JEITA

Technical Report of Japan Electronics and Information Technology Industries Association

EIAJ RCR-2191A

¢

Safety Application Guide for potentiometers
for use in electronic equipment

Established in July, 1994
Revised in July, 2006

Prepared by
Technical Standardization Committee on Passive Components

Published by
Japan Electronics and Information Technology Industries Association

11, Kanda-Surugadai 3-chome, Chiyoda-ku, Tokyo 101-0062, Japan
Printed in Japan



Translation without guarantee in the event of any doubt arising, the original standard in Japanese is

to be evidence.

JEITA standards are established independently to any existing patents on the products, materials or
processes they cover.
JEITA assumes absolutely no responsibility toward parties applying these standards or toward

patent owners.

(© 2006 by the Japan Electronics and Information Technology Industries Association

All rights reserved. No part of this standards may be reproduced in any form or by any means

without prior permission in writing from the publisher.



EIAJ RCR-2191A

Contents
[ TH 010 18 Lo 416 & TN T LT 1
L. SCOPE  wrrerersereeststes i s 1
2. Normative references and JOCUMENES  «««rrrrrrrrrrrrereetmmmmmrrrereteesiaassrrrrreteesssassrrrrreetesssaassrarrreressannreees 2
3. TEIMS QNG AEFINIIONS  <+++eeereereeereersrrseerurmeauerueareeaseaneesseaseassesseaseeseeaseensesseensesseansesseassessesseaseensesneensesseans 2
4. Structures, features, and fundamental performances of potentiometer - e 3
4.1 PrNCIPIE AN YPE  «eoeeeseresertitititi 3
4.2  Appearance and iNternal SIIUCIUIE  «+oreererrrmiim 3
4,21 APPEAIANCE  +reererersssessssststes ettt 5
4.2.2  INEEINAI SIFUCLUIE  +++++srssrrereerreessamaurnretttesesaaasrrastetaeessaas s rreeeteaesssaass e r e s et eeesesaasnare e et e e e eassarnneeeaesessannrnees 6
4.3 PrINCIPAI TEAIUIME  «erreesrerrsreseenmsee ettt ettt 7
.31 FQALUIES  ++eeereesrrreeeremnnunnntaeetenssnnataeateesssuasaasaesesssaaa s aaeteessasa s e eeteeass st eeeeeess s b ar e e e e e e enn b aeeeeeeenns 7
4.3.2 Types of potentiometer and nominal total resiStance range e 7
4.4 Fundamental PEIrfOMMANCES  «:+eersrsrrertrtiri i 8
A.A.1 ElCCIICAl CRAIACLEIISHICS  +++++++r+rsrrrrrrrrrraraaaaaaaaaaaaatataaaaaataaaaaaataaatataaatatatatatatatatetttttttttttttatatatatateteteeeeeens 8
4.4.2 Mechanical and environmental characteristics, and reliability oo 8
5. Type, selection and failure mode of potentiometers ............................................................................ 9
LT Y=Y P=Yo) (o) s NPT 9
5.2 Selection based on use environmMental CONGItIONS  «+««rrrrrereeermmmmrrmmrrireeeeirrrrrrre e e s e e s 9
5.3 Selection based on types and assembly CONGItIONS  «++++swrrererrrrereirmisiiiii s 13
6. Items to be confirmed for potentiometers in design of the equipment — «-- v 15
6.1 ENVIFONMENTAI FACIOIS  +rrreeerereeemmmmmnmmetreaettiartreetteesse s e e teeessaa s rr s e et e e e s s s as b s e r e et e eessesebeeeeeeeeesaannnrees 15
6.1.1 Temperature in USE ENVIFONMMENT et 15
6.1.2 Characteristics of potentiometer with temperature ChANGe -« e, 16
6.1.3 Corrosive gases and SOIVENtS iN USE ENVIFONMENT  +xverrrrririmisiniiii s 17
6.1.4 EXPOSUre to NAarmful @NEIQY e e 18
6.2 ElCCINICAl TACIOIS  +-rrerrrrerrrrreertmtstitis et st e et s e e s s s st e s st e e e s e e e et s e s e e aananes 19
6.2.1 Applied voltage (direct current, pulse, and intermittent [0ad) e 19
6.2.2 Actual load resistance for potentiometer used as a voltage divider 20
6.2.3 Noise caused by GroUNding - 21
6.2.4 Ratings of switch (when potentiometer is fitted With SWItCh) - 22
5.3 IMECHANICA] FACLOIS  ++e-reerserseersrrseerurrseaseeauesseaeeaueasesseaseeaseaseaneeaseassenseaseeseeaseansesaeasesnsessesseensessesnsessesnes 23
6.3.1 Dynamic load (vibration and/or ShOCK) — «+«eeeererisinininii 23
6.3.2 Static load (pull, push @and BENd) e 24



EIAJ RCR-2191A

7. ltems to be confirmed for potentiometer in aSSEMDbIY - ruevriririiieiiiii 25
7.1 MOURLIG  ererersereommmesitit sttt LRSS 25
7.1.1  SUrface MOUNt POLENtOMELEE  «rresesrsrsrsrsrrririe ittt 25
7.1.2  Through-hole MoUNt POLENHOMELEr  «+eersrsririeiiiiitiiii i 26
7.1.3  Panel MOUNt POLENtIOMELET  «rsrsrsesrsrtrtiuriririeii ittt 27
7.1.3.1 Bushing mount (with mounting NUt @Nd WASNEIS)  +«erereerrremrieirinirri s 27
7.1.3.2  SCrew MOUNt (WIth SEESCIEW)  «+sxserseresisririeiatit it 28
7.1.3.3  Servo mount (With Clamps and SELSCIEWS)  «:+eesrsreruriririiiiiriaiii i 29

7.2 Soldering conditions (temperature, humidity, time, temperature profile, soldering method, etc.) -~ 30

7.2.1 Soldering using the SOIAEMING iFON - rrrrririii 30
7.2.2  FlOW SOIAEring (SOIAEI WAVE)  -+sxsesesrsrsrriiiiiiiiii s 31
7.2.3  REfIOW SOIAEIING  «reerereereremiiiiiiii 32
7.3 Cleaning (washing) of assembled printed wiring board (solvent, method and condition) — ---eeeeeeee 33
T4 AQJUSHITIENE  eorererestetii 34
7.4.1  SCreW driver fOr QQUSIMENT  «« s e rerrrrrrurmseeite sttt 34
7.4.2 TOrquUE in AdjUSTMENT  rerererermrmiiiii 35
7.5 Fixing compounds and COating MALEHAIS  ««« e 36
8. Items to be confirmed for use eNVIrONMENt Of EQUIPMENT  +++xerererrerertenmimstismiiseiss e, 37
9. Items to be confirmed for general handling of potentiometer (transportation and storage) — ----eeeeeee 38
10. Items to be confirmed for safety and environmental load (disposal of wastes) e, 39

&)



EIAJ RCR-2191A

Technical Report of Japan Electronics and Information Technology Industries Association

Safety Application Guide for potentiometers
for use in electronic equipment

Introduction
This guideline is prepared based on EIAJ RCR-1001 (Safety Application Guide for Electronic parts), which
is issued in order to attempt the improvement of safe use in the whole of manufacturers of component and
electronic equipment, and developed by the Potentiometer Group on the Technical Standardization
Committee on Passive Component of the Japan Electronics and Information Technology Industries
Association (JEITA). This guideline is prepared as a revision of EIAJ RCR-2191 (Safety Application Guide
for potentiometers) issued in July of 1994.
This guideline is described on general matters (e.g. principle, feature, fundamental performance, assembly
process, selection, failure mode, case of failure) instead of notabilia in first edition, in order to offer correct
knowledge for potentiometers.
This guideline is made up based on the information offered by component and equipment manufacturers in
editing. Accordingly, this guideline is useful to equipment design, assembly process in equipment
manufactures and use of the equipment in the field. And this guideline may also be used as reference for
component manufacturers in specifying safety requirements to be include in a specifications for customers.
It is expected that the electric equipment manufacturer can secure the safety in the time of the equipment
design, the mounting process, and use of the equipment or others. It is also expected that the component
manufacturers can utilize in the case of creating the matter about the safety of specifications. This
document was prepared based on the component manufacturers individual understandings, as well as
cooperation from the electric equipment manufacturers.
It is recommended that this guideline should be used together with EIAJ RCR-1001 describing the basic

consideration on safe use electronic components.

1. Scope
This guideline is applied to all types of resistive potentiometer, including surface mount, through-hole
mount, panel mount potentiometers, etc. to be used in electronic equipment.
This guideline only provides the information of approaches to the safety of electronic components, better
ways and recommended points on the use of electronic components for the purpose of improving safety of
the electronic equipment. This guideline, therefore, shall not assure the product safety of applied electronic

components and electronic equipment even when applications comply fully with this guideline.





