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No. KK-2006-2170
SPECIFICATIONS

1. THIS SPECIFICATIONS APPLY TO RK50112A0 POTENTIOMETER.

2. CONTENTS OF THIS SPECIFICATIONS.
4K5021-2
K50210001

3. MARKING
» MARKING ON ALL UNITS
DATE CODE, RESIST. VALUE, TAPER

4. REMARKS
- FURNUSH PACKAGE
NUT:1 WASHER:1

(H=14)
- NOTES

‘Marking = in specifications shows standard and condition for application,

The surface of the case is covered with grease.

*» CAUTION

Regardless of the suggested applications of these products being introduced in the specifi-
cations, when using them for equipment and devices requiring a high degree of safety, resp—
ective manufacturers will please preserve safety of the planned equipment and devices by
providing necessary protectve circuits and redundancy cireuits and reconfirm if safety is
being duly preserved.

Products being introduced in the specifications have been designed and manufactured for app-
lications to ordinary electronic equipment and devices such as the AV equipment, electric home
appliances, office machines and communications equipment. Consequently, when employing these
products for applications requiring a high degree of safety and reliability such as the medical
equipment, aviation and aircraft equipment, space equipment and burglar alarm equipment, the
using manufacturers will please thoroughly study the proprieties of these products for the
planned applications

Although we are exerting our best efforts to maintain the guality of these products, we cannot
guarantee that they will never cause short circuiting and open circuitry.

Therefore, when designing an equipment or device with which the priority is given to the safety,
you will please carefully study the influences to the whole equipment of a .single function
failure of Potentiometers and Encoders in advance to make out a fail-safe design providing.



1. Scope m )

This specification applies to potentiometer with car-
bon composition resistor. used in electronic eauipment.
COHISRETFIE—RTAL S NSREREREE M AT RNRIC DL TREY 5.

Rotat ional shaft | o story
BEE 7w £ a

2. construction "B ‘
2.1 Dimensions and materials 1294

- Refer to the attached DERE
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3.Characteristics &
standard atmospheric congitions OfFE
Unless otherwise specified, the standard range of atmospher ic BT SURYMTIEE (2¥15~35T). K8
congitions for meking measurements and tests is 8s follows: (:F525~85%) . ENE(NEB6~106kPa ) TITS.
Ambient temperature : 15C to 35T
Relative humidity . 25% to 85%
Air pressure 86kPa to 106kPa
If there Is any doubt about the results. measurements REL, PIECEREEUIRGITEF20 1T, B
shall be made within the following {imits: 63~73%. WEB6~106kPaAICTITS.
Ambient temoerature : 20:1T
Relative humidity ' 63% to 73%
Air pressure . 86kPa to 106kPa
Temperature for operating and storage O-ntte
Dimensions:See attached drawing BH. TaR8nBKL5.
Operating temperature:-10°C~+70'C BREKEE: -10°C~+70°C
Storage temperature: -20°C~+80°C RFIAERH: -20° C~+80°C
3.1 Mechanical characteristics oM
I tem conditions Specifications
)15 ] E # 13
Total mechanical | angle of effective rotation
rotation
1 300" £3°
Standard atmospher ic conditions 28+15 mN-m
¥215°C to 35°C
Rotational toraue Rotationat l
5 A8 speed . 100 mMN-m or tess
2 s 0 Tx2'C
60" /#
+50 T+2°C 13 mMN-m Or more
A static load of § Nshall be applied to the terminals without excessive play in
for 10 s in any direction. terminals or ;%’ contact
Terminal strength . » EULNY, HIURETREED
3 BrET RO AEICSN OFEES 1 BRI L EMET D, BT
. without damage to .or
The following torsion moment {oad of 1. 5Nm Shait
be applied to the shaft for 10s at both ends. gt‘,ﬁ;,,i,’;. ,%Cafrt{ No
BIZ150MN -MOZIIE-X b SEET rotational toraue.
g |ENO Stop SLrendth | i wimMess. prE FenEnLom Sharacteristics shall
OO 4 be satisfied.
Bizh L7, RO, BEAKE
B (EROHNLARTECE.
A momentary ioad of 100mN-m shall be applied at the =
point5 mm from the tip of the shaft in a direction perpendicular ?grauggh rcr)rp ?egs
to the axis  ME (mm) Ap(mm)
Bending or MeHEEY ST OMEIE100MN -MOT-X 2 MERCERT 0 0. 2u¥
5 | play in shaft ANOEEFY 2 HES 5. BURMTENSHE - X FEMREROEELTTEETH. ‘ 25 0. 25T
35 0. 35KHT
40 0. auTF
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1 tem conditions ' Specifications
BE_ £ # B @
Thrust and tensile static 1080 of 1508 Shall be aopileg without demage to. or oldy
to the shaft In the axial directions for 10 s. in. shaft. No-abnormal ity
in rotational toraue
Thrust and MBUAEE LTS BEAGIC 1 SONDIHES 10615, Electrical characteristics
6 tensile shaft shall be satisfied.
WHRLESU WP, HSUSR BT
SERYSN 88y, g
RTTHCL.
Instaliation torgue of 2N-m shatl be epplied to tighten Rotational toraue shall be
the nut. However. the upper part of the nut shall be set 1. 0mm 120% or less before nut
or more lower than upper part of the bushing. is tightened. _
. The difference between
Nut- tightening 2N-mf)b»7‘('7;-;b§ﬁf!&6. REL. 7"""% maximum and minimum value
strength 18491, O UEIRRETRRINTL S8 95, in the same direction.
q |7 R ' shall be 5 mMN-m{51 of -cm}
=777 clor less. Without rote-
T S tional deviation.
, : BNz b VAR M
—y" 0120%{TF, F-58
TRALRIN)ES 7 mN-m
LMK, (AL Beaossia Ce.
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3.2 Electrical characteristics WM
1tem congitions soeciftications
BE = % 82 #
Nominat total The resistances between terminals t1and 3 shall be
resistance and measured ——
1 |toterance BF1. JROEREZHET .
LRIt
HIUTHE
5 OKnzz0%
Measurement shall be made by-the resistance law method. Taper
2 Resistance law For other procedures. refer to IEC Pub. 393-1. 1 ES ‘\ h-7
bio e gle 2] TEHCTHE. 20t JIS C 5261 M3, Refer to the attached
SR
Power rating is based on continuous full load operation at
the maximum voltage between terminals 1 and 3 Power rating
vs. ambient temoerature shall be denoted on the following graph
B 1ESMRICEREET OCLMEEORATA,
BRENHT . TR TR 5.
® 100
e
3 |Power rating ® \ 0.1 w
far ol g 60 \
ER a0
bt 33 L 44
L“ 20
g 2
Ewm O°
20 40 60 70 80 100
Amblent temoerture [EEEF (T)
Rated voltage Maximum operating voltage
E= VPR V a. cC.
THRE BRTEBDT 150 vac
where p: Power rating (W)
Rated voltage &L ]
4 | EiE R: Nominal total resistance ()
T GYRERE
when the rated voltage exceeds the maximum operating voltage.
the maximum operating voltage shall be the rated voltage(For &.c.only
2EL. A6, COBSERRTSTIERTS TS, (RER)
The potentiometer shali be maintalnedin a thermostatic chamber at a [Change in total resistance
Resistance- temperature of 70:3 ¥ without electricat load for 5h. after which is relative to the value
temoerature the total resistence shall be measured inmediately. before test
5 |characteristic A% 701 3COESPICREETSWRBEE. LESICTFFOUET. DIMTEERTTS 5. okt '5
st (0 3473 %
&L T -20
i ALPS ELECTRIC CO., LTD.
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I tem Conditions specitications
L2 5 i A&
ti insertion ioss at e end of le of effectiv
EBEE:%EM?‘:?:;:;:N ti I :l be nl::ed f th:c e :gggétuncel R
attenation insertion 1oss sl i rom 2
first unite. Iesfagxan ‘ﬁfaless
when the A C. 10V is applied between terminais 1 and 3 and the second
unite by freauency of 10KHZ 10k0%& |-110dBHT
- or more or less
?rt\;ee?tj?;o?o:sm 74 RIS B0 i B AN ‘10&9}11: -120dBHT
6 BA. C. 10V 1KHZ&BF1-3ECQNL. lii}ZHmwﬁiEE!Ib -
T : BIOHTES. -
 JE 3 Totat tnsertion
resistance] toss
£ELQ WX
less than or less
10kQ%& -2dBHT
or more or less
10kQiL -10BNTE
when the moving contact passes from the silver area to the 0.01% or iess of the
resistance ares. the magnitude of change caused by this su- nominal voltage.
dden chenge in voltage shall be measured.
P4V ERRC A SRHRTOTLENT TS,
Jumo-oft ERED O. O1%4T,
T | resistance Taper - Between terminals
S N- | Fil
10A, 15A 38 1-2
However. other taper shal! not be soecified.
s =2RL.  HRDN-ASRELSL,
§ v d.c. shall be sopiied to the terminals between 1 and 3 0.01% or less of the
and the following jump-off voitage shall be measured. nominal voltage.
BF1-3|d. C. SVENL. PHRTENTYS.
Suaden change ANRED 0. O1XHT.
g| in voltage Taper ~ getween terminais
2 f n= L ril
10A. 15A38 1-2
However., other taper shall not be specified. —
BEL.  HOMDA-ATELSBL,
20 V d.¢.. when the rated voltage Is 20 v or less. its rated
voltage shall be applied to the terminals between 1 and 3.
And then the noise shall be measured by the specified speed.
71 - 3RTERVL20V GRgF20VHTOME. T0RT ) 3R
COCFTRETINBUTERTEYS.
9 %' shaft rotation rotations smin Less than
ok 308 /4 . 20 mV p-p A
For other procedures. refer to [EC Pub. 393-1-6. Test Method A
0O JIS C 5261 A &Ecsé.
A voltage of 500 v d.¢c. shall be Between individual terminaig
insulation applied 1 min after which msasuremsnt and frame/shaft
resistance shall be made. &i-7-2-M8 or more
10 S d. Cc. 500V. 158 100 M@\ )
Trip current Between individual terminalsl without damage toparts.
=% 1 mA &na frame/shaft arcing or breakdown etc.
BF-7-2-N3 M 72, SN
11|Dietectric strenath | yeasyring freauency 50/60HZ S00V HRUCE,
R s for 1 min
50/60 Hz 500V a.c. 15®
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Item
8

Congitions
= #

Specifications
A 18

12

Tracking errof

The voitage of 2 v r.m s. shall be soolied between terminal 1 and 3
and petween terminals 1°to 3°by measuring freauency at 1 kHz.

The output voltage shall be measured between terminals 1 and 2 and
vetween terminals 1°and 2 (for the 15 C and 25 C taper. the
measurement shall be made between terminals 2 and 3 and between
terminals 2° and 3°) units the first of these shalt be the standard
one. It there is not any doubt about the results. d.c. voltage shall
be used as the test voltage.
HF1-36 BF1 -3 ' RCENER1kHZ
T2~15V ( BEESHE ) DRITENA.
FERREL LR D-2R BEXD -2'm

LA Py TR 1 -4R) A6 S UTFEES

(15C. 25Ch-70183. 2-3@. Total
2°-3'®) OL/RIEMETS. 85, PR Poiviiaiel
[HUPEUB NS, BBSTELT(ER:E
AT, less thom | -800B ~ OUBET witnin
inout imoedsnce AN 10ke x& + 3 dBEA
of the voltmeter or more
TEOAN 1oM2 Ty \ o more
AH=52 mp| iowonr | 10008 ~ 008
e - eae—than within
FLLIINE- L J/\ Pt~y + 3 gBH
oF le + 3 dBHA
250 Ka i1F
The moving shaft shall be rotated at the specifled speed.
And the electrostatic noise shall be induced between terminals
1 and 2 or between terminals 2 and 3.
NEIBEDEE TONC U535 1 2067, 2~ SUHATTHTSS. ‘;i‘w,c”g‘“
13 Electr0§tatic noise Rotational potentiometer s
H/AZ @nF 60" /#
The resistance and the tolerance between nominal taps (Between
T taos 1 and 4. ) Q + 30%

stance between intermediate taos (Between taos 2 and 4)
77 (2-4

1% or less of the nominal
resistance.

Tao (Max. S00 @ or less)
141 57 A0 16T
_ (BXS00QUTETS)
Tap position and tolerance
9o MBS LUTEE : 3
@ALPS ELECTRIC CO., LTD.
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3.3 Endurance characteristics .- #AME
I tem ' Cconditions Specifications
),z 3 -3 i}
The terminals shall be stored at a temperature of 100°C with (1) Solder wetting time
relative humigity of 100% for 16h. after which mesurement to shall be 3 s or less
“Menisuco graph solderabiiity” BhEENEYE 3. oL
. . o mes o .+ 1€2) A new unitorm coating
Solderabil ity £%100° C, BX100%RHIC 1C @, X=Z237" 27(230° CHiDY" ) of solder shall cover &
1 BhERTH KTESS. . minimum of 95% of the
surface being immersed.
BRCEEEMDOS%ILE
) ’ FULBKRETRATLSCE.
For procedures other than those specified belov). refer to Cchange in total resistance
IEC Pub. 68-2-20. Test Tb Method 1A or 2. Is relative to the value
TROBM JIS C 0050 (RXUBSRRE31AFLRR2CED RIS, before test
Solder bath method 7 «+7° OR% Wm +5%
Bit temperature . =
2 [} 2605°C
Immersion time s Electrical characteristics
» S5+1$ shall be satisfied.
without distinct defor-
Pre heat temperature and immersion time mation In appearance.
2 A : 120310°C TIIEERRT L,
# -] 249 HATELLTLT AL
ce.
This procedure constitutes 1 cycle and testing 2cycle
Resistance to Hiz2BRYEY. .
2 |soldering heat Thickness of heat shunt (Printed wiring board)
Bh AR PR (7 MR DN 1.6 mm
material Single sided copper clad laminate
# R REFERAER
Dimensions of component hotes in the heat shunt (Printed
wiring board) sheli be in accordance with those specified
in this specification.
RIS - FHC &,
Soldering iron method FZhLOMRE
Bit temoerature '
+ Extensive pressure must
2 ] 350£10 T not be applied to the
Aoplication time of 1 terminal
soldering iron 5 S gL RICEENIOSLCE.
o#
_ ] =
For test method, refer to 'page. “Test Method for Resistance Electrical characteristics
Resistance to flux |to Flux Penetration.” and characteristics shall
3 |penetration PEZERIED TRI7 5 2R DML 1 R B, e satisfled.
75w DAL Nominal board thickness 1.6 rm TG MhRrIES
The potentiometer shall be stored at & temperature 70:2°C for 240#gh [Change in total resistance
in '8 thermostatic chamber. Then the potentiometer shall be is relative to the value
maintained at standard atmospheric conditions for 1h. after which before test
measurements shall be made. SERBOTH
For other procedures. refer to IEC Pub, 68-2-2. Test Bb. (Forced 11580 + 5
4 |Pry hest alr circulation may be used.) 0 %
L S70:2CHBMMHI T240 SHMEEL.  HSHEHT 1WENEENTSS. :
#H# JIS C 0021 C#B¥3,
d@® ALPS ELECTRIC CO., LTD.
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I tem Ccongitions Spoecifications
BB & # i ] #
The potentiometer shall be stored at a temperature of -20:3 Change in total resistance
T for 240+4 h in & thermostatic chamber. Then the potentiomet- is relative to the vaiue
ers hall be taken out of the chamber and its surface moist- before test
ure shall be removed. And then the potent iometer LRASOTMI
shal! be subjected to standard atmospheric conditions for )] 7)) +20%
1 h. after which measurement shall be made.
5 Cold For other procedures. refer to IEC
[y el Pub. 68-2-1. Test Ab. (Forced air .
circulation may be used. )
. There shall be no daforma-
25-20: 3COESHPC240+ANEN@ VLU, KBRS LUK tion or cracks of molged
RN 1EEENT TS, part.
ol JIS C 0020 ici#M3d. EREBNTIR. 75908
HLCL,
The potentiometer shali be stored at & temperature of Chenge in total resistance
60+2 T with retative humidity of 90% to 95% for 2404 h in a is relative to the value
thermostatic chamber. Then the potentiometer shall be taken before test
out of the chamber and its surtace moisture - LENGOTHUS
shatl be removed. And then the potentiometer shal! be subjected a0 +25 %
to standard atmospheric conditions for 1 h, after which -5
measurement shall be made. Insulation or more
For other procedures. refer to IEC Pub. 68-2-3. resistance 20 MQ WOk
=F6012C, mo~95xwmmzao:amwe¢u RN
g |oem neat HBU, KEOKAEISEURSHIDL 10V BENET 5. Noise Less than .
S 100 mvo-p %8
b M JIS C 0022 REEF3. °
The potentiometer shail be subjected to 5 successive change Change in total resistance
of temperature cycies. each as shown in table below . Is relative to the vaiuve
Then is surfece moisture shall be removed. before test
ang then the potentiometer shall be subjected to standard LEREBORMUZ
atmosoher ic conditions for 1 h after which measurements ) ) +20%
shat! be made.
TECRUEEEY 24258, ' Clause 3.2 10 shall be
KBOIAESEEUMBHEH IWSOERNESS, [0 211" feststence satist led.
3.2.1 C
Temoerature Duration
3 g | |pletectric strenatn e o 1t snalt be
in RIST .
Change of 1]-10¢3 ¢ 30 "'ﬁ , 3. 2. 118%;
7 |temoerature There shall be no daforma-
BEHA N Stnaderd atmosoner ic min Appearance tion or cracks of molded
21 congitions 10 to 15
# » fa » R part. )
A min RGBT, 290
3] 702 T 30 a BLCe.
Stnadard atmospher ic min
4 congitions 10 to 15 P
L.} 3
For other procedures. refer to
1EC Pub. 68-2-14.
0% JIS CO025k®M?s.
@ ALPS ELECTRIC CO., LTD.
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| tem Congitions Specifications
;1] S # ] #

The moving contact shall be placed about half way (50%) in

the angle of effective variable range.

Only engurance conditioning by & freaquency sweep shall be made.

without intermittent con-
tacts or ooen circuiting
between terminals.

The entire freauency range. from 10 Hz to 55 Hz and return ARTETER LSS
vibration to 10 Hz. shaii be transversed in 1 min.
Rotational toraue.and end
8 358 A{itude {total excursion) : 1.5 mm

stop shaill not deviate from

This motion shail be applied for a period of 2 h in each of the previously soecified

3 mutus! ly perpendicutar axes (a total of 6 h). value.
For other procedures. refer to |EC Pub. 68-2-6. BNz L2, R b TR EE
ANTTEROIES 0¥ R ITERE. #SIORI810~55~10 Hz/4. ARTEL,
281, 5 X-Y - ZHEICE2ME. ’
$0f JIS C 0040 [C#M3s,
Peak acceleration |
S 981 /e 100 O I S
puration of the pulse . looseness of teminals.
Shock ‘ temm i 6ms . REDIE LT BED
9. e Three successive shocks shall be epplied in both directions BLLivHBLCE,

of 3 mutually perpendicular axes (8 total of 18 shocks).
For other procedures. refe to IEC Pub. 68-2-27.

6EX3E( §t16)

0 JIS C 0041 EKEMFD,

The potentionmeter shall be stored at a Nolise shall be relative to
H;S density : 1pom. tempreture : 40°C. three times less to the

relative humidity : 70% at 75%. for 96h in
thermostatic chamber. after which measurments The attennuation end in-

shall be made. ] sertion loss shall not
H:S R¥ippm. 2¥40° C TO~7S¥RHOMAILOGHERENETS. deviate from the previously
. ] speciffied value.

value befor test.

Resistance to

10|sut turation BONE, QRO 3EIT.

L. BANNER. BANX

Bt 3. VIRit@t AT L.
The moving shaft. without electrical load. -shali be rotated change In total resistance
from end stop to the other and.returned to its or lclnal' . 1s relative to the value
position extended over 90% or more effective angle. before test.
This procedure constitutes 1 cycle. Ang the moving LENBOR RS
shaft shall be subjected to 600 cycles per hour, 8 totsl PERETHL +15%
of 15000£200 cycles (5000 to 8000 continuous cycles for 24nh) Nolse Less than
Mmeasurements shall be made immediately after 5000 cycles. EE 47 mVp-D 3
immediately arter 10000 cycles.

11| Enourance RERTNEE00E/1 ( 1EM18L 33 ) DR TRIEK: )
BHEERY AENS0X)LHThkY) 1 B:8#5000~80008. - 4ft 1500012008 Ble 3.

L, BEAPS000E854U1 0000BICHL' TEHES 3.

& ALPS ELECTRIC CO., LTD.
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4. NOTE
08

4.1 The outside appearance
b

1) The appearance is an easily changing color. Because this products case
is made of the brass. that is an easily oxidizable metal.

FREGABRCRBHZRALISYITOT, BLELLYBRRERLET.

2) without deformation distinct a flow, striked damage. change color.
in appearance

ELLAL TR AARNTREORLE.

3) Pay attention shoud not catch up potentiometer in the naked fingers
1t may cause a changing color apperance for sweat of fingers.

FEARFCRLLROT. ARFRLYTRTIZBNNGUFIIOT. RALTHETL.

4) In operation, storage in high tempreture and humidity,and in corrosive
gas. shall be avoided.

RIOREIEMI - BELRA. RAUN ZPBARNABISBNNBYEIOTRIBL IS BLUET.
5) This product is made for a.c. use only. Please do not use d.c. voltage.

FZ¥&Ba. c. FATINTC. c. TOBRABBER/T T2 L.

6) Caution for soldering
BhERIBOIIESR
Please avoid soldering on upper surface of P.C.B. as shown.

BEO&5P. C.B. OLBKRBAELTIHERBSVIFIUL.

¥

Bhi Terminal —

Solder

Bh%
Solder

d® ALPS ELECTRIC CO., LTD.
APPD. CHKD. DSGY TITLE ROTATIONAL POTENTIOMETER
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TEST METHOD FOR RESISTANCE TO FLUX PENETRATION

BI25v LBV ERA &

1.

Materials

(1) Solder

Refer to IEC Pub. 68-2-20. Appendix B.

(2) Flux

- GX=T~ ASAHI GBIUL RESEARCH LABORATORY,

¥H-820V TAMURA KAKEN CO., LTD or an equivalent

flux shall be used.

The fiux used shall consist 15% by weight of rosin.

1.

#

n rAK

JIS 2 3282CHEDEIHSNIZAL (HE3A) L C 12609
SnldATS (H60A)

2 2%+92

7Y E4LTRRL GX-T, 9&'54!25?!! H-820v LI
“ENEASAT, EEAREIERILISH%

Flux Specific gravity
ISR r R (20%)
b e ToCARCH LABGRATORY gy 7 0.823
sy s LD WH-820V 0.824
(3} Printed wiring board B &

2.

A board specified by NEMA(XPC) or it's equivalent board.

Board shall be-single-sided and its nominal thickness.

shall be specified in Clause "Resistance to flux
penetration” with a copper foil thickness of 35um.
The position of mounting holes for test component
shall correspond exactly to the terminal configura-
tion so that terminals fit exactly into the holes.

Hole size shall be as specified. If not specified, hole
size shall exceed the diameter (or exterior dimensions

in the case of non—circular terminals) of terminals
by 0.2 mm to 0.4 mm. Unless otherwise specified, the

sions) of holes by 2 mm to 4 mm,

Test

(1) "The printed wirinq board spectfled in Clause 1 shlll

be soaked only aolden.ng ‘sidein the flux specified

(2) The test components, its electrical characteristics

and mechanical characteristics specified in this
specification having already been measured, shali be
inserted completely into the board as soon as the
board is removed from the flux.

3) Either the flux bath method or the fosming uthod
shall be used to apply flux a second time to the board.

in either case, fiux shall not come into contact with

the component side surface and fluxlng time shall be

Jtod s

Note: After fluxing, .if preheating is necessary
before mounting, then the surface of the )
solder side shall be heated t0 75 °C t0 90 °C
for 1 min or fess. .

(4) Using an automatic soldering system or a hand dipping

system, the board shall be soldered up to the compo-
nent side surface (but the soider shall not come into
con;g;t.évith the component side) for 51 s at 250 °C
to .

(5) The board shal! be subjected to standard atmospheric

conditions for 24 h or more after the soldering.
Tests shall then be carried out as specified below;
@ Visual inspection of appearance
@ Measurement of characteristics as specified

- conductor land size shall exceed the diameter (or dimen-

2,
M

in Clause 1 for 3'to'5 5.” The board shall then bs taken
out of ‘the flux.
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