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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED RESISTORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 1: Generic specification

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for stdndardization comprising
all national electrotechnical committees (IEC National Committees). The object qof the IEG_is to promote
international co-operation on all questions concerning standardization in the electrical*and Iectr ic flelds To

for Standardization (ISO) in accordance with conditions deter
organizations.

from all interested National Committees.

3) The documents produced have the form of recommend ons\forinter
of standards, technical specifications, techt
Committees in that sense.

ational use and are published in the form
they> are accepted by the National

4) In order to promote international unification; i Gommitiees ¥ndertake to apply IEC International
Standards transparently to the maximum b ¥ n_ their national and regional standards. Any
divergence between the IEC Standard and the corresponding mational or regional standard shall be clearly

6) Attention is drawn to the pessibih ] e nts of this International Standard may be the subject
of patent rights. The S held responsible for identifying any or all such patent rights.
International St been prepared by IEC technical committee 40

Capacitors and resis

This third edi d\reptaces the second edition published in 1982, amendment 2
(1987)

This consglidated ionYof IEC 60115-1 consists of the third edition (1999) [documents
40/1087/FD $09/RVD] and its amendment 1 (2001) [documents 40/1184/FDIS

The technical content is therefore identical to the base edition and its amendment and has
been prepared for user convenience.

It bears the edition number 3.1.

A vertical line in the margin shows where the base publication has been modified by
amendment 1.

The QC number that appears on the front cover of this publication is the specification number
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.
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The committee has decided that the contents of the base publication and its amendments will
remain unchanged until 2006. At this date, the publication will be

* reconfirmed;

+ withdrawn;

* replaced by a revised edition, or
*+ amended.

A bilingual version of this standard may be issued at a later date.

@%
N
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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 equipment.

smdated references, the
latest edition of the normative documenti.referred i6 ars of IEC and ISO maintain

NOTE In the case of IEC 60068 standards, use the reféxensed edition.

IEC 60027 (all parts), Letter symbols to

IEC 60060-1:198
requirements

IEC 60060-2:1994

IEC 60063
Amendment

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 60068-2-30:1980, 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¥iroma 1 : JYests — Test Td: Solderability, resistance
to dissolution of metallizatioq and to so/ 5 Surface Mounting Devices (SMD)

terminations

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, SI units and recommendations for the use of their multiples and of certain
other units
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2 Technical data

2.1 Units and symbols

For the purposes of this part of IEC 60115, the following definitions apply. In addition, units,
graphical symbols, letter symbols and terminology shall, whenever possible, be taken from the
following publications:

- IEC 60027;
— |EC 60050;
— 1S0O 1000.

When further items are required they shall be derived in accordance with
documents listed above.

principles of the

2.2 Definitions

221

type
group of components having similar design fea

NOTE 1 Components described in several detai
to the same type and may therefore be grouped foryg

NOTE 3 Ratings cover the co
— electrical ratings,

2.2.2
style
subdivision o

variants, gen | order

223
grade

term indicating additjonal general characteristics concerning the intended application, for
example long-life applications.

The term "grade" may be used only in combination with one or more words (for example, long-
life grade) and not with a single letter or number.

The figures to be added after the term "grade" should be arabic numerals

224

family (of electronic components)

group of electronic components which predominantly displays a particular physical attribute
and/or fulfils a defined function

225
subfamily (of electronic components)
group of components within a family manufactured by similar technological methods
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2.2.6

rated resistance

resistance value for which the resistor has been designed, and which is generally indicated on
the resistor

2.2.7
critical resistance

resistance value at which the rated voltage is equal to the limiting element voltage (see 2.2.15
and 2.2.16)

NOTE At an ambient temperature of 70 °C, the maximum voltage which may be applied across the terminations of
a resistor is either the calculated rated voltage, if the resistance is less than the critical resistance, or the limiting
element voltage, if the resistance is equal to or greater than the critical resistance. At temperatures other than
70 °C, it is important that account be taken of the derating curve and of the limiting efement voltage in the
calculation of any voltage to be applied.

2238

category temperature range
range of ambient temperatures for which the resistor has & to operate
continuously, defined by the temperature limits of its approprj

229

upper category temperature
the maximum ambient temperature for which
continuously at that portion of the rated di
dissipation

2210
lower category temperature
minimum ambient temperatuce at

2.2.11

maximum tempe
continuously at rated

2.212
rated temper

2.2.13
rated dissipation
maximum allowable dissipation at an ambient temperature of 70 °C under the conditions of the
endurance test at 70 °C and for which the permitted change in resistance for this endurance
test is not exceeded

2.2.14

category dissipation

fraction of the rated dissipation exactly defined in the detail specification, applicable at the
upper category temperature, taking account of the derating curve prescribed in the detail
specification

NOTE The category dissipation may be zero.
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2.2.15

rated voltage (Uy or Ug)

d.c. or a.c. r.m.s. voltage calculated from the square root of the product of the rated resistance
and the rated dissipation

NOTE At high values of resistance, the rated voltage may not be applicable because of the size and the
construction of the resistor (see 2.2.16).

2.2.16

limiting element voltage

maximum d.c. or a.c. r.m.s. voltage that may be continuously applied to the terminations of a
resistor (generally dependent upon size and manufacturing technology of the resistor).

Where the term "a.c. r.m.s. voltage" is used in this standard, the ped
exceed 1,42 times the r.m.s. value

oltage shall not

NOTE This voltage can only be applied to resistors when the resistance value is egla \ the critical
resistance value.

2.2.17
insulation voltage (applicable only to insulated resistors)
the maximum peak voltage which may be applied
between the resistor terminations and any conducting

2.2.18

insulated resistor
resistor which fulfils the voltage proo
damp-heat, steady-state test with a polariz

2.2.19
insulation resistance
Under consideration

2.2.20
variation of resi g

variation of resistan
characteristic or a

2.2.20.2
temperature coefficient of resistance (a)

relative variation of resistance between two given temperatures divided by the difference in the
temperature producing it

NOTE It should be noted that the use of the term does not imply any degree of linearity for this function, nor
should any be assumed.

2.2.21

voltage coefficient of resistance

reversible change in resistance caused by the applied voltage and expressed as a percentage
change in resistance per applied volt

2.2.22
visible damage
visible damage which reduces the usability of the resistor for its intended purpose
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2.2.23

surface mount resistor

fixed resistor whose small dimensions and nature or shape of terminations make it suitable for
use in hybrid circuits and on printed boards

2.2.24
heat-sink resistor
resistor type designed for mounting on a separate heat-sink

2.2.25

rated dissipation (heat-sink resistors only)
maximum allowable dissipation of a heat-sink resistor at an ambient temp
when mounted on the reference heat-sink, under the conditions of the end
temperature for heat-sink resistors, and which will result in a change i
than that specified for this endurance test

erature of 25 °C,
e test at room
e not greater

2.2.26

maximum element temperature

maximum stated temperature at any point on or within
operating condition

any permissible

2.3 Preferred values

2.3.1 General

Each sectional specification shall prescrik S ed valu€s appropriate to the subfamily;

The preferred values o

2.4 Marking Q

2.4.1 General

aken from the series specified in IEC 60063.

2411 Thej

g in the marking is normally selected from the following list; the
relative impoxtance a3ch

s indicated by its position in the list:

a) rated
b

)

) tolerance or_rated\tesistance;
c) temperature coe
)
)

icient (if applicable);
d) year and month (or week) of manufacture;
e) number of the detail specification and style reference;

f) manufacturer's name or trade mark.

2.4.1.2 The resistor shall be clearly marked with a) and b) above, and with as many of the
remaining items as is practicable. Any duplication of information in the marking on the resistor
should be avoided.

2.4.1.3 The package containing the resistor(s) shall be clearly marked with all the information
listed above.

2.4.1.4 Any additional marking shall be so applied that no confusion can arise.
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2.5 Coding
When coding is used for resistance value, tolerance or date of manufacture, the method shall

be selected from those given in IEC 60062.

3 Quality assessment procedures

3.1 General

When this standard and any related standards are used for the purpose of a full quality assess-
ment system such as the IEC quality assessment system for electronic components (IECQ),
compliance to 3.5 or 3.6 is required.

When these standards are used outside such quality assessment systemsNor purposes such as

Before resistors can be qualified according to the procedu §
facturer shall obtain the approval of his organization, ip™a He provisions
of IEC QC 001002-3.

by a gro
factured to a

er's specific requirements.

Under capability approval, detail specifications fall into the following three categories.

3.1.2.1 Capability qualifying components (CQCs), including process validation
test vehicles

A detail specification shall be prepared for each CQC as agreed with the national supervising
inspectorate (NSI). It shall identify the purpose of the CQC and include all relevant test
severities and limits.

3.1.2.2 Standard catalogue components

When the manufacturer requires that a resistor approved under the capability approval
procedure be listed in the IECQ register of approvals, a capability approval detail specification
complying with the blank detail specification shall be written. Such specifications shall be
registered by the IECQ and the component shall be listed in IEC QC 001005.


https://standards.iteh.ai/catalog/standards/iec/d382031a-3f97-4ede-875e-c6f14b0bd910/iec-60115-1-1999

