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— &= Generadl
1. ERsHE COMREE, TLLTEFESICAVAIRERERY 2 - ARERYT 5,
Scope This specification applies to rotary variable resistor used in electronic equipment.

2. EEERRE B, BICEEOAVREY ., TERETITI. .
Standard atmospheric condifions : Unless otherwise specified. The standard range of atmospheric conditions
for making measurements and tests is as follows:

1 T E) 14 sE

o) B Ambient temperature 5°C~35°C
HEXHEE  Relotive humidity 25% ~ 85%
= . Air pressure 86kPa ~ 105kPa

3. EREEEE

REFBESHFE Storage temperature range

& FE #b Production couniry

Operating tfemperature range

: -40°C ~+85°C

~v L =27 MALAYSIA

Mechanical characteristics

: -40°C ~+85°C [ 45%RH ~ 85%RH )

E B ltem % # Conditions #H & Specifications
SEEAE 360° (T FL2)
Rotation angle (Endless)

i Each click forque : 28mN.m = 7mN.m

| o _ o Peak torgue ave. : 28mN.m = 5mN.m
[ kL7 . ! S"C~85°C Torque drop: 32mN.m =+ 5mN.m
(7)o by FE A B E i Friction: 12mN.m = 4mN.m
Rotation torque Operating temperature I T T T T T T T T T T T T
(Detent torque) I -20°C~5"C | 80 mN.m max

S . b

[—40°C~—20°C 100 mN. m max

VAT St
Detent points

6AT) vy
36 detent points

2Ty THAE
Detent pitch

10°x2°

o5 RRE
Shaft pull - push

BEETY Y PERICEELRET, O3 ERUELA
[ 100N OFTEA 10 BREMNZ S ,

HOWE, AHELS, HAEORE
PECESNEREBET S &,
Without damage or excessive play
in shaft.

No excessive abnormality in

Shaft thrust play

sfrength | Pull and push static load of 100N shall be applied to the rotational feeling.
SK‘AOH m’r me ox;oé dereTchSrQNf%r 10 seconds. And electrical characteristics shall
(Mount the product fo P.W.B) be satisfied.
BEET Y P EIHELLRET, MOKHD D dmm o |HPTIRTENY A BRI
fIEIC 2N O EZEEEAIC 10 BREMZ 3, Ae e = o )
OSSR E i\'/’]\llg‘gggr’r excessive play or bending
Shaft side-load | A load of 2N shall be applied at the point 3mm from the | -
strength| fip of the shaft in a direction perpendicular to the axis of N? efxceslyfve lqbnormollTy n
shatt for 10 seconds. rﬁ?ncc]j glg(cjfriicejlmc%orocTerisTics shall
(Mount the product to P.W.B) be satisfied.
BR#x7) v FERICEELRET, #okiihs s 3mm 0
EHOEN fIEIC 5N OfEZECEAICINZ 5, +0.3 mm LA
shaft wobble A load of 5N shall be applied at the point 3mm from =0.3 mm max.
the tip of the shaft in a direction perpendicular to the
axis of shaft. (Mount the product fo P.W.B})
ERIO: 1N S (BfR% 7Y v FERICERE L /RE) 0.3 mm umr

(Mount the product fo P.W.B)}

0.3 mm max.
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BEMEEE Electrical characteristics
H B ltem & Conditions # K Specifications
1| BARE (L, KO 28) A, B 2{Z5 {iHEEH A
Output signal (Output of phase difference Fig-1) A, B 2 Signals.
o, | PR 1 BERICTHAD I N B /UL R, 18 /LR [ 360°
Qutput resolution Number of pulses in 360° rotation. 18 Pulses /360
5 2R ON B HAES D ON @?CﬁllﬁféECC’CfEUE?._.%c ) 1KQ BUF
Contact resistance | Measurement shall be stable condition which a output | 1va  max
signalis ON condition.
BRI (K. 2208) K0T, 8% 603 minT D &
S TR U AT 5, <AA T/ HE (. 386) > | )5 SM T
4 Ny (11,13) | (AL vy al FEE70% ~30% Moo b4 35, ) S )
Bouncing (f1, 3) Measurement circuit diagram. (Fig-2) (('i)néng ghisg(ggﬁgé
At rotation speed 60+3 min-! t1
<Phase t1, 13 (Fig-3)>
(Passing fime between 3.5V and 1.5V) 3OF\I/E 1
5 -
BIEEE 60+=3mint (2HWT,
Ry 1113 mEEDOBOI— K ON DES T, | sy
5 B/ 4 X (12) 1:‘5\/ ﬁt@@é&%iﬂﬁ“%ﬁiﬂ%%ﬁ%ﬁi% boLET D, ON ]
Sliding noise phase | (K. 3Z8)
(t2) Take sliding noise as time in the code-on area
between bouncing (11,13) and voltage change exceed | 3 ms LT 3 ms max
1.5V. (Fig-3) )
Rotation shaft at speed 60+3 min' and measure.
J #E 603 min' ORECHESERET B, T1, T2, 73, T4 (&, 1)
¢ | Phase-difference Measurement shall be made under the condition 4ms Bk (Fig-1)
which the shaft is rofated at 60+£3 min-!. 4 ms min.
N SWMF~ERIEEMIC D.C. 250V £HINT 5, X
7 ’%@’f@?ﬁ“ . Measurement shall be made under the condition 20 MQ J”(.J:
Insulation resistance | which a voltage of 250V D.C. is applied between S0MQ min.
individual terminals and mounting bracket.
HEE PigF~ESEEMIC A.C300V. 1 AT 5, HBWEC AW &,
8 Withstand voltage A voltage of 300V A.C. shall be applied for Tmin. Without arcing or

between individual terminals and mounting bracket.

breakdown.

(B.1) sz
Phase difference. (Fig-1)

(R. 2) BIFE[EES

Measurement circuit diagram.(Fig-2)

TUYIRER
Stable position of detent
Detent angle Y: ; % Detent angle
ATy I 2Ty IH
LT
m = UFF— i i i
ASignol (N ! !
T1Te]T13 (T4
== UFF
B Signal [N r

BEtA M C.W direction

o Uy oMIBICT, AESHNIE, ONXIZ OFF OREMBICH D Z &, (BL BIESHAIE. BELALV, )
At each detent position, output between COM and A is stable ON or OFF.
(Output between COM and B is not specified.)

CEEMRROLD, BB 100KQ TIERSEVLEYT., (8.2 &,

In order to assure the reliability use this product resistance value 100KQ , refer to the Fig-2.
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T AEEE Durability
EH B ltem E S Conditions # ¥ Specifications
T futgzE: 2.5ms Ltk
WOFRH L somRH Phase-diference : 2.5 ms min.
| |EESm ] ¥ ON 3 ¢ 10KQ BUF
otation fire L S Contactresistance : T0KQ max.
el et B B ot SU vy MLy ATERME (R AR RO £50% LM
*T-40°C, T2:75°C, Tn:25°C Defent torque : ratio for initial within +50%
2 test cycles @ 50,000 knobs cycles (total) seTE
*1 knobs cycle : 360° clockwise + %hfig%fﬁbw%;&m%%g 8&
) _360° counter clockwise Flectrical characteristic item: 4, 5,7, 8
Rotation speed : 1 cycle/3 sec+1 sec of delay |The'same as the inifial specificafions.
fime between each cycle
Transition rate between femp. not o be more
than 10°C/min
BE 85+ 3°C oEEERNICEATT 50 + 10 B
R A BWELBELYIRVEL, #i ?%ﬁE‘L: 5 KfmE
2 | Bk SUE RRARERETE.
femperature Temperature @ 85 + 3°C
Duration 500 = 10 hours
Without load
After leaving in the normal temperature and
humidity for 1.5 hours.
The right specifications should be confirmed.
BE 60 £2°C, EE 90~ 95%RH ofEREEEAN |HTE ONER : 10kQ WUT
(CEBEET 240 = 10 BEARBELARBELYERYV UL, |Confact resistance : 10kQ max.
3 it iR R FEERC ISRHERBS - ATRBEBRET S,
Humidit
y Temperature 60 + 2°C TE%WE’JI% CHE 12
Relative humidity : 90 to 95%RH SETIEREIEE 1 4, 5 8
Duration 240 + 10 hours 3. *ﬂﬁﬁ*ﬁ*gfﬁ%ﬁ@T%’
o Without load Mechanical choroc‘renshc item:2
After leaving in the normal temperature and Flectrical characteristic item : 4, 5, 6, 7, 8
humidity for 1.5 hours. ) The same as the initial specifications.
The right specifications should be confirmed.
BE -40 = 3°C oEa#EnIcEaE < 500 = 10 BHE
BELEZEELVIVEL, BRERIC 1.0 BERE
4 |TPRAE g%, GEERREBETS.
Low temperature
Temperature -40 = 3°C
Duration 500 = 10 hours
Without load
After leaving in the normal femperature and
humidity for 1.5 hours.
The right specifications should be confirmed.
ﬁm(4o+3%nlaﬁﬁ“mw B33 (85 + 2°C)
1B % 1 ﬂ47}bt’§'5§t5ﬁ’ﬁ: EEFTT 100 17
5 |RUEBERE BUYRLAEELVERYML, BRERIC 1.5 BRAKE
Heat shock Sk, HTPREBRETS .
Temperature | Duration of test
-40 = 3°C 1 hour
85 % 2°C 1 hour
Transition time : Within 3min.
1 cycle
Test cycle 100 cycles
After leaving in the normal femperature and
humidity for 1.5 hours
The right specifications should be confirmed.
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* T~ Marking

1 e (UEEsR) 2 mEEE 3 Hniss 4 FEEHER

Our identification mark Date Code Output signal MALAYSIA or MAL
Panasonic

5 EMREF ( NyFrvIr—2)

Your part No. ( Packing case only )

< BEMABREBOIUELV > Handling of references specification

1

<N\ ZCERLEDIEEE > Application Notes

RAATEE R, BETORBERET I 0TT, TERICEL T, I KICEIRMF S haRETHTRRE - s SELL T,
This specification form specify this item only. Please perform your approval test in the actual application
conditions beforehand.

CEER, AMACERZICAYSEMNAZNO L, 1 A EEA~TEREEVET,

TIRATREIT WSS, I CEREFRAREL VW EARETEIERAPHYETOT , BT TRIENE T,
Please return one copy of this specification form with your approval stamp or signature to us.
Otherwise, it might be happened that the item cannot to be supplied.

FAAALREORENBROEEICOVWTIE |, L ENBEO LRESETEE Y,
Writings in this specification form are subject o change through precautions.

1

3

REPRBEUCRES %  Storage condition

REFSRZEOEFTRVEEEHN AP ZBIFTTFE L,
Avoid storing the products in a place at high temperature and high humidity and in corrosive gases.

KK, REICHWTHFEILEE  Prohibited items on fire and smoking
ERBNEBATOERE |, KAREZEOBNAHYETOT , BFITOAVEESENLET,
X, RER, EBEEERECEMBENEHAITNOH 3BT , REARSFCLIBHENSONELBEVL T,
Absolutely avoid use of a VR beyond ifs rated range because doing so may cause a fire.
If misuse or abnormal use may result in conditions in which the VR is used out of its rated range, take proper
measures such as current interruption using a protective circuit.
MOTNOH2EFCOERZELET 20, ERFIENEEZ LTTFE L,
Please do not use the product in any locations or circumstances where spreading fire may occur, or take
necessary measures against spreading fire if used in such locations or circumstances.

TR oN2ER~DEEWEE  For use in equipment for which safety requested
FEROBEICRFLEHLCVWETS, FRFHEBEE-—FE LT, LY, va— , AT VEFRETIBNAHY £7,
H-T , RRENROLNDHKORHIBL TE , "PRE—MECH LERELTEIRED, "EHIMCIRFESR

REMR  REEBLRIC . YATLLLTOREERS,
© URRAEEERTC . E—HETERRELALAVEI VAT LELTREEES,

mE , Tzl —-T7RFAOBEEZTHITL  REMEREL THEE LSO BEVWLES,

Although care is taken to VR quality, inferior characteristics, short circuits, open circuits are some problems that

might be generated. To design a sef which places maximum emphasis on safety, review the affect of any single

fault of a VR in advance and perform virtually fail-safe design to ensure maximum safety by:
preparing a protective circuit or protective device to improve system safety, and
preparing a redundant circuit fo improve system safety so that the single fault of VR does not cause

a dangerous situation.

EEEORERY  Reliability
FRBOEEEREREIE . | | SEEZFICEIOZBFELTCVWETOT, RERENTORRRF2HTHEVET,
The item designed mainly corresponds o JIS (Japan Industry Standard) on the reliability conditions.

WMATERE Packages type : BR—ILFE Card Board box .

FRLE . BENAXOEL2ERH . BEESRZE0REDENOH L FEFTCORERIRTITTENL,
Do noft store the product under high temperatures and or high humidity, or place exposed to direct sunlight,

or in a location where corrosive gas may be generated.

BEBEPTHEESREBICTREL . 6 vAERELLTCTFEL,

Store the product at room temperature and room humidity in a packed condition. Use them within a maximum
of é months.

WEBOMEFER* THBATEE | EANEHLEZLTTFEL,

Check the date of manufacture on the package box and apply the "first-in-first-out" rule.

HWaEzRBL, EEE L TRET 255, RUBCANLTAREOBERZR > TTF &L,

If unpacked product must be stored as inventory. Store them in a polyethylene bag to keep out air.
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i A 4 & #  Soldering conditions

BRARFIT ORI FREFTIT> T{EE 0,
Perform the soldering under the conditions shown below.

E A& H (1) Soldering conditions (1)

1. 77vI7XHE - --------- 0.83*0.05
Specific gravity of flux
TT v RARE EIFEER - - - - - - SBUAN
Flux foaming time Within 55 %
75y s ARELFEE - - - 1 /2t UF Els
Flux foaming level 1/2t or less A
N
2. TUE—PFBRE ---------- 90°C ~ 120°C (HFHEKBE) ==
Preheating temperature 90°C to 120°C ( Ambient temp. )
FUE— R oo 508 ~ 608 S Pt S
Preheating time 50s ~ 60s PWDE (( 75 v & X i
Flux

3. FAREIX 260°C LT, BEIX IHLUANT, 2EBLAREELTTFSL,
Soldering should be performed at 260°C or less within 3s by twice maximum.

4. ERME ME------ t=1.6 . O FEFET « / — L BEEER *
Conditions of P.W.B Thickness One side copper clad phenolic resin laminates. *
Material

*) M XL — R — L ERIC OV TR REE I TEE T 7,
If you use double side copper clad phenolic resin laminates ,
we would like to negotiate with you for the soldering conditions.

FATTERMAE (2) <IFAKLATIE>  Soldering conditions (2} <Soldering iron>

BARIFRICEVEARFITZITS B BT O&RBEZBRTFTE 0,
Soldering condifion ( 2) <So|denng lron>

AT : 20W BT,

Soldering iron : 20W or lower

aATREE : 300 £ 10°C

Temperature at the iron fip : 300 £ 10°C.

ATHEETHEM . IMLAN,  (FAMFEHRIE)

The duration fo apply the solderingiron  : 3 seconds or lower. {1 time)

BRAEEETOY v v A—RETV T v I ANEET D &5 BRIRRETOERIETHEREVET,
Particularly, care should be taken in the case of wiring such as jumper wire near the product

body where flux is delating.
If flux is spattered to the product body, it may cause electrical contact or sliding frouble.

EIREEET — EREBUTFLOZE ORI , KA TEZICEHOERBL LT EE2SBEVWE T,
PWB design - When you design mounting hole of PWB, please refer to its dimension defined in this
specification.
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<{tFME, RERAYEER>

(EU)2015/863] Ioxtis LTHY 4,

TUBHHTT

Protocol.

C COBRSOERARE [ CEYEOBEERVEEZORNICET B RE]
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- AEREF . EVRFUA-UBEETHEINTLES VY BREYESFHEEMOBEETRCERALTWELA ,
- AERIE . RoHS (BEREFERBICSININEAEYEOMEMAHRICET 2) 5% [2011/65/EU as amended by

icEJE | BECEYEE LCRES N

<Information of Chemical Substances and Environmental Hazardous Substances.>

- This product has not been manufactured with ozone depleting chemical controlled under the Montreal

- This product complies with the RoHS Directive {Restriction of the use of certain Hazardous Substance in
electrical and electronic equipment [2011/65/EU as amended by (EU)2015/863].

+ All the materials used in this part are registered material under the Law Concerning the Examination and
Regulation of Manufacture etc. or Chemical Substances.
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MR Material list

17
N

\ |/ ——

N

(5
7 NSRRI

=

B Part name

##  Material

0E Treatment

Mounting Bracket

Cold rolled carbon steel sheet

=2 PBT #ifg
Case PBT resin
il FERAS AR ABS #fg
Brush Holder ABS resin
b Cg-a=t 7 SR AR W EEA v F

In alloy plating

OICHOICIHOHONCOIN

7 Uy NG &8, POM
Detent Spring Phosphor bronze, POM
i F AR EEHIR Ay H
Terminal Cold rolled carbon steel sheet Ag plating
R 21— LRIF EA=ES Ay F
Brush of Pot. Ni - silver sheet Ag plating
EHREIR 7T/ —ILEERER
Resistance Element Phenol resin plate
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