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1. General —f% 315
1-1. Scope i F#M#%
This specification applies to 15mm size low-profile thin rotary encoder (incremental type)for
microscopic current circuits used in electronic equipment.
FHMFBERT B TRERM O BERE 15 AEN KB REESE.
1-2. Standard atmospheric conditions #RHE =R
1-2-1 Unless otherwise specified, the standard range of atmospheric conditions for measurements
and test is as following limits:
R SR R ERRERN, WENERIRPXIERSE, wEEEET:
Ambient temperature 18 & .  15°C ~35°C
Relative hurnidity #EA#EF: 25% to 85%
Air pressure S JE: 86kPa to 106kPa
1-2-2 If there is any doubt the results, Measurements shall be made within the following limits:
WREEA AR SR RERE, WR2IHE RS ERE, R T
Ambient temperature 18 8. 20°C+1°C
Relative humidity 7B 5% 25% to 85%
Air pressure S JE: 86kPa to 106kPa
1-3. Operating temperature range
R EEE:  -10°Cto 70°C
1-4. Storage temperature range
RFEEGE: -40°C to 85°C
2. Construction f4J&
2-1 Dimensions R ~F
Refer to attached drawing
LB I R
3. Rating Z5E(E
3-1. Rated voltage: DC 5V
3-2. Resistive load: Bt K802 B (FRITAED
Eachlead & 54k : 0.5mA (MAX 5 mA;MIN 0.5mA)
Common lead: &S & &t 1Ma(MAX 10 mA;MIN 0.5mA)
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4. ELECTRICAL CHARACTERISTICS H S M
ITEM  JjiH CONDITIONS 44 SPECIFICATIONS Ki#%
2 Phase-different signals (signalA, signal B) Derails
shown in (The broken line shows detent position.)
A B S 4 A A 22 e B T AT L PR R
RAMEWN TR A& L R R SEEE N BT AL
fr.)
Shaft rotational direction Signal Output
LRy &% LRI, 32
~C TR ‘
Output signal AA~C . i 17 OFF o e ]
il format cw A(Terminal A~C) ON \ \
| |
finth s S T B(B~C 3hI]) o | |
B(Terminal B~C) ‘ ‘
ON ‘ ‘
A(A~C 3 F1H]) - | |
_ OFF ‘ ‘
A(Terminal A~C) | |
C.C.W. ON ‘ |
ST BB~C MiFH) | o e e |
B(Terminal B~C) | |
ON i i
1o Resolution Number of pulses in 360° rotation. 12 pulses/360° for each phase
' SrEte T [E1% 360° (ot kb 4% 12 Mik/360°
Measurement shall be made under the condition as follows.
1)Shaft rotational speed:360%S
2)Test circuit
NE BRI, BILL 360%/F8 KT BRI 2
B = =
< fig.2 > < fig.3 >
DC5V  OFF
10KQ 3.5V
- B SN 1 1Y OO |
Terminal B 1.5V
Switching SO SO - oyt
- Encoder ON ---
characteristics ;
4-3 ) S I
TF R t
Ci+
/4 Terminal C
Note: Code-OFF area :The area which the voltage is 3.5V or more
Code-ON area which the voltage is 1.5V less.
e s OFF iz il [k 3.5V L ERPIRES.
HRAD 2% ON fa%m il 1.5V LU N IRES.
®
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4. ELECTRICAL CHARACTERISTICS 5 M B8
ITEM g CONDITIONS %A% SPECIFICATIONS ##%
Specified by the signal's passage time from 1.5V to3.5V of each | On the case within detent, B signal will be
i Chattering switching position (code OFF-ON or ON-OFF) irregular oscillation.
B 4% OFF—ON 5 ON—~OFF f%iH 1.5V-3.5V B pite] | & F&Er, AR S E LM BESHE
Rt AE. HIAE. L3<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
iding
. chattering (t1 or t3).the voltage change shall be regarded as a part
noise
of chattering. When the code-ON time between 2 bounces is less ]
4-5 {Bounce) ) 12=22ms(3.5V Min)
e than ImS.they are regarded as 1linked bounce.
B = H N e -
(B IO NARATHI 1.5V LLER R B it EI7EdR &, 11,83 2 [El&
* .
FrAE 1 2R 15V BT H O NELS. BAh B & 52BkE] 1.5V
LUTFHIVEETE 1 2R L, BB, MIAIE A n—1 ik,
Slidlin; The voltage change in code-OFF area.
) & ;g : 0 3.5V MIN
4-6 | noise HHL PR AN 15 FEL 7 57 48 B A A3 [ [ BT
iy 3.5V RLE
BaeE
Measurement shall be made under the condition that the shall is
rotated in 360°. 8™ Constant speed)
FREIFETE 360° S M EHLRET, WEZ.
(Fig 3) NoEd 4475 9]
C.W. T
MES(ACED)  _ | OFF
Signal A | r
ON
B{&S B-CED T | OFF
Signal B .
ON
A
Phase e A T=0.25T+01T 1IN (Fig.3)
TR [ - T (
4-7 difference CCW aEencE _| | OFF
Signal A !
iz Bt | |_
ON
B{& S (B-Cf&)) [ OFF
Signal B
—_ ON
AT
Note: Ab0ve specification (4-4) is changeable. When operate by
manual please check performance using actual circuit and knob.
HREEN: HEHEFNRT FEm AR EkES. 55
& (4-4) B AR ERE, RIS E R E
BEEEEEY, FoBENAREMNE: MIRET, A
MR iR dn P e Sy B A8
@
e * Jij] H # | & # HOE 1 HE
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4. ELECTRICAL CHARACTERISTICS 8 &
ITEM TiH CONDITIONS %1% SPECIFICATIONS Hifg
Measurement shall be made under the condition
) ] ) o ] Between individual terminals and bushing
Insulation resistance | which a voltage of DC 50V 1 min is applied between
4-8 10MO MIN
#ai e H individual terminals and bushing. e
. s . P AR A P 10M Q@ LA E
TEIR F AR B4 DC S0V IR 1 440
) ] A voltage of AC 50V shall be applied for 1 minute | Without arcing or breakdown
Dielectric strength o ) ]
4-9 4 between individual terminals and bushing ANEA R IR
TEWR FHIZ AR BT AC 50V HIR 1 74
5. Mechanical characteristics H1A% P Re:
ITEM I 5 CONDITIONS %45 SPECIFICATIONS #i%
51 Total notational | Angle of effective rotation 360° (Endless)
angle ZF¥AFE | AAE¥EAE 360° (LLEEA)
Rotational torque Measure the rotation torque
5-2 - 150~400 gfem
(= MR AEdE N EE
Number and ] ]
N Only suitable for C.C, equipment. 12 detents  (Step angle: 30° +3° 5
5-3 position of detent U 12 ke (EIRBE0" +3° )
“ i R P § B M [ B !"?] i ¢ +3°
BN AR B E
] ] Without damage or excessive play in shaft No
Push and pull static load of 100Nshall be applied to
excesgive abnormality in rotational Feeling.
Push-pull strength of | the shaft in the Axial direction for 10S. {(After
And electrical characteristics shaft be satisfied.
S nstallie) AR AR L R B B
¥ . 5, Y e EE i 2 AL N
Stk traaE HE AT 100N (10 1kef) AU#E AT 10 Fbor. (O T R R e
i T I R R R T£5E
mEEEHEERE, MR i
RE.
A static load of 3N (0.3kgf) shall be applied to the ] ] ]
] ) ] o Without excessive play in terminal or Poor
] tip of terminals For 108 in nag direction.
55 Terminal strength contact.
) IR e o e i F A5 B BAE AR RS A B AN
T HTIR HE R T A AT 3N(0.3 kg DR E AT <
AT E R L.
10 ¥og.
A momentary load of 50 mNm (0.51Kgf.cm) shall be
applied at the point 5mm from the tip shaft in a
y Shaft wobble direction per pedicle to the axis of shaft. 0.7xL/30mm p-p MAX(L:shaft length)
FHRES 0.7xL/30mm p-p MAX(L: &3 )
£ EHIME Smm 4, M F &E B %
S0mNm(0.51Kgf.ent) i 5 E] 775
A load of 20 N (2.04Kgf) shall be applied at the
] point Smm from the tip of the shaft in a direction | Without excessive play of bending in
Side thrust strength
i - perpendicular to the axis of shaft for 108. shaft . No mechanical Abnormality .
2 of shaft
FHESENRESE. Sih. 230
MR EIRTEE . ‘ 5 - ; e
FEE A Smm 2T 20N (2.04Kgl) BEEAT | 5. VST DR EREFIE.
A 10 8. (mBEEZEREE, W)
@
@
@
F e * il H # B % A (I
FHEES: QR-0410-20-02 EATHRA: B
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5 Mechanical characteristics FLA M EE:
ITEM JTiH CONDITIONS 454+ SPECIFICATIONS #if&
5-8 Shaft lay in rotational | Testing by angle board. 4°MAX
wobble H # 4 7€ 4 LT
it [R5 5 m e
PUEWRERT, E S M <fig4>Z ER, IN-m (10.2 Kgfem)
Tighten the nut according to <fig.4>. LLF
/ i IN-m (10.2 Kgfecm)
HERAE (fig. 4) MAX
59 Bushing Nut — Applied for with-thread
[
Tighteng Strength ]:U type .
— BB MNERZ.
\gNut EE
1.00mm Min
6.Endurance characteristics i A EEE
ITEM IEA CONDITIONS 44 SPECIFICATIONS #if%
The shaft of potentiometers shall be rotated to30,000cucles at a | Chattering: t1 &t3<5mS
] ] speed Of 600~1000cycles/H without electrical load, after which | Bounce: t2<3mS
Rotational life
6-1 I, measurements shall be made. #7%: t1&t3<5mS
B i TSR -, » .
TEER. ¥iE. LEHFAREMTLL 600~1000 B/HEEEER | Bk 2<3mS
30,000 A,
The potentiometers shall be stored at temperature of 80+3°C for ) ] )
] ) ] Specifications in clause
] 240+10H in a thermostatic chamber. And the potentiometers shall be
Heat resistance ] ] o ] 4-1~4-8 and 5-1~5-3
6-2 subjected to standard atmospheric conditions for 1.5H, After which |
Tk 4 1 i 5 . . R A 4-1-4-8 A
measurements shall be made.  ¥§E 80L3°C W BIGFATHE 240 B —
s i . N -1~5-3 i g | L
+10 M, FRFETHE 15 PIFETHR
The potentiometers shall be stered at temperature of -40=3°C for
240+10H in a thermostatic chamber. And the potentiometers shall be ) ) ]
] ] o ) Specifications in  clause
Low temperature subjected to standard atmospheric conditions for 1.5H, After which
4-1~4-8 and 5-1~5-3
6-3 resistance measurements shall be made. §
) 5 _ . o e 1 DA FE O 4-1~4-8 A
TS e 4k WEEF-40+3°C FEIRMAERINE 240+10 /i, BEFEFHE .
- 5-1~5-3 HLH #IAE R AL E
L5 /N fE R
The potentiometers shall be stored at temperature of 40 +2°C with
relative humidity of 90% to 95% for 240+ 10H in a thermostatic
chamber. And the potentiometers shall be subjected to standard | Specifications in clause
i Moisture resistance | atmospheric conditions for 1.5H, After which measurements shall be | 4-1~4-8 and 5-1~5-3
TRHoE o 4 made. DA FE O 4-1~4-8 A
5-1~5-3 TR B Wy A R A2
R A0+2°CHEE 90~05%HEIR EIRA I E 240 +10 /BT,
EERERTHE L5 bt
®
@
®
F 5 3k il H # B % ¥ O#E (-
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The following wibration shall be applied to the
potentiometers, after whack measurement shall be made: | Specifications in clause 4-1~4-8 and
Vibration resistance | The entire frequency range. From 10Hz to 55Hz and | 5-1~5-3
6-5 i 4t return to 10Hz (total excursion: 1. 5mm) PHIAE 4-1~4-8 W 5-1~5-3 W EAY

This motion shall be applied for a period of 2H in each
of 3 mutually perpendicular axes{A total of 6H)
10~55~10Hz a0 (1 FFA 1 408, $RIE 1.5mm),
FEX. Yo Z3NMATA R EE 2 /DT (FF 6 /DT

HZAE

7 . Soldering conditions 5544

ITEM IiE

CONDITIONS £ 4F

SPECIFICATIONS Hif&

Mamual Soldering
FIRY

Bit temperature of soldering irom:300°C or less
Application time of soldering iron: Within 3s
WA 300°C LLF, OffE] 3 #bpaLIA.

Electrical shall
satisfied nomechanical abnormality
TEE EZENBEN. B, BT
RE.

characteristics be

72

Dip Soldering
R

Printed wiring board: Single-sided copper clad laminate
board with thickness of 1.6mm.
fEFEAR: tl.omm BEHER.
Flux 25
© Specific gravity:0.82or more.
HE: 082 L E
@Flux shall be applied to the board using a bubble
foaming type fluxes.
HUIR S P R AR 7
© The board shall be soaked in the flux bubble only to
the middle of its thickness.
AR, BRI E R EREN —Fa A
B
@ Flux shall not come into the component side surface
1R RGBT
Preheating: FiiHt.
Surface temperature of board: 100°C less than .
BEREFHEE: 100°C LIT.
Preheating time: within 1min
TRAETE]: 1 SrepLln.
Soldering 4545
Soldering temperature: 260°C +5°C
BERE: 260°CE5°C
Soldering time: within 3+18
BeEnE: 3218 LI,
Conduct the above soldering process for 1 or 2 times.

EFLL BB AR S, SRR TR 1~2 IR,

Electrical  characteristics shall be
satisfied no mechanical

abnormality

ABHEE N TR FMT

FH.

e|ee

F 5

X

FHEE S, QR-0410-20-02
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7. Soldering conditions 158454 {4
ITEM  IiH CONDITIONS % {5 SPECIFICATIONS #iH
Please avoid soldering on upper surface (the component
side surface) of the P.C board as shown below.
FHiRAEGELE, GENBAGEFNERD PCB
Em, FSETHE.
24 ikl
Flux filter Poldsing ferminal
S mmea s g x5
side surface Pg
bt el
G e Fe
7-4 Cleaning Please avoid cleaning of P.C board because the flux used
BEREEY during the dip soldering process may enter the
potentiometers and cause poor contact.
HWEREY, BARRRAEN LIRS, shei
AFIRAE, SRS R.
®
@
@
F 5 3 il H B | & W OA £ R
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8. Precautions in use: ¥ & 200
ITEM 1A CONDITIONS £ # SPECIFICATIONS Ak
Dwring operating storage in high temperature and
gi Storage condition humidity, and in corrosive gas should be avoided.
R BFEATHTRE, SEREEMmENR.
At design to the pulse count process.
Care should e taken with operational speed, sampling
8-2 Clock time and Masking time ate
ipyiieziid LR EE N E A E T A
JERIRIEEE . BEFOTR REE IR,
With this part. Detent position will always be aligned
- Applisatiaiis With A-OFF phase. Therefore make the A phase the
] reference at the soft ware design stage.[F 47 %I &
dath ey ‘ ‘
BMREEEIELEN ARTFERIEZERE, 1L
FEFARRNE B, 2Rl AFER h B,
At design of the pulse count processes. Using the C/R filter circuit as bellow is recommended.
RV AR E AR R, BIER OR RBEE, WTET:
EECSV
8-4 B IR Bt Terminal A —_ Terminal B
Designed Filter Circuit - -
0.01 uf
Care must be taken not to expose this product to water
or
85 B 7K T dew to prevent possible problem in pulse output wave
Water Proof form. 33 R A S A4, A 2R A E B Al B 7K A
FRKHBES TR BIN BER RI B, LiARiE RSt
RE.
Consideration to provide protective guard for knob is
highly recommended to avoid side pressure to the
8-6 0l 5 4 ‘ \
—— shaft 4l m #Y £, TEAZRKIIMEES, B
LLEETE RIS E it if, 2% EREE M m
7, L e dl I pLEE -
Excessive impact force may decrease the performance
&S Of this product. Please pay attention to impact force.
8-7 Impact Al m i ERE AR KA, LR R
HIfleE. BRATENETHE.
@®
@
@
F 5 3 bii] H | & & "AE| FR
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