INTERNATIONAL IEC
STANDARD 60115-1

QC 400000

Third edition
1999-05

Fixed resistors for use i

Part 1:
Generic specificatic

ans les equipements

Q

Résistances

7

U IEC 1999 O Copyright - all rights reserved
No part of this publication may be reproduced or utilized in any form or by any means, electronic or

mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission
Telefax: +41 22 919 0300 e-mail: inmail@iec.ch

3, rue de Varembé Geneva, Switzerland
IEC web site http://www.iec.ch

Commission Electrotechnique Internationale
International Electrotechnical Commission
MemayHapoaHaa OnekrpotexHuueckaa Homuccua




—2- 60115-1 © IEC:1999(E)

CONTENTS
Page

FOREW O R DD ..ttt e e e et e et e 4
Clause
N 7= o T=T - PP P PP 5

I R S T oo oL PP 5

1.2 Normative references
2 TechniCal data......cccoouiiniiiiii

2.1 Units and symbols

2.2 DefinitioNS....oceiiiii e D

2.3 Preferred values... ..o G N\ e

2.4 Marking...o.ooo i e

2.5 CodiNG cieniiniiiiiiiiiiiiiieeeeeeeee e NN NG e N e
3 Quality assessment procedures

3.1l GeNErAl i N NG NG e D h e

3.2 Primary stage of manufacture

3.3  Subcontracting...........c.o.... 0N

3.4  Structurally similar component

3.5 Qualification approval procedu

3.6  Capability approval procedur

3.7 Rework and rep

3.8 Release for delivery

3.9 Certified test reqord

3.10 Delaye

3.11 Alternﬁ g

Insulation resistance (insulated styles only) ... 22
N OItAGE PrOOT .o e 25
Variation of resistance with temperature ..o 25
REACTANCE ....oeitiii e et 27
NON-IINEAT PrOPEITIES . .. et e e e e e e 28
Voltage COTfiCIENT. ... e 28
N[0T PSPPI 29
(@Y 7=T 4 (o - Lo B PSPPI 29
BT oL LU L= f T T PP UPTUUPTUPPTRN 29
Robustness of the resistor Dody .........coiiiiiii 30

RODUSINESS Of tEIMINATIONS ...vieiii e ettt e e e e aas 30



60115-1 © IEC:1999(E) ~3-

Clause

4.17
4.18
4.19
4.20
4.21
4.22
4.23
4.24
4.25
4.26
4.27
4.28
4.29
4.30
4.31
4.32
4.33

Page
SOIAEIADIIITY .. ee et e 32
Resistance to SOIdering At ......c..ooeniiiiiii e 33
Rapid change of teEMPEerature ... ..o e 34
B U P e e 34
SOCK et 34
V4] o] = 11T ] o EO PP 34
ClIMALIC SBOUENCE ... ittt et ettt e e e et e en e enees 35
Damp heat, steady State ..o 36
ENUIBNCE ..ot L e 37
Accidental overload test (for low-power non-wire-wound resistgrg only)..\¢............. 42
Single-pulse high-voltage overload test ..........ooooviiiiiiiirc AN e N e e N eens
Periodic-pulse high-voltage overload test.........ccoiviiiiiiii e NG N D NG e e

Component solvent resistance
Solvent resistance of marking ........c.oocooviiiiii e OGN e o e e Y e
Mounting (for surface mount resistors only)
Shear (adhesion) test



1)

2)

3)

4)

5)

6)

_a4_ 60115-1 © IEC:1999(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED RESISTORS FOR USE IN ELECTRONIC EQUIPMENT —

Part 1: Generic specification

FOREWORD

The IEC (International Electrotechnical Commission) is a worldwide organization for stAndardization comprising
all national electrotechnical committees (IEC National Committees). The object Af i

for Standardization (ISO) in accordance W|th conditions deter
organizations.

The formal decisions or agreements of the IEC on techmc M 3 nearly as possible, an

from all interested National Committees.

The documents produced have the form of recommend
of standards, technical reports or guides and

In order to promote international unificatio ati |ttees uhdertake to apply IEC International
Standards transparently to the maximum ® S| i ional and regional standards. Any
divergence between the IEC Standard and te asponding\national or regional standard shall be clearly
indicated in the latter.

The text Of based on the following documents:

FDIS Report on voting

40/1087/FDIS 40/1109/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

The QC number that appears on the front cover of this publication is the specification nhumber
in the IEC Quality Assessment System for Electronic Components (IECQ).

Annexes A, B and D form an integral part of this standard.

Annex C is for information only.

A bilingual version of this standard may be issued at a later date.
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FIXED RESISTORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 1: Generic specification

1 General

1.1 Scope

This part of IEC 60115 is applicable to fixed resistors for use in electronic ¢

e pessibility of applying the
or undated references, the

IEC 60060-1:19g chnigues — Part 1: General definitions and test require-
ments

IEC 60060-2:1994

IEC 60062:199
Amendngé

IEC 60063:1963
Amendment 1 (1986
Amendment 2 (1977)

ferred number series for resistors and capacitors

IEC 60068-1:1988, Environmental testing — Part 1: General and guidance
Amendment 1 (1992)

IEC 60068-2-1:1990: Environmental testing — Part 2: Tests — Tests A: Cold
Amendment 1 (1993)
Amendment 2 (1994)

IEC 60068-2-2:1974, Environmental testing — Part 2: Tests — Tests B: Dry heat
Amendment 1 (1993)
Amendment 2 (1994)

IEC 60068-2-3:1969, Environmental testing — Part 2: Tests — Test Ca: Damp heat, steady state
Amendment 1 (1984)
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IEC 60068-2-6:1995, Environmental testing — Part 2: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-13:1983, Environmental testing — Part 2: Tests — Test M: Low air pressure

IEC 60068-2-14:1984, Environmental testing — Part 2: Tests — Test N: Change of temperature
Amendment 1 (1986)

IEC 60068-2-20:1979, Environmental testing — Part 2: Tests — Test T: Soldering
Amendment 2 (1987)

IEC 60068-2-21:1983, Environmental testing -— Part 2: Tests — Test U: Robustness of termina-
tions and integral mounting devices
Amendment 2 (1991)
Amendment 3 (1992)

IEC 60068-2-27:1987, Environmental testing -— Part 2: Tests — Tes
IEC 60068-2-29:1987, Environmental testing — Part 2: Tests

IEC 60068-2-30:1980, Environmental testing — Part
heat, cyclic (12 + 12 hour cycle)
Amendment 1 (1985)

sion in cleaning solvents
Amendment 1 (1993)

IEC 60068-2-58:1989, En¥irorng &Sk . dests — Test Td: Solderability, resistance
to dissolution of metallization and i Surface Mounting Devices (SMD)

IEC 60195:1965@ rrent noise generated in fixed resistors

IEC 60249-2-4:198 grinted circuits — Part 2: Specifications — Specification
No. 4: Epoxide weg fabxjc copper-clad laminated sheet, general purpose grade

IEC 60294:19 f the dimensions of a cylindrical component having two axial
terminatio

IEC 60410:19 wling plans and procedures for inspection by attributes
IEC 60440:1973, Method of measurement of non-linearity in resistors

IEC QC 001002-3: 1998, IEC Quality Assessment System for Electronic Components (IECQ) —
Rules of procedure — Part 3: Approval procedures

IEC QC 001003:1998, /IEC Quality Assessment System for Electronic Components (IECQ) —
Guidance documents

IEC QC 001005:1998, Register of firms, products and services approved under the IECQ
system, including 1SO 9000

ISO 1000:1992, S/ units and recommendations for the use of their multiples and of certain
other units





