REFERENCE

1. —fi%3I8 General

1.1 @EFE#E Scope
CORBFERFTELTCEFRFBICAVSHMNERERA1MEERE0—42)—I a4 IEAT 5,
This specification applies to 11mm size low-profile rotary encoder (incremental type) for
microscopic current circuits, used in electronic equipment.

1.2 #Z#JKEE Standard atmospheric conditions
RER R I (E4FITREDGULRY . ROKETITS,
Unless otherwise specified, the standard range of atmospheric conditions for making measurements
and tests is as follows;

mE Ambient temperature :15°C to 35°C
H*EE  Relative humidity :25% to 85%
S FE Air pressure :86kPa to 106kPa

EL. RBREZLELHE (. ROBEKRETIT,
If there is any doubt about the results, measurements shall be made within the following limits.

" E Ambient temperature :20+£1°C
HxZEE  Relative humidity :63% to 67%
S E Air pressure :86kPa to 106kPa

1.3 {HEMEE#E Operating temperature range  :-40°C to +85°C
1.4 {R77EE%EH Storage temperature range  :-40°C to +85°C
2. #:& Construction
2.1 ;& Dimensions
AMTHRIEIC KB,
Refer to attached drawing.

3. ¥ Rating
3.1 EXAE Rating :D.C. 5V 10mA (1mA MIN)
4. EXMIMEEE Electrical characteristics
17 H x & BO®
Item Conditions Specifications
4-1|HHES AB2ESDuMEEL AEL, FEMIT
Output signal <fig1>D@EYET B,
format BRIEI) VI DIMEETT
2 Phase-different signals
(Signal A, signal B)
Details shown in<Fig.1>.
<Fig.1> The broken line shows detent position.
B [E1 8575 ] g 5 H iR
Shaft rotational direction Signal Output
AA-cirm) [OFF {_
) A(terminal A-C) ON
B R
C.W.
pE-ciEFm) [°F
B(terminal B-C) ON
AA-ciTrn  [OFF
) A(terminal A-C) ON
RESE A1
C.C.w.
BB-cisFm) |°FF |_
B(terminal B-C) ON
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17 B & & BB
Item Conditions Specifications
4-2| > fERE 1EERICTHAEN L/ ULRE £1815/8)LR.~360°
Resolution Number of pulses in 360° rotation. 15 pulses/360°
for each phase
29)99 /18LR
2Click/1pulse
4-3| R F T | TRAERRE<fg.2>2AL., Einiz 1s ORSTEELET 5.
Switching Measurement shall be made under the condition as follows.
caracteristics 1) Shaft rotational speed : 1s™
2) Test circuit :<fig2>
i fig. 3>
(fig.2) ¢
D.C.5V OFF
5kQ 5kQ
AlEF BiftF L) A (1| |
Terminal A Terminal B
)\ s 1.5V -qrie------
248 ——--
/ (/ Encoder ON t
1
—o CifiF
Terminal C !
W,
(338) 2—FOFFHkEE HABENISVELEOKREESS.
J—FONiKRE HAEEMNEVULTDREEZES,
(note) Code-OFF area :The area which the voltage is 3.5V or more.
Code-ON area  :The area which the voltage is 1.5V or less.
NFraIy I—FDOFF—ONKRUON—OFF DKM, i H1.5V~3.5VOEBEFRICT [t1,t3 = 3ms
Chattering RET S
Specified by the signal's passage time from 3.5V to 1.5V or from
1.5V to 3.5V of each switching position (code OFF—ON or ON—OFF).
2)|BE /14X I—FONDEHD1.5VU EOEEEBBMBEL, Fr2)o T, 3ilE t2 = 2ms
(INHUR) EDRITIMSU LD 1EVUUTDONESREET2EDET B, =, B
Sliding noise /A RXMITLVUT OEHEA1MsHHIS5E 1. B OBE/ A X EHIBT B,
(Bounce) 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
chatterings (t1 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.
3)|EE /AKX 2—FOFFDE S DEE L E, 3BVELE
Sliding noise The voltage change in code-OFF area. 3.5V MIN
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IE H & # BB
Item Conditions Specifications
4-4|HEE 1™ DERICTIREEZERERT D, <fig.4>12HLT
Phase-difference |Measurement shall be made under the condition which the AT=6ms
shaft is rotated in 1s™ (constant speed). in<fig.4>

<fig.4> AT
AMES[A-CE] OFF
Signal A —|—, |_, ......... ON
B{E5(B-Cf#] | | | - SLF
Signal B N AT

AERRE - BBEATTOTTFHREROH NEBIFSHERAINS
YIEIOE, BOREEREICE>TERBLET,
B BR AR A B IR ICTHRZERLET,
Note: Above specification (4-4) is changeable. When operate
by manual. Please check performance using actual circuit

and knob.

4-5(#EBER % F-Eh52RH(2D.C. 250VENINY %, I F-E SR T100MQLL £
Insulation Measurement shall be made under the condition which a voltage of Between individual
resistance 250V D.C. is applied between individual terminals and bushing. terminals and bushing:

100MQ MIN.

4-6|MtEE I F-8 2 IZA.C. 300V1 XL, A.C. 360V2REFIINY %, B5- 70 EBHEN G
Dielectric (J—UEFR1MA) e
strength A voltage of 300V A.C. shall be applied for 1min or a voltage of Without damage to parts,

360V A.C. shall be applied for 2s between individual terminals and

bushing. (Leak current: 1mA)

arcing or breakdown.

5. #A1EEE Mechanical characteristics

position of detents.

1E H & # BO®
Item Conditions Specifications
5-1|2EEAE 360°(TUFLR)
Total rotational 360°(Endless)
angle
5-2[0V)v oL 12+7mN-m
Detent torque
5-3|17UvI R BR Y 30mIYIvo
& 30 detents
Number and (RTYTHE 12°+3°)

(Step angle: 12°+3°)

Ui F 58
Terminal strength

HFEHDEBED—HRIEND hE1HEMA S,
A static load of 5N be applied to the tip of terminals for 1min

in any direction.

HFOWIE. ZELLAZHEL
Z&oBL. T DAY (LT
&9 %,

Without damage or excessive
looseness of terminals.

Terminal bend is permitted.
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REFERENCE

Shaft wobble Force of 1N to be applied at the point 2mm from the tip of the shaft.

7 B & # RO®
Item Conditions Specifications
5-5|EDMLIIEAE (BDHLKRUSIRY AREIZT00ND HZE10F MRS, BOBE. ELLH AL
Push-pull (yhEEIKE) C&, BMICRENGNIE,
strength of shaft |Push and pull static load of 100N shall be applied to the shaft Without damage or
in the axial direction for 10s. excessive play in shaft.
(After installing) No excessive abnormality in
rotational feeling.
5-6|&H 4 BSEimMS2mmOEEICINO AEMZ 5, 0.1mm p-pLLF

0.1mm p-p or less

Hold the bushing use front panel or light pipe.

Becouse this switch not has thread. If don't hold the bushing, the switch
maybe become intermittent rough mounting after soldering by knob
stopper force.

5-7|8DRAZRANFEH S 0.4mmLLF
Shaft play in axial 0.4mm MAX.
direction
5-8|EDEERAAAS (AERICTRET S, 3°LIA
Rotation play at thgMeasure with jig rotational angle. 3°MAX.
click position
5-9|mfT LDEE AROKICRMYFARAFZMATTHEAIZSL, YMIITRAYFRED Mounting Detail P.C.B.
Notice for BIERUVEEARMOAAFHBEMEE I, FAEFTEITOBEELZY.
mounting FAEFFEEER VRV FRERBELSTRELLDAREMELHYET . SWITCH

Front Panel
or Light Pipe

6. Mt AtEBE Endurance characteristics.

500 cycles per hour without electrical load, after which measurements
shall be made.

However, an interim measurement shall be made immediately

after 5,000 cycles.

(1 cycle: rotate 360° CCW  rotate 360°CW)

IE H 5 H b
ltem Conditions Specifications
6-1|Lep5>B1FMitae (RAT THEERS00M 1YL OEST, 15,0004 1 7)LIHKEEETS. |2UvorLo1E
Rotational life {BL. 8RR 5 000 CHEAIEEITI, +10
’ El by 9
(1A DILIE, 360°1 ) PRRIEIIIL 5o %
The shaft of encoder shall be rotated to 15,000 cycles at a speed of ZDite. MERREHRT D

Z&,
Detet torque: Relative to
the previously specified

+10

value. . %

Except above items,

specifications in clause
4.1~6 and 5.1, 5.3 shall be
satisfied.
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. ERREBE(EMARD
Switch rating (Resistor load)

D.C. 5V 0.1A (500uA MIN.)

2. BRHIMERE Electrical characteristics
17 A & # BRO%
Item Conditions Specifications
2-1|HEfiE i D.C. 5V ImABER TEICTRAET 5, 100mQ MAX.
Contact Measured by the 1mA 5V D.C. voltage drop method.
resistance
22| FwH)y 14942 JL(OFF-ON-OFF)1# TE{ESt %, 10msLL T
Chattering Switch is operated at the rate of 1 cycle 1s. Less than 10ms
The 1 cycle shall be OFF-ON-OFF.
2-3|#E#ZER IhF-8h52RE(=D.C. 250VENNT 5, IHF-E 22 T100MQRL E
Insulation Measurement shall be made under the condition which a voltage of Between individual terminals
resistance 250V D.C. is applied between individual terminals and bushing. and bushing: 100MQ MIN.
2-4|MEE I F-E (A C. 300V12 X%, A.C.360V2FVENMNT %, BI5-7—0  HEEEEL T
Dielectric (J—UEFRIMA) S
strength A voltage of 300VA.C. shall be applied for 1min or a voltage of Without damage to parts,
360VA.C. shall be applied for 2s between individual terminals arcing or breakdown,
and bushing. (Leak current:1mA)
SRR 8- R yFinFREIEEGEINTEYES,
Note: Shaft is insulated from switch terminal.
3. HEHRAYERE Mechanical characteristics
IE B & B %
ltem Conditions Specifications
31| Ry FEHE 2 A% BA{B B 1% (Push on)
Contact S.P.S.T.(Push on)
arrangement
32|1RMyFHBEIE 1.5+0.35mm
Switching stroke
3-3(RAyFEEN S 52N
Switch
opration force
4. itAtERE Endurance characteristics
IE B & B %
ltem Conditions Specifications
4-1(BNESF L AT TEZ 500 R ET20,000E B G EIMEE 1T, MR 200mQLL T
Operating life BL. &% t5000 THRERIEZ TS, 0. MEREERR T DL,
The shaft of switch shall be 20,000 times at a speed of 500 Switch contact
times per hour without electrical load, after which resistance:200MQMAX.
measurements shall be made. i
However, an interim measurement shall be made immediately Except above items,
after 5,000 times. specifications in clause
22~4 and 3.1~3
shall be satisfied.
5. M Note
5-1 BHICYISERYFIT. 22— 510mmOBIE THLIZEEZITU MY BRLSENZ S,
No sticky feel shall be observed when the knob on the shaft is pushed at 10mm off the center.
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CLASS NoO. TITLE
1) I72-9" OEURARE, TROZRALEEZLET

For pulse count, recommendation is below.

ENFLER ——= L& R ilE

Order of output siagnal

A-C 1 0 0 CWhHHi

B-C 1 10 CWw Direction

A-C 0 1 1 CWhHHi

B-C 0 0 1 CWw Direction

A-C 1 1 0 CCWhH

B-C 1 0 0 CCW Direction
A-C 0 0 1 CCWha

B-C 011 CCW Direction
A-C 1 0 1 Y

B-C 1 1 1 Not applicable
A-C 1 1 1 Y

B-C 1 0 1 Not applicable
A-C 0 1 0 Y

B-C 0 0 O Not applicable
A-C 0 00 Y

B-C 0 1 0 Not applicable

—= CWHM CW Direction
—~— CCWHh@ CCW Direction

720w 7 11&

Detent position

i
£5(A-CR) | | | 0
ignal A |
— | | | :
£2(B-CA) | | | 0
ignal B i ! _T____ 1
A-C 11 0 0 1 1 0
B-C 0 1 1 0 0 1 1

20w 7 ti@dY, ABSHARELE. BESHERVURBERCWRRLEHE,
20w 7fi&dY, BESHAKTLR, ABSHELLUERBECCWARETE.
EESNOBESHERLEVER, EMeE T3,

From detent position,

it means CW direction.
If either Signal has no change it is not valid.

S5ignal A changes first then Signal B change follows,
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1. [(FAFZME,  Resistance to soldering heat
TEDFALMFFTERICTHREEDLER. BEROGNIE, BRMICEEDLIL,
At the specified by the solering conditions below.
There shall be no deformation or cracks, in molded part.
No excessive abnormallity in rotational feeling.

XA+ 54# Soldering conditions
FIFAEDHE  Manual soldering

JRE350°CLLT . B3R LIA
Bit temperature of soldering iron  :350°C or less.
Application time of soldering iron  :within 3s.

T4 A DIHEE  Dip soldering

FERAER t1.6MERRERER
Printed wiring board: Both-sided copper clad laminate board with thickness of 1.6mm.

TIYPR  HEOLLEDTSVIRERWRAR TSIV —ICTRAES ST, BiRREDIZD2
Flux:

= Specific gravity: 0.82 or more.

Flux shall be applied to the board using a bubble foaming type fluxer.

*The board shall be soaked in the flux bubble only to the 2/3 of its thickness.

JVe—k EIRREEE100°CLLT . FfE25 LA

Preheating:
= Surface temperature of board: 100°C or less.
-Preheating time: within 2 min.

XA BE260+5°C, BEfEI5:1#)
Soldering:
-Solder temperature: 260+5°C.
*Immersion time: within 5x1s.

LEDIRZ1EFIF2EEBRT S,
Apply the above soldering process for 1 or 2 times.
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1. BhERBERTHZOMEIESR
Other precautions for Soldering

1) B0O&OkP. W. B. DLERKhERIZTIERY, HRITEL,
Please avoid soldering on upper surface of P.W.B. s shown below.

B h ik i
S0lder Terminal
B h %

30|de[ PWB

ERCBAZNDERRRBRENT U TCHRBLET,
Please solder all inserted metal terminals and bracket to P.W.B.

BRheffii g, BHECTRRERILELTTRL,
After soldering, please not to wash or clean products by liauid such as solvent or
any similar.

Selective solderina0mgl. Dip solderingts#4i85Y3307,

ZHCERRBTRNERO LEHRTEOBLLET.

Please thoroughly test and decide appropriate parameters for soldering by your soldering
gquipment under actual condition of production. (for example, parameters for selective
soldering can be different from for wave soldering.)

Spray fluxer0®el. Ea0EEARST LUXHRALVEVESIRLTTRL,
If you use spray fluxer eaquipment, please prevent the flux from entering the inside of
product from mounting side

ALPSALPINE CO, LTD.
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1. CERLORE precautions in use

1) HEBERBETHOYFENOT, BRARRL & UABAZHERABERAVRAESERCTRENDYFT,
A-tw MEHNTORERHEFRLELTTEL,
Bt BEARERETHHM (6 JAH, RER. B%. BEH. #3H)
BEAFI0+Y 2 ARERESHRM (B 2V ET4, BEAL REH)
As this product does not have hermetical structure, it is possible gas from outside aget
inside of product and may cause contact failure depends on using environment.
Please avoid using following materials. [If you have to use any of material in parentheses
please pay special attention and confirm it does not influence to products through tests
under actual using conditions.
-materials which may generate sulfide gas or oxidized gas.
(rubber, glue, adhesive, plywood, packaging material)
-materials which may generate low-molecular-weight siloxane gas
(silicone base rubber. lubricant, alue)

2) BRERRT. XBEEIHRAT. RENERCHNHGRAET TR, RIAOER)-7H %495
BAHOYFTOTCIRREESHELTTEL,
Please not to use this product under the atmosphere with high humidity, with possibility of
dew condensation or of direct splash of liquid. Because it may cause leak between terminals.

3) WVIABATHRL, BCATEENLONDEEEENDNH L ERIWET 2REN DY ET,
YYIOTED BABEOENERG. AXEENTCAATIARATOEEALBLUET,
The product may have malfunction if excessive stress or impact than specified value is
applied when insert knob to the shaft.
Please fix appropriate dimension for knob or fix insertion force of knob of mounting
gquipment which can avoid excessive stress to the product than specified value

4) EREEEROLR, TROETRAROEREALTE Fth,
HEERORERRR150~35T, BE25%~BO%0REZALRY ET,
BREREROLR, TRGITRORORGHEATREE, REELAHETHEN EONERNKELCEY FT,
This product can’t be continuously used under high operating temperature or low operating
temperature specified in this document
Unless otherwise specified, the durability is specified only under normal conditions,
temperature 15T to 350 and related humidity 25% to 85%
when this product is operated at temperature near from upper or lower Limit of operating
temperature range, feasibility must be examined by each product specification

5) RaABEREORNEITHAL AT S OLRATTTEL,

KECESFVEERNG FTL. BHFAROEREKY F 9,
Insert these products to the specified mounting surface and mount them horizontally.
If not mounted norizontally, these products will malfunction

6) ERAHVRETEAINITCERIROBASAVENARDEAROER L
BHCEHBYFTOTEy MRFBEFOCERC KT,
If this product is used under dusty conditions, dust or debris may get inside of product
from openings and possible to cause output failure or malfunction. Please consider
protections against dust when surrounding parts of the product are designed

ALPSALPINE CO, LTD.
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1. CERLD%E
Precautions in use

1) 7w21Z240FHZ02RE, BB NEFFORETHIDRERING L
AMyFBEXEEERIRNHGYETOTIEETIL,
For product variety with push switch, please pay attention to storage condition
because if shaft is being pushed for long time during storage or after built in final
products. the switch function may have malfunction.

2) 7w71Z 4w FHF0RRE, 827w 1 Ve RETHARES B R/ w F RO XBAF LI BNNHY £,
For product variety with push switch, if shaft is rotated while shaft is pushed.
it may cause deterioration to push switch functions.

3) Zw71Z4wFHF0RRE, BEBALEYVIODLERTLSCLTTEL,
YYIOBENRFVRE, VYI0GEATCBRITLLEY, FRNNBRCECHHRNAIBYET,
For product variety with push switch, please desian knob to encourage end-user to push
center of knob which is fixed to the shaft of product. Because if the area near from edge
of knob is pushed, it may bring a bad influence, such as unexpected heavy operating
force to switch operation feeling especially knob has large diameter.

ALPSALPINE CO, LTD.
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