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Confidential No. S$S-2016-0374

SPECIFICATIONS

1.THIS SPECIFICATIONS APPLY TO RDC506017A ROTARY POTENTIOMETER.

2.CONTENTS OF THIS SPECIFICATIONS.
oRDC501171,

RDK506001,
oRDC501031

3. MARKING
* MARKING ON ALL UNITS
DATE CODE

» CAUTION

1.For the export of products which are controlled items subject to foreign and domestic export
laws and regulations, you must obtain approval and/or follow the formalities of such laws and
regulations.

2.Products must not be used for military and/or antisocial purposes such as terrorism, and shall
not be supplied to any party intending to use the products for such purposes.

3.Unless provided otherwise, the products have been designed and manufactured for application to
equipment and devices which are sold to end-users in the market, such as AV (audio visual)
equipment, home electric equipment, office and commercial electronic equipment, information and
communication equipment or amusement equipment. The products are not intended for use in, and
must not be used for, any application of nuclear equipment, driving control equipment for
aerospace or any other unauthorized use.
With the exception of the above mentioned banned applications, for applications involving high
levels of safety and liability such as medical equipment, burglar alarm equipment, disaster
prevention equipment and undersea equipment, please contact an Alps sales representative and/or
evaluate the total system on the applicability. Also, implement a fail-safe design, protection
circuit, redundant circuit, malfunction protection and/or fire protection into the complete
system for safety and reliability of the total system.

4.Before using products which were not specifically designed for use in automotive applications,
please contact an Alps sales representative.

5.Please store the product without open package, keep same condition as delivery, under normal
temperature and humidity, prevent direct sunlight, and corrosive gas exposure then use product
as soon as you can within about six months after delivery. Once you opend package, please use
plastic bag which is used for packaging and prevent product from exposure of outside air then
store the product under same condition as above.

6.About characteristics and conditions for test or measurement are not mentiond in this document
should be examined by each product specification in order to specify them.



CLASS Ne Title ROTARY POTENTIOMETER

1. —fX=\IE General requirements
1-1 ERARESHH -40°C to +120°C
Usable temperature

1-2 RIFBESHH -40°C to +125°C
Storage temperature

1-3 fZEEYRRE  Standard atmospheric conditions
BICRENEVRY, SRROCAERROREFER. BE. EXE)TITS,
Unless otherwise specified, the standard range of atmospheric conditions for
making measurements and tests is as follows.

BE Ambient temperature 5 to 35°C
MXEE Relative humidity 45 to 85%RH
]E Air pressure 86 to 106kPa

BL, HEICRZZELULBERRAOEZHIZITITS 2 &,
If there is any doubt about the results,
measurements shall be made within the following limits.

BE Ambient temperature 20 * 2°C
MXEE Relative humidity 60 to 70%RH
[E Air pressure 86 to 106kPa
2. A& &
Appearance + Dimension
2-1 A& RE- ZESEOEBNBEN N TV E,
Appearance No mechanical damages such as breaks and deformation
2-2 ~H& HIRICKD,
Dimension Specified in the product drawing.

3. EXSK 45 Electrical characteristics

No. [IBEE | tem % Conditions 1% Specifications
3-1 | E#{EE Rated voltage DC 5+ 0.5V
3-2 | & E 1 Rated power 0.03W

3-3 | EXNAEAE

Effective electrical angle (80°)
3-4 | £EME w1 - 3B %EBIE,
Total resistance Between terminals 1 and 3| 10 k Q + 30%
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CLASS Ne Title ROTARY POTENTIOMETER
3-5 |HAOEEERMY | EEAQE Reference taper (Ideal line) FRRE
Linearity HOEEH50%DUERBESIEZ 100% / 80° | Allowable deviation :
The line shall be drawn at the BRERICNITZRE :
50% output point with the Allowable deviation :
slope or 100%/80°. +3% ( £35°DEH )
HERR 2 OBERBEZHVTITS.  |+3% (Area : +35°)
*The linearity measuring circuit: (HHEEL : K13 R)
See fig.2. (Output voltage ratio:
See fig.1.)
BEEQR
X1 Reference taper 100%/80° Unstable output
Fig.1
100%
HAOERE[%]

Output voltage ratio

V(1

[

X2
Fig.2.

_2)

V(1-3)

0,
><100] 50%

v

0% . ! :

/A (-180°) -35° 0° +35° (+180°) A\
i i<— Linearity guarantee angle —>i E
1<—  Effective electrical angle 80°) —

CCW <——  Rotational angle % Ccw

[RIE @88 K)

[The linearity measuring circuit]
GND (#%F1)
(Terminal 1)

DCSY O 3O
R (H73) 7

(Terminal 3)

BEAE—S2 X IMQELE
Connection impedance : min 1MQ

RFUTaxX—5&

Potentiometer

)
N\

H I (% F2)
Output (Terminal 2)

*—
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CLASS Ne Title ROTARY POTENTIOMETER

4. HWEVERE Mechanical characteristics
4-1 EERNILY 2mN-mIA T
Rotational torque max.

YNIEGE#HERBICHL TEAICL THE,
The rotation shaft must be right-angled toward the product.

4-2 YRIHFMLEIERE 10N M E
Knob push-pull strength Min. 10N

WFEERICEFALMFGFULRREICT, YVNIOEEKICHLTEAABICI10MEME.,
BRNMEICEEZEX S HEENBEOEVNC &,

A specified force shall be applied in the axial direction of the knob for 10seconds,

with the potentiometer mounted in assembly condition.

Electrical characteristics shall be satisfied

YWISER Knob

4-3 YN IHIERE 3N ALk
Side thrust strength on the knob ~ Min. 3N

Y7 RNEBAL, T—ALE&LY2mmOEIC T10ME M.,
BRNMEICEEZEX D HEENBEOEVNC &,

At first, insert the shaft.

A specified force shall be applied in the set point and direction of the shaft

for 10seconds, with the potentiometer mounted in assembly condition.
Electrical characteristics shall be satisfied.

2mm

.
1
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CLASS Ne Title ROTARY POTENTIOMETER

5. TWAMEBE Durability
MARRE., EEREIC 1BEAULHRER. S¥HEEAETD &,
WiE- ZEFORBHBEI TV &,
The potentiometer shall be maintained at standard atmospheric conditions for
minimum 1h, after which measurements shall be made.
Without mechanical damage such as breaks and deformation.

5-1 THAHERZDOISM  Characteristics after durability test.
HRECOVT, BEAEOBEVEBRVHPRBZEETSD &,
After test, potentiometer shall meet the initial specifications
unless otherwise specified.

5-1-1 EXK AL Electrical characteristics
(1) =ERE Y HRME +40%
Total resistance The variation in total resistance in reference to

the value given before the test shall be within +40%
(2) HHEEERME +4%
Linearity

5-2 THAEE%MH  Durability test conditions
5-2-1 {EB) M A G BR Rotational life

(1) PBEERE RERRE
Expose temperature Standard range of atmospheric condition
(2) FHEEA HOEES50% DED S+35° D EFH
Operating angle Between +£35° from 50% output voltage ratio.
(3) EEE 600 B 1 7 )L/%s
Rotational speed cycles/h
(4) EEEHK 1,000,000 E &z
Operating cycle rotations
(5) EBEXHER EmAH
Power supply Unpowered
5-2-2 ERMERR High temperature soak
(1) HEREE +120+3°C
Storage temperature
(2) MERE 168HF /&
Storage time hours
() EXHMER 3Rl
Power supply Unpowered
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CLASS Ne

Title

ROTARY POTENTIOMETER

5-2-3 {RBRRERR

Low temperature soak

(1) HEREE -40+3°C
Storage temperature
(2) HEKH 168
Storage time hours
(3) EXMER 3Rl
Power supply Unpowered
5-2-4 BAEEHR Heat shock
(1) BE- REYII)L H3& 8
Temperature/Cycle time See Fig.3.
(2) YATILE 20914 7)
Operating cycle cycles
(3) EXMER EmAH
Power supply Unpowered
— —— ———+120°C
3 - |
Fig.3. : : :
N ) S — w0
Imax. | | | | max
:1min : I | : 1min
— s >k
! 30min. : 30min. :
" ih/loycle |
5-2-5 T2 ER Humidity
(1) HHNEE +60°C

Storage temperature

(2 FERNEE +90 to 95%R.H.
Storage humidity
(3) HERH 96
Storage time hours
(4) EBRWERE DC5VERN
Power supply D.C.5V
ALPS ELECTRIC CO., LTD.
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CLASS Ne Title ROTARY POTENTIOMETER SMD type
5-2-6 IRENFAER Vibration
(1) EHNiEE 21.5 m/s?
Gravity
(2) IREBAKHK 4000 cpm
Frequency range
(3) INIREFR X, Y, ZHE &4
Period 4 hours in each of 3 mutually perpendicular planes
(4) EBRHER wmeH
Power supply Unpowered

5-2-7 & A K2 TR &M
70T NERER
PCB specification

FRRAE Soldering iron
FALEZTRE
Bit temperature
(& A 2B
Application of soldering time

(1)

Resistance to soldering heat

E&x1.6mm,. FE#ERY) EER
t=1.6mm. One side copper clad PCB

350+ 5°C
3 0 B
SecC.

(20 YV70—kAZX Reflow soldering
*HRY7O-%H
* Recommendation condition
— Peak
RemE - -
MAX. temp. 7 "\ Temperature
FERE
Preheat
temp.
=R MAX. 2min. MAX. 40s.
Room temp. 25 LA 400 LA
e N . N
™~ 7~ N P
MAX. 4min.
453 IR
< N
™~ 7|
U70—E%: 18
Maximum frequency of reflow soldering is 1.
ALPS ELECTRIC CO., LTD.
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CLASS Ne Title ROTARY POTENTIOMETER

6. FR(FALOZEESEER) Attention about the use

6-1 —MRIE|AICOWVT About General

6-1-1 EAEBEHEEO LR, TRNAETREBOESREAZITEREA,
ERAFRGOREFRREREOREREAROEEANELBVERIOTIEETEL,
Do not operate potentiometers continuously at extremes of high
and low temperatures of the specified temperature range.
The maximum operating duration under the specific environmental conditions is
specified in the part specifications.

6-2. ZEAREICOVT About the use environment
6-2-1 HERRBPEHABETREHYELADT, FARKEICI > TASBHANIHRRIBIZE/AL.
BEABEZRCIBENIHBYET, B—tY FNRICUTOEEEHEZFEALEVTTE L,

- B, BRICHRAZRETZEH (Bl - J L ZEM &R BBE MBI )
CEDFIOFYUARERETIEMN (H: VI RIL EBR ZEH )

As this potentiometer does not have hermetical structure,

it is possible gas from outside get inside

of potentiometer 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 potentiometers through tests under actual using conditions.

- Materials which may generate sulfide gas or oxidized gas.
(Ex.) rubber, glue, adhesive, plywood, packaging material)

+ Materials which may generate low-molecular-weight siloxane gas.
(EX.) silicone base rubber, lubricant glue)

622 BEERAT XREBTIRAT RESHACH HBRET TE.
WFEAOER)—INFRETRIENNBYETOTIHAILESBVWTTE,
Please not to use this potentiometer under the atmosphere with high humidity,
with possibility of dew condensation or of direct splash of liquid.

Because it may cause leak between terminals.

6-2-3 BIMFHF M ORELFER15°C~35°C, FiE25% ~85%NRIFRHFICRY E T,
This potentiometer 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 15 to 35 degree Celsius and related humidity 25 to 85%.

6-2-4 BRFZVRIRTHEATNETEERFIRAOTH SAVEITERPBEFRED
FEREBEDCENBYETOTEY NEFTBFICFOHCEESEE L,
If this potentiometer is used under dusty conditions,
dust or debris may get inside of potentiometer from openings and possible
to cause output failure or malfunction.
Please consider protections against dust when surrounding parts of
the potentiometer are designed.

ALPS ELECTRIC CO., LTD.
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CLASS Ne

Title ROTARY POTENTIOMETER

6-3.
6-3-1

X4
Fig.4.

6-3-2

773042
Potentiometer

Bt LEOEERICOVT About the mechanism and electrical design
BHRAE—ZDAICOVT About impedance

AHmE, RADKSICZOHDIFHEFEIAIVDOA / DR—NCEEERLT
FESCEEZMBICRETNTVET, 2FVY, BRAVE—FADEEIMQF—H —%
BREL., RTU2IX—ROAIMOEMBREN B EHICRELTVET,
LOTHSDRSBEAETIFEAILEZHBER., BRAE—F AN 1 MQUTIC
BEBVELSICCEEZERMVLET,

Since this potentiometer is designed to use with its output is connected

directly to the A/D port, impedance is considered to be mega ohm level,

then contact resistance in the potentiometer is higher. Please refer to fig.4.

So when you use it in the circuit like fig.5, please make sure that

impedance should be over than 1MQ.

K5
Fig.5.

F 7yyAX-4
A/D Potentiometer

Z4 VZ4 V14 V/Z

A ARERIZOVT About countermeasure for noise
AEBDSOT—E)AKDEE, ENICHKETIMVAKZIAR, AP/ A1 XD
REAKEBDOND, BREVEV /A AOFEERPRICHAD LS,
VIINETUTOESBIBEZBSEVLET,

Bl) F—2E)AKF, BFEHRETVEEENS,
BMVAKAZIAEBDNRZTF—RBIEMCITIHHEEZ LS,
BRERANAELLLBE. BRYAKEZTD, LREABTEZHAEDED S,

We would like you to take the mentioned below into consideration in
your software to minimize influence of non-reproducible noise and
failed data from the potentiometer which might occur by any chance.

ex) Getting data from the potentiometer should be conducted plural times,
then take an average.
Suspected data must be judged that they are invalid, then get them again.
Combination or these actions, etc.

ALPS ELECTRIC CO., LTD.
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CLASS Ne

Title ROTARY POTENTIOMETER Standard type

6-3-3

HEZAEIZOWT About overall rotation angle

HEMI30EMETEXRTYN, HAIRV - 7UT RABETIEAZHREVLLET,
DZT7UT A RALEEAATEHAINBLLBEVWEENFHUET,

i, BRAOBEL, TREHEQE)CHETIEGEFHRIEL<DBELIBZ2>THBYET,
HOVWERLT, REARCSVTTREANEBHENZEVAREEBITTEL,
B)ATREFECHT2RBRE10EZRETHNEEES ) T A

This potentiometer does not have end stop and possible continuous rotation
more than 360 degree, however it is recommended to use output within

the guaranteed angle of linearity.

The below shown area(20 degree) is not durable because of the construction.

In application, therefore , please do not use the shown area as regular operation.
up to 100 cycles actuation at the area for setting is allowed.

ALPS ELECTRIC CO., LTD.
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CLASS Ne

Title ROTARY POTENTIOMETER

6-3-4

6-3-5

TERETOB/EL, FABRELCEVT, KET—AOERBRTY Y IIHBAD
EEEEUNOEBRL HFEHULERE)VEMAETE, ThSOERBEEICKY),
BEXWMHEOE. RUBENLIOEBER, FHET. BEBABHENr £U3BE/HWET,
ROUELTEARBOBERFIFALENFEO&KTITV, YI I IZIEEEEHEANAD DA
MhsBEWESEEESEVHLET,

X, XCEBITYVNIICBABAENDHLZDEBEEICK, YNIAOBET YT NN
XHMEBRDEISHEMUAHTESEVRLET,

Because of the construction of this potentiometer, an excessive stress,

pressure to the body, or pressure or excessive force other than rotation

to the hollow shaft portion may cause performance degradation in electrical,
mechanical, life, or feeling.

To prevent this, please avoid any stress, pressure or force other than

rotational one to the hollow shaft, and mounting/fixing the body should be by
soldering pads only.

If actuation knob (provided by user) may be subjected to an excessive side force,
the mating shaft must be supported with robust bearing mechanism so

that the hollow shaft is free from such force.
NG

—i

7

YRZOTIIIRZAFIZOWT  Weld line in the hollow shaft
AHEBROYIIFZTOMBCHBRII—ZHEALTHY . TOMBSHEL,
TROBEMOVIIL RS AV EEEBNEHEEELTEYEEA,

chiF, YRZOBEARKWEREBTEOD Y7 RFEAEThEBEIC,
COBANRULENBCEL L2 TEOTEEHBITREEE 2 EEDTT,
BL., CORBREUNIRETIEROFEARETEHYELEADT, AHF—,
CORDIBREBEBDEEFHEANOIENANELUEZVHAERNTOCERZHBVALET,
The hollow shaft material is LCP, and due to the material characteristics,

the shown below portion of the shaft is not mechanically connected together.

If the larger diameter shaft than hollow size is inserted into this hollow shaft,

the weld line will be enlarged to accept it so that irreversible damage can be avoided.
Since larger shaft may cause other problems in usage in spite of the above mentioned
function, please use the recommended shaft size.

k742
weld line
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CLASS Ne

Title

ROTARY POTENTIOMETER SMD type

6-4 ([ FAEM, EREHEIFREIC DV T About soldering process, assembly process.
6-4-1 FALEREHIIOWVWT About soldering process
BALEODEZRBEOREIZODVTR., EROEBEXFUHTHERET D ISBBVLET,
Condition of soldering process shall be confirmed with actual production conditions.
6-4-2 BTIREEIZ DWW T About mounting condition of potentiometer
Btz REORANHEETEALTKELLED LS ICERMATTTEL,
KECBSBVEERRMNTERTE, BEFTROERERYET,
Insert these potentiometers to the specified mounting surface and mount them horizontally.
If not mounted horizontally, these potentiometers will malfunction.
6-4-3 HFIZDOWVT About cleaning after soldering
BRALERTE, BRBETRHRERFLEVTTEL,
BRAEMSTZ2ETS5E. 1BEORALEFSFHAERICRE2>TASIT2TTEL,
Following the soldering process, do not try to clean the potentiometers with a solvent or the like.
If you reflow twice, please wait until the first soldering part returns at the normal temperature.
ALPS ELECTRIC CO., LTD.
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