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F E D C B A
PPy —. ELECTRICAL CHARACTERISTICS H34¥t
Compatible | Pulse JkiF¥: 158k
| . Output Signal Format {55 :AJi%B
2-¢1.55%05 6£0.05 Phase-Difference Hfir%: X TF3ms
5 Sliding Noise ¥g3)MaF : /MT2ms
_ 010 . — Fluttering (Contact) #EAhFBKMRF : /T 3ns
© by 0O .. MECHANICAL CHARACTERISTICS #Hl#4fE
,(:5 Total Rotational Angle 4:[m]%% £ p¥:360°
| . Number and Position of Detents fEALM¥L:15
R i ' —5i Detent Torque SEALMEH J7:20-60gf. cm
| 0 | o =. ENDURANCE CHARACTERISTICS A8
1. 015 8 . Rotational life WE#F#r:50,000 cycles Min
10.3 H | JU. SWITCH CHARACTERISTICS  FFo:Hi#s
L:' " Switch Travel FFXE3)&E: 0.5+0. 3mn
Switch Action FFRFEFA: 500+200gf. cm
Number of Cycles FFKii AkH: 50,000 cycles Min
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(SW1)HH{E3 SWITCH SIGNAL P. C.B. MOUNTING DETAIL
ENCODER OUTPUT SIGNAL
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@ ENCODER ##&H(ERY)

14mm Size Rotary Encoder General Specifications

1.General — AR
1-1 Scope e
This specification applies to 14mm size rotary incremental encoders used in electronic equipment.

ARG P IE A T PRI 2 14mm B UG S A i s

1-2 Standard atmospheric conditions  FRifERKSIRES
Unless otherwise specified, the standard range of atmospheric conditions for making measurements
And tests is as follows:

BRI A ME S, BIMRAE LT KR FEET:

Ambient temperature 1 15C~35C

Tk &

Relative humidity :25%~85%

AEX

Air pressure : 86 KPa~106 KPa (860mbar ~ 1060 mbar )
Uk

If there is any doubt about the results, measurements should be made within the following limits:

AT RS, B RAE LAR 26 AT

Ambient temperature :20Cx+ 1C
T &
Relative humidity 1 63%~67%
TR FE
Air pressure : 86 KPa~106 KPa  (860mbar~1060 mbar)
guin
1-3 Operating temperature range :-10°C~+70C
&R
1-4 Storage temperature range :-40°C~+85°C
PRAFIR S
2. Construction Fo)its
2-1 Dimension R~ : Refer to attached drawing 2 W il i
3. Rating Voltage :DC5V  10mA
HE H
4. Electrical Characteristics AR
NO. ITEM TEST CONDITIONS STANDARD RANGE
Fr5 mH moak 2% L7 (i e
<Fig. 1> Phase-different  output  signals

Output signal
format
fith L5

UL

(signal A and B). Details are shown
in <Fig. 1>.  (The broken line
shows detent position of encoders
with detent type)

TEMBEH IS (A K& BRE), A
WIS I —. (B2 RaE
VETRE DL R 45 1 B B Ar)




Shaft rotational Signal Output
direction
[ %% 75 7] 5% it B
F | |
A (Terminal A-C) |7 | | |7
C.W. A (A-C 3 1)) N | |
RS 77 7] == | |
B (Terminal B-C) J J
B (B-C i [a]) |
A (Terminal A-C) OFF l
A (A-C i -[A]) J J
C.C.W. ) I\
WEHEGTE | B (Terminal B-0) | - P :
B (B-C 31 [f]) ﬁ | |
|
| |

Number of pulses in 360° degree

4 Resolution " 15 Mkt /360°
- rotation.
I HER " i o 15 pulses / 360°
Jiek% 360° (ki AL
Measurement should be made under following conditions:
1. Dial rotation speed--- 360° /sec.
2. Test Circuit--- as <Fig.2> shows
Note: Code-OFF area: The area where the voltage is 3.5V and more.
Code-ON area: The area where the voltage is 1.5V and less.
& A% S B SR A AT -
1. A e ik - 360° /AD
_y 2. ML H--- WP o
Switching - ~ N
haracteristi JE: OFF : #iHJELE 3.5V P L X 35k
characteristics
4-3 ON  : frti s SAE 1.5V LR X5
o e . Fig 3>
DLswr DFF —
glm{fz 101{:2%
= vwe 35—
El_ 0 el B '
| & & i l_
! ! — - ———— *4|—————| HH—
! o | 1.3¢
: : Hncedez
I | b 53 CM
O Tummed ¢
' b s




Fluttering

Specified by the signal’s passage time from 3.5V to 1.5V

(Contact) or from 1.5V to 3.5V of each switching position (Code
5 8 s (‘)F£—>ON or ON—OFF) ‘ tl,t3 = 3ms
WS M 3.5V I3 1.5V(t1), BiM 1.5V P43 3.5V(13)
i BTt % T (] (4f% N OFF—~ON or ON—OFF).
Specified by the time of voltage level change drops to
o ] 1.5V and lower in code-ON area. When the sliding noise
Sliding noise .
in code-ON area between t1 and t3 less than 2ms, they are t2 = 2ms
T Bl R regarded as one linked signal.
HLR 42 1.5V BUR 1) ON XA, 76 1 K& 3 X3k
[T AL/ T 2ms (UM (12) MONEESER)INS .
Measurement should be made with the specified dial
rotation speed as described in clause 4-3
B NAERAEL DL 4-3 SR a8 B FE T EAT
<Fig.4>
]
llilinga @l
CwW AES(ACH) _I
et A Ll In <Fig 4>,
BIES(B-CH) | | AT = 0.08T
Phase-difference lenal B r Z WY PR,
4-4 | ML % MALZAT =
_— T 0.08T
égfﬁij?jm MES(A-CH
Slgnal A I_
BiE S (B-CHH) et |
Slenal B ] : :
Note: This specification (4-4) is changeable when shaft is
operated by manual; please check the performance by
using actual circuit and knob.
T AT (4-4) 72 LL T A e BN R AR € 2 H
P25y, TG G 9 bR s S e R der 25 A% R
Insulation Measurement should be made under the condition that a
4-5 | resistance voltage of 250V DC 1maA is applied between individual 100M Q Min.
itz JUEET terminals and case. BHBT 100M Q DA I
& N AR Ab e 5 T Z I8N — 250V DC 1mA
B % .
Measurement shall be stable condition which a output
Contact resistance | signal is ON. 1Q Max
4-6 | s flAlEEARBE ST | S S AT ON I 22 @ RaS A% T I E . 1QULF




Dielectric A voltage of 300V AC/ImA applied for 1 minute, or a Without damage
strength voltage of 360V AC/ImA applied for 2 sec. between to parts, arcing or
[NEENES individual terminals and case. (Leak current: 1mA) breakdown.

4-7 | (Leak current: TE v 154058 2 8t in— 300V AC/1mA HL B 1 X A TG4
1mA) grer, BN 360V AC/ImA HUR I 2 #ef. (B4 | BRolEifE.
(RHI: 1mA) | JREFRIE)

5. Mechanical Characteristics HUARAFIE

NO ITEM TEST CONDITIONS STANDARD RANGE

Fr 5 I H m ok & br e Ve
Total rotational 360°(Endless)

5-1 [ angle / 360° HE4E
e i B

5-2 | Detent torque Applied for with-detent type. 20 ~70 gf.cm
EALE B T | & T B E AL R E LA
Number and
position of | Applied for with-detent type. 15 detents

5-3 | detents & T HAEN AR E RN ( Step angle:24 °+3°)

7 L A
(AN

A static load of 3 N (310gf) should be
Terminal applied to the tip of terminals not less than

5-4 | strength 10 seconds in any direction. (Terminal bend Without damage or excessive
it 5 P is permitted) looseness of terminals.

X ity - B 4 ity AT A 75 ) il LA 3N(310gh) | i T E B AR a8l
s 10 B8k . (T2 Bl A Fe )

Push static load of 30N(306gf) shall be applied

to the knob in the direction A for 10 sec. And

push static load of 5N (510gf) shall be applied

to the knob in the derection B for 10 sec. (After | pMeet the electrical characteristics

Push strength of | installing) no damage to the body, no obvious
5.5 | knob Fe g #ll A J5 14 30N (306 gf) B J7 1 SN | a0

I 9 5

(510gf) FIEREATIN 10 Fb4h, CBEEREAR

A L URFYE, HLE EBR, T
W R i




6. Endurance characteristics i A 14 f&

NO ITEM TEST CONDITIONS STANDARD RANGE
Fr5 o H m ok %k b #E 8
The encoder should be stored at temperature
of 80 =3°C for 240 &= 10hr. In a thermostatic
chamber, and then keep the encoder in a Specification in clauses 4-1~4-7
Dry heat standard atmospheric condition for 1.5hr and 5-1~5-5 must be satisfied.
6-1 | i AR before proceed the measurement. WIRFF & 4-1~4-7 F1 5-1~5-5
Zrtd 2 MR AT AR N 803 CIIME | KRN
R TE 240110 /N, REHET
R IR 1.5 /N
The encoder should be stored at temperature
of -30 = 3 C for 240 &= 10hr. In a
thermostatic chamber, and then keep the Specification in clauses 4-1~4-7
Cold encoder in a standard atmospheric condition and 5-1~5-5 must be satisfied.
6-2 | i FERF: fc?r 1.5h‘r b?f(irf proceefl the Tneasurerrzent. B ARG 4147 F1 5-1-5-5
BB TR R0 L3CIE |
B TR 2404+ 10 /MK, SEBET | T
(RN e At DE S s L B N i N
The encoder should be stored at temperature
of 40 +=2°C with relative humidity of 90% to
95% for 240 £ 10hr. In a thermostatic
chamber, and then keep the encoder in a Specification in clauses 4-1~4-7
6-3 | Damp heat standard atmospheric condition for 1.5hr and 5-1~5-5 must be satisfied.
M RE AR before proceed the measurement. WA 4-1~4-7 F 5-1~5-5
Gt A AR AT U TR E N 40 £2°C, X | ZRakIIME
MDY 90%2 95% [I1E IR 7 #% HHIUE. 240
10 /N, SR JE P E TR TR P S
1.5 /NI
No excessive deformation or
damage (except the deformation
Measurement should be made by packing the of terminals).
encoder with vinyl package then dropped Specification in clauses
Free falling from 60cm height to the concrete floor. 4-1~4-7and 5-1~5-5 must be
6-4 | EhVEReIE W omfdas UL MG RAM B e, dmEhi | satisfied.
60cm )=, BCH MV ARG 2RE L | G AR a1 A2 T
1, FREAT R BIA) o
WIRTF 4 4-1~4-7 Fl 5-1~5-5
A HIRE -
Following vibration should be applied to the Specification in clauses 4-1~4-7
6-5 | Vibration encoder, after that the measurement should and 5-1~5-5 must be satisfied.
T} 2 AR P be made. The vibration frequency ranged | WZAIfFH 4-1~4-7 Fl 5-1~5-5

from 10Hz to 55Hz and return to 10Hz, it

SR IIE o




should be transverse in 1 Min. with 1.5mm
amplitude.

This motion shall be applied for a period of
2Hr in each of 3 mutually perpendicular axes
(A total of 6Hr)

fit 10 Hz ~ 55Hz ~ 10 Hz HZLES)
e (1AM 0ARNE 1.5mm). X, Y.
Z B rREs) 2 AN (E 6 NP

Resistance  to

1. Solder dip:i& /&
Preheating condition: Surface temperature of
the substrate shall be settled within 100°C in

one min.

There are no any loosened terminal

6-6 | Sold-ering heat | Tii#: FEARFRMEZ100°C LA, 14081 A. which may cause intermittence.
YR I T Solder temperature 260+ 5°C for 5 sec. Uiy - AN RERA B S 5| 76 T K
JRIR P 260+£5°C, 5 .
2. Manual Soldering: Less than 350°C and
quicker than 3 seconds.
THE:350°C LA, 3 PRAA.
h) [ =
PR 2t (profile)
Bl E T R
Reflow 4 W ( profile) 1. BHBE(40°C)BI150 THTMETR
6-7 | LI X | | sl
g Al {240 C 5T 2. 150 'C~200 CEH{E Ee =R
o p=inig B #£60~120%
3. gi‘:g;? ‘CHyE [EERH{EI0~T70
b B amano Case
5. [EERBHEI~SC/s2 RAKF
* ;o%f;%ﬁ%ﬁimﬂ&
The shaft of encoder should be rotated to
50,000 cycles at the speed of 600 cycles/ per
hour without electrical load. Fluttering  :tl,t3 = S5ms
After that measurements should be made. Sliding noise : t2 = 3ms
However, measurements should be made Detent feeling must remain (for
Rotational Life | every 10,000 cycles during the test. detent-type only).
6-7 | a7 1 1 cycle: rotate 360° C.C.W. then 360° C.W. Pefhk e . t1, 83 = Sms
TeHSAAA T AN 600 YRHEEE R EE | SR ©2 = 3ms

50,000 .
Bl 4ETA 10,000 A MR .
1 [\l IE % ies 36004 1 [al%;,

SE AN ZROR S SR AT {5 BE T g
CBUGE T ROE AL IR




The Knob of encoder shall be slide at a speed Contact  resistance:200 mQ
of 600cycles/H without electrical load,after orless.Specification in clause
6-8 Switch life with  measurements shall be made shall be satisfied.
VAR Z=aii] 50,000+200cycles. P fio e B - << 200 mQ. H B B b
FETC A A 2 A T HEAHL LA 600 RN | AT
2] 50,000+200 X -
7. Note for soldering method 5573 & F
NO ITEM TEST CONDITIONS
Fr5 i H m o %
Please avoid cleaning of P.C. board because the flux used during the dip soldering
Clean process may enter the encoder and cause poor contact.
7-1 | &R

HIERRTSY, PUONEEBGR NIEFIEL R T, {9 Nt as s, 1M
AR

8. Precautions in use 17 F Fif 3 & 35 10
NO ITEM TEST CONDITIONS
Jr5 I H Wl 2%
Storage Storage in high temperature, high humid and corrosive gas environment should be
8-1 | enyironment avoided.
PERIETNE VB SATTRCT il s B A B R R 3 T
For the implementation of the pulse count or menu control, always use the RC
filter circuit shown as below.
FE Kb BB T 1 A2 F I, ST BESRHT R B BT i RC I8 I8 HL it I 8
o
Lo
8-2 | RC Filter circuit
o 10 Er: LI Er2
RC JEH L
10 Er2 BEE 5 T 10 Erz2
"Ny Torminalf  Torminal & iyt
I - & 1
— ool iF ! ! = ool iF
e .
T B —ng e
prmial
| o |
Pulse count | For the pulse count operation, care should be taken with operational speed,
8-3 operation sampling time and Masking time etc.
kb BaRE | AT R AL B RS T e VR BRI R) 2 B I 1) 55




For product of with-detent type, detent position is always aligned with A-OFF

phase; therefore, it is strongly recommended that use A output signal for the

Application
8-4 | i reference of the software design.
Bt Ar R i, REASEAL RS IEALE Y A B tHiRS OFF ARAS, PRIMAE ™ i
R BB b, el LA ARG S
Care must be taken not to expose this product to water or dew to prevent possible
8-5 | Waterproofing problem in pulse output waveforms.
Bk et A1) ity ) AR AR 00 2T s B R R A B UK B ER K, DL SRS B A Y O, 1K
6 H S
Excessive impact force may decrease the performance or even cause damage of the
8-6 | Impact product. For best performance consideration, care must be taken to avoid excessive
EC i impact force.

] it ) e R S BE T 7, S BR RS R OPLRE, e S BE A

9. Push momentary switch FI<¢&B4y
9-1 Switch rating DC 16V 3A (10 mA Min.)

TFIRAIE
9-2 Electrical Characteristics
BRI
NO ITEM TEST CONDITIONS STANDARD RANGE
Fr5 o H m ok 2% B #E JE
Contact Measurement by the 5V DC/ 1 mA. 100 mQ Max.
9-2-1 | resistance PA 5V DC/ 1mA . /NF 100 mQ
P PR 4T
Chattering Switch is operated at the rate of 1 cycle/sec.
P fh 5 Bk One cycle is OFF—~ON—OFF . Less than 10 ms.
9-2-2 TR CLEERD 1 S ER AT /NT 10 ms
1 ¥ 95 (OFF—~ON—OFF ) HI{EHE1E.
Insulation Measurement should be made under the condition 100MQ Min. between
resistance that applies a voltage of 250VDC/ImA between individual terminals and
9-2-3 | gaZ Bt individual terminals and dial. dial.
fEd T SR AL Z 8], M 250VDC/ImA HLE i - 5 oA 2 1) 4 2 PR
L KT 100MQ.
Dielectric A voltage of 300V AC/ImA applied for 1 minute, No damage to parts,
strength or a voltage of 360V AC/ImA applied for 2 sec.
Mirf L between individual terminals and dial. (Leak | arcing or breakdown.
9-2-4 | (Leak current: 1mA). X 2 1A A AT ART SR
circuit: 1mA) | 7E& i 7 SR Z A — 300V AC/ImA HJE | FHER. WEmR kA,
(e FRLAL MR 1 208, 8NN 360V AC/ImA. H IR 2
et (BRI AR .




10-3 Mechanical Characteristics

BRI

NO ITEM TEST CONDITIONS STANDARD RANGE
Fr 5 i H U o br #E TG
Contact
arrangement ) S. P. S. T. (Push ON)
10-3-1 | FFoG[ATEE £ FAR B 4% ( Push ON)
A
Switching
10-3-2 | stroke / 0.5£0.3mm
TR 5=
Activating
10-3-3 | force / 300 ~ 800 gf.cm
YE3h 7
10-4 Endurance characteristics i A P
NO. ITEM TEST CONDITIONS STANDARD RANGE
Fr'5 o H moak 2% L7 (i e
The Knob of encoder shall be slide at a speed of | Contact resistance:200 mQ
600cycles/H without electrical load,after with orless.Specification in
Switch life measurements shall be made 50,000+200cycles. clause shall be satisfied.
10-4-1 | JFoA5 4 FETC GuAs 2610 T e gH BA 600 /NN FEHE S | #EAd F B : <200 mQ. HE
50,000+200 VX . 5L R TSR
Approval Auditing Projected
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