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1. General —fZIH
1-1. Scope i&F K%
This specification applies to 11mm size low-profile thin rotary encoder (incremental type)for
microscopic current circuits used in electronic equipment.
AU i F TR 7 A PG AR R ET i 10 Ry R K [ e B 4 -
1-2. Standard atmospheric conditions #R#ERSIRZS
1-2-1 Unless otherwise specified, the standard range of atmospheric conditions for measurements
and test is as following limits:
ISR JE R R ERIN, WS RS se iR RHOIRAS, ARvEEa N
Ambient temperature JEE:  15°C ~35°C
Relative humidity FHX1 V2% : 25% to 85%
Air pressure < J%: 86kPa to 106kPa
1-2-2 If there is any doubt the results, Measurements shall be made within the following limits:
AN SRR A A 1) A R R RIS, T B E A R SUIRES, ARvEE R A T
Ambient temperature J3)%¥:  20°C+1°C
Relative humidity FHX1 V2% : 25% to 85%
Air pressure < J%: 86kPa to 106kPa
1-3. Operating temperature range
R EEVERE . -10°C to 70°C
1-4. Storage temperature range
TRAFIRFE VG -40°C to 85°C
2. Construction i
2-1 Dimensions JX~}
Refer to attached drawing
DT IR e 1)
3. Rating #iEE
3-1. Rated voltage: DC 5V
3-2. Resistive load: 0.5mA(common lead:1mA)
®
)
@
5 * il B #| & # HOE &

LIS . QR-050224-01 RATHRRA: A
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4. ELECTRICAL CHARACTERISTICS A MR

ITEM TiH CONDITIONS %4 SPECIFICATIONS #i#%
2 Phase-different signals (signalA, signal B)
Derails shown in (The broken line shows detent
position.)
AL B 15 5% AR AL ZE St I B4 DL I
PR U, R S E N B TR (B R R R
Wk R AN FETLE.)
Shaft rotational direction Signal Output
i 1n) 77 1) ER) O
Output signal A(A~C i 11)) OFF ; ;
41 format A(Terminal A~C) oN ‘ ‘ I_
s s C.W. ! !
JnrssE | BB-C M) —_ |
B(Terminal B~C) ore | \ |
ON ‘ ‘
A(A~C 3T I)) o | |
A(Terminal A~C) — ‘
C.CW. oN | |
W7 1 B(B~C ¥ [i]) OFF ‘ j
B(Terminal B~C) ON | | I—
42 Resolution Number of pulses in 360° rotation. 20 pulses/360° for each phase
IrfRee [ %% 360° fr) % Hi ki 4. 20 Mk t/360°
Measurement shall be made under the condition as follows.
1)Shaft rotational speed:360%/S
2)Test circuit
FEFTRIE RS, il L 36008 A RE (R FE I 2
B= =
< fig.2 > < fig.3 >
DC5V  OFF
10Ke 3.57
4.3 Switching o 157 M IA\ M
characteristics | o | Frcoder ON - Vt( L_JV t
GES i o | ~
% s
Note: Code-OFF area :The area which the voltage is 3.5V or more
Code-ON area which the voltage is 1.5V less.
TE: gihhas OFF fifaih fLs 3.5V DL LIRS
it ey ON ffa it LIS 1.5V DUF IR
®
)
@
5 *k il B ¥ &% & HOE £ M
RGN T QR-050224-01 RATHRAR: A
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4, ELECTRICAL CHARACTERISTICS H/AS#H:f2

ITEM WiH CONDITIONS %44 SPECIFICATIONS #i#%
On the case within detent, B
Specified by the signal's passage time from 1.5V to3.5V of each | ) )
. o o signal  will be  irregular
Chattering switching position (code OFF-ON or ON-OFF) o
| e 45§15\ OFF—ON 5 ON—OFF B A1l 1.5v~3.5v il fony | o oo
=7 E —ON g — i 1.5V~3.5V i X N
i R I, 26 R A B A3
[ B AR FIRE R X
SPRGLME. t1,13<3mS
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
Sliding noise | chattering (t1 or t3).the voltage change shall be regarded as a
(Bounce) part of chattering. When the code-ON time between 2 bounces is )
4-5 o . t2<<2ms(3.5V Min)
W less than 1mS.they are regarded as 1linked bounce.
(B Zh% O NFS4-1H) 1.5V LA B ¥ B ARSI R £ 4R » t1,63 2 [H]
A 1T =L 15V VRO N, Jioh R & Rk
&) 1.5V PAF RVE FEIZE 1 ZRP LA BNy, T Dy 53— KBk
4-6 | Sliding noise | The voltage change in code-OFF area. 3.5V MIN
BBl F S A v PR ) 48 B F A X ) 35V Bk
Measurement shall be made under the condition that the shall is
rotated in 360%.S™(Constant speed)
T E 3600.ST I MURAE T, MR,
Nt} 475 18]
cw
AfE 5 (A~CIf)
Signal A
Bf& 5 (B~CIA))
Signal B
Phase ST 1 . AT=0.25T+0.1 in (Fig.3)
. CCW
4-7 difference AMEE (A~Clil) —| OFF
s 2 Signal A -~ ON
BiE5 (B~Cl]) e --- OFF
Signal B
Note: AbOve specification (4-4) is changeable. When operate by
manual please check performance using actual circuit and knob.
WRHT BT sh T AR L EOR N, 5
B (4-4) FK A ARBTG5
BB EEE R, FaBARENEG WkET, %
NS [ B R v B T3l
Contact
4-8 Resistance Max 1 Q
FefuhrpU PR
®
@
@
F = * Vil H 8| &% # | & & [ fF &
FH IS : QR-050224-01 RATHRAS: A
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4, ELECTRICAL CHARACTERISTICS HLS PR

ITEM TiH

CONDITIONS 14

SPECIFICATIONS #i%

Insulation resistance

Measurement shall be made under the condition which

a voltage of DC 50V 1 min is applied between

Between individual terminals

4-9 o . . and bushing 10MQ MIN
“#a2 Wi H individual terminals and bushing. 2t L 1OM O LI
o - A 2
fE3H A E Z W5 DC 50V 1 7r%h
. . A voltage of AC 300V/1mA shall be applied for 1 | Without arcing or breakdown
Dielectric strength . Lo . . y
4-10 minute between individual terminals and bushing NEEEE e

i Fi s

FE3 A E Z WS AC 300V/ImA FLE 1 74k

5.Mechanical characteristics HLi 7 G :

ITEM  TiH CONDITIONS %14 SPECIFICATIONS #it&
- Total notational angle | Angle of effective rotation 360°(Endless)
4 Rl f E A R A 360° (JG1E44AR)
Rotational torque Measure the rotation torque
5-2 . 90~160 gf.cm
B4 7 el 714
Detent torque Only suitable for C.C, equipment.
5-3 X . . 90~160 gf.cm
R R 5 RiGH TR REE
Number and
. Only suitable for C.C, equipment. 20 detents
5-4 | position of detent U T I s 20 S
o N Nla NI AP ROEDL
N B RALE
Without damage or excessive play
Push and pull static load of 50Nshall be applied to the | in shaft No excessive abnormality
shaft in the Axial direction for 10S. (After installing) | in  rotational  Feeling. And
Yl N 50N (5.1kgf) HIFERffT 10 #%h. (R | electrical characteristics shaft be
5-5 | Push-pull strength of . . o
hatt RERBERE, Wil satisfied.
sha
\ F A R e R EA
RS e
A A H AR E T Em S
WK AR R .
A static load of 3N (0.3kg) shall be applied to the tip | Without excessive play in
- Terminal strength of terminals For 10S in nag direction. terminal or Poor contact.
Ui 5B L St TR AR AL, SR —J7 FME T 3N(0.31kgN & | i T AN1E A U 5 A 1 Bl i
fiar /7 10 #oéh BN BCALA AT H L
A momentary load of 50 mNm (0.51Kgf.cm) shall be . Wobble
lied o ; ] haft Bushing Length o
applied at the point 5mm from the tip shaft in a THIRE
Shaft wobble ?p _ p _ P A E (mm)
5-7 B direction per pedicle to the axis of shaft. (mm  p-p less)
BT . - , .
£ FE BT Smm A4, Bl P E OHE B & 5.0 1.0*L/30
50mNm(051Kgfcm)B’\Jﬁﬁl‘Eﬂﬁ7ﬁo 7.0 0.7*L/30
®
@
®
F = * Vil H 8| &= | & & B B
FHYRS: QR-050224-01 RATHRAS: A
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5. Mechanical characteristics L g :

ITEM

WiH

CONDITIONS %1

SPECIFICATIONS #it%

Side thrust strength
of shaft

A load of 20 N (2.04Kgf) shall be applied at
the point 5mm from the tip of the shaft in a
direction perpendicular to the axis of shaft for

Without excessive play of
bending in shaft -
THRAEELERRE DT B

58 | .. | 10S. . RE%.
B i E RSl \ o L . ;
. 78 Tk 5mm AbiET 20N (2.04Kgf) 17 | No mechanical Abnormality .
FROUE ) 10 A0 (it iR = RO, W | HUBRE LA R BLA
)
A load of 80N(8Kgf) shall be applied at the | Without excessive play of
Push-pull strength | point 5mm from the tip of the shaft in a | bending in Bracket .
of Bracket direction perpendicular to the axis of shaft for | mechanical abnormally. 7 4%
5-9 | 34 B K | 10S. B RS HE 2 P EE
ki BTN 5 miIA &, HEPHZEANT | LR H AR
8ON(BKgf) it 10 W%, (Himitf4% % | No mechanical Abnormality .
RS, A2 BUBRRIE A S H LA
Shaft lay in ) 0
5-10 | rotational wobble Testing b){ arEIe board. 40'\{IAX
0 [ 42 FH AR FEASGI E o 4 LU
BUSKIRBER, 152 Mi<fig.4>Z KR, IN-m (10.2 Kgf-cm)
Bushing Nut Tighten the nut according to <fig.4>. SN
Tighteng Strength Chassis JiJ8 1N-m (10.2 Kgf-cm)
B IR /Washer Ll MAX
- =P (fig.4) AATIZSLAE 2 .
Applied for with-thread type .
= A SES
1. Omm Min
®
@
®
FF 5 ok Vil H % HoOA B
FHGi S QR-050224-01 RATHRAS: A
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6.Endurance characteristics i A 4 fg

ITEM TiH CONDITIONS %1 SPECIFICATIONS #it%
The potentiometers shall be stored at temperature of 80+3°C
Heat for 240+10H in a thermostatic chamber. And the | Specifications in clause
61 | resistance potentiometers shall be subjected to standard atmospheric | 4-1~4-10 and 5-1~5-4
T conditions for 1.5H, After which measurements shall be made. | @ 2 fF & 4-1~4-10 F
I JE 80+3°C FUIEIR A K E 240+10 /N, HIRFEF | 5-1~5-4 T H M
JCE 1.5 /N JE DA
The potentiometers shall be stored at temperature of -40+3°C
Low for 240+10H in a thermostatic chamber. And the | Specifications in clause
6.0 temperature | potentiometers shall be subjected to standard atmospheric | 4-1~4-10 and 5-1~5-4
resistance | conditions for 1.5H, After which measurements shall be made. | @4 20 £F & 4-1~4-10 Al
AR | I -40£3°C (T IEAN THTE 240110 /N, HIEHIR AR | 5-1~5-4 T H AR HE
JECE 1.5 /N JE P
The potentiometers shall be stored at temperature of 40+2°C
with relative humidity of 90% to 95% for 240+10H in a . .
Moisture | thermostatic chamber. And the potentiometers shall be Specifications in clause
. . . .. 4-1~4-10 and 5-1~5-4
6-3 | resistance | subjected to standard atmospheric conditions for 1.5H, After WG 41410
it ¥4 | which measurements shall be made. P AR .
IR 40 2°C % 00~95% (IR h i E 240610 | TH AR
AN, AR TR T CE 1.5 /N S
The following vibration shall be applied to the potentiometers,
after whack measurement shall be made: The entire frequency
Vibration range. From 10Hz to 55Hz and return to 10Hz.(total | Specifications in clause
] excursion:1.5mm) 4-1~4-10 and 5-1~5-4
6-4 resistance
-_— This motion shall be applied for a period of 2H in each of 3 | & Zi & & 4-1~4-10 1
mutually perpendicular axes(A total of 6H) 5-1~5-4 Tl H (R AH I E
10~55~10Hz Z4R5) (1 FFM1 1 438k #R0E 1.5mm), 7E X,
Y. Z3AAABRT ) B 2 /N (3 6 /MDD
®
@
)
FF 5 ok Vil H % HoOA B
FHGi S QR-050224-01 RATHRAS: A
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6.Endurance characteristics i & 11 &

ITEM TiH CONDITIONS %t SPECIFICATIONS Ht k%
The potentiometers shall be fallen freely at any posture
. from 60cm height to the concrete floor covered with | Except the deformation
6-5 Free falling vinyl-tile. After which measurement shall be made. of terminals
H AR

il i B AE CMRRIE A RO, R ERETT R B ML 60
WO, RE VA PR B S

Ui 5> A TEARIA o

The potentiometers shall be stored density 3+1ppm at
temperature of 404 2°C with relative humidity of 90% to
95% for 240+ 10H in a thermostatic chamber. And the

Specifications in clause 4-1~4-10

) potentiometers shall be subjected to standard
HS resistance . » . and 5-1~5-4
6-6 atmospheric  conditions for 1.5H, After which |
TR B A 1 WASF4r 4-1~4-10 F 5-1~5-4 T
measurements shall be made. I
" I E
WRPE 34 1ppm, i /& 40+2°C Wi 90~95% 1 fH ifi 1 i
R PR 24010 /N, AEFRERHRE 1.5 N
JE I
Chattering: t1&t3<5mS
Bounce: t2<3mS
Frtk: t1&t3<5mS
) Wizh: t2<3mS
The shaft of potentiometers shall be rotated ) ]
) Detent feeling has to remain
. . t015,000cucles at a speed Of 600~1000cycles/H without | . N
Rotational life ] ) Do T PR RR IR A T 5T S TR
6-7 electrical load, after which measurements shall be made.

(5] e 75 iy

EEE. FIE. JCHAR NS T L 600~1000 /7N
i 53 B [A1 %% 15, 000 J& .

(Applied for detent type)

(EH T HA S A2 HLY)
Specifications in clause 4-1~4-10
and 5-1~5-4

WIRFF 4 4-1~4-10 Fl 5-1~5-4 T
H AR E

7. Soldering conditions &

EAEE

ITEM

WiH

CONDITIONS %1t

SPECIFICATIONS #i#%

7-1

Manual Soldering

Bit temperature of soldering iron:300°C or less

Application time of soldering iron: Within 3s

Electrical characteristics shall be
satisfied no mechanical

abnormality

yith ARG RIBR . BT
TRE A 300°C DUF, IIAERF 3 b MEFERIOEA 2P %
fi JC 8
®
©)
®
F 5 * i H % CER < S I (54
LS. QR-050224-01 RATHRRA: A
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7 . Soldering conditions #5745 4% 4k

ITEM

T H

CONDITIONS 14

SPECIFICATIONS #i%

7-2

Dip Soldering

BB

Printed wiring board: Single-sided copper clad laminate
board with thickness of 1.6mm.
R AR . t1.6mm ST AR
Flux 271
O Specific gravity:0.82or more.
tbd#E: 0.82 DL L
OFlux shall be applied to the board using a bubble
foaming type fluxes.
ARHR M R 2 A7)
OThe board shall be soaked in the flux bubble only to
the middle of its thickness.
AR, RN T BNR BIFAR E 1) — & h
FeHfE.
O Flux shall not come into the component side surface
RIS 22 FEAR AL A R 1L
Preheating: i
Surface temperature of board: 100°Cor less.
HEARF M. 100°C L.
Preheating time: within 1min
TRAE]: 1 08P PAPY .
Soldering 54
Soldering temperature:260°C +5°C
FRBIRE: 260°C+5°C
Preheating time: within 3+1S
TiFAIS (] 3E1S LA
Conduct the above soldering process for 1 or 2 times.
LA R B, SRR TR 1~2 IR

Electrical characteristics shall be

satisfied no mechanical

abnormality
AFELEAR IR, BT £
ARG 7 o

®
@
)

¥

S P H 4

LIS . QR-050224-01

RATHRRA: A
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7. Soldering conditions 1545 2%

ITEM TiH CONDITIONS %t SPECIFICATIONS #t k%
Please avoid soldering on upper surface (the component
side surface) of the P.C board as shown below.
TR SRR, KRB N (AL 2K ) P.C.B
MR, H2% TE.
145 i ¥
Flux filter Soldering femiat
P s T copen -
sl
e wotace w
Please avoid cleaning of P.C board because the flux used
7-4 Cleaning during the dip soldering process may enter the
HRRIEY potentiometers and cause poor contact.
HERIGY, FONERENERE SRS, HYs
BN A, G RN R .
®
@
@
FF 5 ok Vil H 0| &% I (=
RGN T QR-050224-01 RATHRAR: A
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8. Precautions in use: J¥ & I

ITEM TiH CONDITIONS 41 SPECIFICATIONS }it%
. During operating storage in high temperature and humidity,
Storage condition . . )
8-1 s and in corrosive gas should be avoided.
(RERZN s e
TR T iR, W R B T I
At design to the pulse count process.
Care should e taken with operational speed, sampling
8-2 Clock
- timeand Masking time ate
I ks N e
W FRVE RN ikt S AL R K B T 2
JERPRAERE . HURE S [A] B 30 B8 [A) 4
With this part. Detent position will always be aligned
o With A-OFF phase. Therefore make the A phase the
8-3 Applications . . L
N reference at the soft ware design  stage. K| Jy s il i 55 i
. 4 2 T N SIREIVIPN N N N LD
JEASTEALE DY A FRALH BEE SRS, BT AR ORI Bt
b, ZRL A RGNS B B
At design of the pulse count processes. Using the C/R filter circuit as bellow is recommended.
VT BN kR R BET N, BBV C/R S RIS E, T ER:
vce
TR TR T e sy
8-4 Designed Filter Terminal A _ Encoder Terminal B
Circuit
0.01 uf 0.01 uf
; Terminal C L
76 ZA¢ 6N\
Care must be taken not to expose this product to water or
8-5 Bk dew to prevent possible problem in pulse output wave form.
Water Proof VRS R AR, D6 R S B AR B /K B ER /K T R
WG B P ER e T, DA e R
Consideration to provide protective guard for knob is
highly recommended to avoid side pressure to the shaft. <
8-6 ) s ’ y . P N L
Side St T, TR SRR A ey, B DA SR i 1
ide Stress
BRI, WA ERIEERMIEES, AR &L
At
Excessive impact force may decrease the performance
J— Of this product. Please pay attention to impact force.
= v =7 N
8.7 | . AR it 0 B To kR R 7, DA CR R B
- mpac s N _
REo TR T ).
®
@
@®
Fog k Vil H % B fE B

LIS . QR-050224-01

RATHRRA: A
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9. Push switch portion #EzhFF &Ry

9-1 Note: The following specification is only suitable for the one type with switch construction of R11 encoder’s series.

E: DT RERT RLL G RFIHE KL .

9-2 Rated capacity (Resistance load): DC 5V 10mA (1mA MIN)

il

[~ —

JEATE

CHEFHAFT): DC 5V 10mA (ImA LA_E)

10. Electrical characteristics B 14 B :

ITEM TiH CONDITIONS 414 SPECIFICATIONS #it%
101 Contact resistance | Voltage step-down test at DC 5V 1mA A DC 5V/1ImA 100mQ MAX
e L BH K 5V DCIIMA Hi T BE Rk 2 B K 100 mQ
10-2 Bouncing Shaft shall be rotated at 1 cycles/S (OFF-ON-OFF) Less than 10m sec.
IR A 1 Fb4h 1 /MR (OFF-ON-OFF) [l %32 5% 10msec LA
) Measurement shall be made under the condition which a o )
Insulation . . o Between individual terminals and
) voltage 50V DC/ImA is applied between individual
10-3 resistance . bracket MIN.
s terminals and tracked % (L 10M @ BLE
22 3 - . . Y5 AR R PH AT >
FE& I 53R 2 8], A 50V DC/ImA HLJE .
A voltage of AC 50V 1/mA shall be applied for 1 min or a
voltage of 250V AC shall be applied for 1 sec between
individual terminals and bracket.(leak current:1mA)
Lo4 Dielectric strength | 7E3m T 5282 (A4 AC 50V 1/mA HLJE 1 /3-4bEk4h | Without arcing or breakdown

it FEL s

fn 250V AC /ImA 1 sec CHLIFERH R
Shaft is insulation from switch terminal it’s insulation
status form shaft to switch terminal.

Eat i EIPI SR PR 3/

AT e 4R

11. Mechanical characteristics ALIR 1 GE :

11 Switch circuit and number of pulse Single pole and single throw (push
FFRHM. s on) Ak (4 OND
11-2 Travel of switch
0.3~0.7mm
TFR# B HE
Operating force of switch
11-3 2N~7N
TFRAESN /1
12. Endurance characteristics i & 1% G :
The encoder's shall be rotated to 20,000 cycles at a speed of | Contact resistance:200mQ MAX
Operating | 500/H without electrical load. The measurement is done at 5000 | Specification in clause shall be
12-1 life cycles (shaft push load: 1kgf.cm MAX.) FELMHEMET, X | satisfied
Faviett | DA/ 500 AR A I S 20,000 £EIR . £F 5000 AE | Bl b 200mQ L. HEwE
SR AT A A CaE 77 1kgf.om LA, PR .
®
@
@®
FF 5 ok i H # | &% oA (5%
RGN T QR-050224-01 RATHRAR: A




