0.5 Travel)
Push 1Kgf to the shaft of encoder in the axial 015, 000+200¢k. (1.547H)
4-1. ¥ =51y direction under non-load conditions, and with a speed |15,000+200cycles. (1.5 Travel)
Push-life of 600 times/hour. P b rELRH - <200m Q . LT B3 W13 AR
Contact resistance:200mQ or less.
Specification in clause shall
be satisfied
95 Document No 1] Revision H# Date % J» Designed B % Check it W Approved
WILERAT 2023-07-20
X5 File No :KLS04050
ECL 145 5 A7 1F [7] & F
i A VERSION: AQ
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