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Foreword

The CENELEC Electronic Components Committee
(CECC) is composed of those member countries of
the European Committee for Electrotechnical
Standardization (CENELEC) who wish to take part
in a harmonized system for electronic components of
assessed quality.

The object of the system is to facilitate international
trade by the harmonization of the specifications and
quality assessment procedures for electronic
components, and by the grant of an internationally
recognized mark, or certificate, of conformity. The
components produced under the system are thereby
acceptable in all member countries without further
testing.

This specification was prepared by CECC WG 44,
Fixed resistors.

The text of the draft based on document CECC
(Secretariat)3163 was submitted to the formal vote;
together with the voting report, circulated as
document CECC(Secretariat)3287,.it was-approved
by CECC as EN 140000 on 13 February 1993.

The following dates were fixed:

— latest date of

announcement of the EN

at national level (doa) 1994-03-22
— latest date of publicatiotoef

an identical national

standard (dop) 1994-09-22
— latest date of declaration of

national standards

obsolescence 1994-09-22
— latest date of withdrawal

of conflicting national

standards (dow) 2004-03-22
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Section 1. Scope

1 Scope

This document relates to fixed discrete resistors with the exception of those whose prime usage requires

that resistance is temperature or voltage dependent, for example, NTC resistors. It establishes standard
terms, inspection procedures and test methods for use in sectional and detail specifications for capability
and qualification approval.
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Section 2. General

2 General
2.1 Related documents

IS0 3:(1973-04-01), Preferred numbers — Series of preferred numbers.

ISO 497:(1973), Guide to the choice of series of preferred numbers and of series containing more rounded,
values of preferred numbers.

ISO 1000:—, SI units and recommendations for the use of their multiples and of certain other units.
IEC 27:—, Letter symbols to be used in electrical technology.

IEC 50:—, International Electrotechnical Vocabulary.

TEC 60:—, High voltage test techniques.

TEC 62:(1974), Marking codes for resistors and capacitors.

TEC 63:(1963), Preferred number series for resistors and capacitors. (1967).

Amendment 1 (1967)

Amendment 2 (1977)

IEC 68:—, Basic environmental testing procedures.

IEC 68-1:(1988), Part 1: General.

IEC 68-2-1:(1974), Tests A: Cold.

IEC 68-2-1A:(1976), First supplement.

IEC 68-2-2:(1974), Tests B: Dry heat.

T1EC 68-2-2A:(1976), First supplement.

TEC 68-2-3:(1969), Test Ca: Damp Heat, Steady,statel

TEC 68-2-6:(1982), Test Fe: Vibration (Sinusoidal).

Amendment No. 1:1983

Amendment No. 2:1985

IEC 68-2-11:(1981), Test Ka: Salt mist.

IEC 68-2-13:(1983), Test M: Low Air pressure.

IEC 68-2-14:(1984), Test N: Change of Temperature. Amendment No. 1 (1986)

IEC 68-2-20:(1979), Test T: Soldering.

IEC 68-2-20A:(1970), First Supplement: Test TB: Resistance to Soldering Heat, Method 1.
IEC 68-2-21:(1983), Test U: Robustness of Terminations and Integral Mounting Devices.
Amendment No. 1 (1985)

Amendment No. 2 (1991)

IEC 68-2-27:(1987), Test Ea: Shock.

IEC 68-2-29:(1987), Test Eb: Bump.

TEC 68-2-30:(1980), Test Db: Damp Heat, Cyclic (12 + 12 hour Cycle).

IEC 68-2-45:(1980), Test XA and guidance: Immerston in cleaning solvents.

IEC 117:—, Recommended graphical symbols.

IEC 195:(1965), Method of measurement of current noise generated in fixed resistors.

IEC 294:(1969), Measurement of the dimensions of a cylindrical component having two axial terminations.
IEC 410:(1973), Sampling procedures and tables for inspection by attributes (See CECC 00 007).
TEC 440:(1973), Method of measurement of non-linearity in resistors.

IEC 695-2-2, Needle flame test.

CECC 00 100:(1974), Basic Rules.

CECC 00 114:(1990), Quality assessment procedures.

CECC 00 109:(1974), Certified Test Records.

CECC 00 111:(1974), Specifications and their harmonization.

CECC 00 006:(1973), Harmonization document for IEC 68: Basic environmental testing procedures.
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CECC 00 007:(1978), Harmonization document for IEC 410: Sampling procedures and tables for inspection
by attributes for electronic components of assessed quality.

CECC 00 015:(1992), Bastic specification: Protection of electrostatic sensitive devices.
2.2 Units, symbols and terminology
2.2.1 General

Units, graphical symbols, letter symbols and terminology shall, whenever possible, be taken from the
following documents:

ISO 1000, SI units and recommendations for the use of their multiples and of certain other units.
IEC 27, Letter symbols to be used in electrical technology.

IEC 50, International Electrotechnical Vocabulary.

IEC 117, Recommended graphical symbols.

The following paragraphs contain additional terminology applicable to fixed resistors and shall be included
in each national harmonized specification system. A reference to the appropriate IEC document is given
against each term.

Where further items are required they shall be derived in accordance with the principles of the documents
listed above.

2.2.2 Type (IEC 115-1 clause 2.2.2)

A group of components having similar design features and the similarity of whose manufacturing
techniques enables them to be grouped together either for qualification.approval or for quality conformance
inspection.

They are generally covered by a single detail specification.

NOTE 1 Components described in several detail specifications may, in some cases, be considered as belonging to the same type and -
may therefore be grouped together for qualification approval and quality conformance inspection.
NOTE 2 Mounting accessories are ignored, provided they have no significant effect on the test results.
NOTE 3 Ratings cover the combination of:

— electrical ratings;
— sizes;
-— environmental category.
NOTE 4 The limits of the range of ratings shall be given in the detail specification.

2.2.3 Style (IEC 115-1 clause 2.2.3)

A sub-division of a type, generally based on dimensional factors.

A style may include several variants, generally of a mechanical order.
2.2.4 Grade (IEC 115-1 clause 2.2.4)

A term to indicate additional general characteristics concerning the intended application e.g. long life
applications.

The term “grade” may be used only in combination with one or more words (e.g. long life grade) and not by
a single letter or number. : ‘

Figures to be added after the term “grade” should be arabic numerals.
2.2.5 Family (of electronic components) (IEC 115-1 clause 2.2.5)

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

2.2.6 Sub-family (of electronic components) (IEC 115-1 clause 2.2.6)
A group of components within a family manufactured by similar technological methods.
2.2.7 Rated resistance (IEC 115-1 clause 2.2.7)

The resistance value for which the resistor has been designed, and which is generally indicated upon the
resistor.

2.2.8 Critical resistance (IEC 115-1 clause 2.2.8)

The resistance value at which the rated voltage is equal to the limiting element voltage
(see sub-clauses 2.2.15 and 2.2.16).

© BSI 04-1999 7
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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, account shall be taken of the derating curve and the limiting element voltage in the
calculation of any voltage to be applied.

2.2.9 Category temperature range (IEC 115-1 clause 2.2.9)

The range of ambient temperatures for which the resistor is designed to operate continuously; this is
defined by the temperature limits of its appropriate category.

2.2.10 Upper category temperature (IEC 115-1 clause 2.2.10)

The maximum ambient temperatures for which a resistor has been designed to operate continuously at
that portion of the rated dissipation which is indicated in the category dissipation. (See 2.2.14).

2.2.11 Lower category temperature (IEC 115-1 clause 2.2.11)

The minimum ambient temperature at which a resistor has been designed to operate continuously.
2.2.12 Maximum surface temperature (IEC 115-1 clause 2.2.12)

The maximum temperature permitted on the surface for any resistor of that type when operated
continuously at rated dissipation at an ambient temperature of 70 °C.

2.2.13 Rated dissipation

The rated temperature of a resistor is the maximum ambient temperature at which the rated dissipation

may be applied continuously under the conditions of the endurance test prescribed for this temperature. It
has a value of 70 °C unless otherwise prescribed in the relevant sectional specification.

NOTE The maximum allowable dissipation at the rated temperature under the conditions of the endurance test at the rated
temperature and for which the permitted change of resistance for thisendurande testis not exceeded.

2.2.14 Category dissipation (IEC 115-1 clause 2.2.14)

A fraction of the rated dissipation exactly defined inthe 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.

2.2.15 Rated voltage (Uy or Uy) IEC 115-1 clause 2.2.15)

The 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 sub-clause 2.2.16).

2.2.16 Limiting element voltage
The maximum d.c. or a.c. r.m.s. voltage that may be continuously applied to the terminations of a resistor
(it is 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 peak voltage shall not exceed 1,42 times -
the r.m.s. value.

NOTE 1 This voltage shall only be applied to resistors when the resistance value is equal to or higher than the critical resistance
value.

NOTE 2 For testing under pulse load conditions see sub-clause 4.2.8.
2.2.17 Insulation voltage (applicable only to insulated resistors)

The maximum peak voltage which may be applied under continuous operating conditions between the
resistor terminations and any conducting mounting surface.

2.2.18 Insulated resistor IEC 115-1 clause 2.2.18)

A resistor which fulfils the voltage proof and insulation resistance test requirements and the damp heat,
steady-state test with a polarizing voltage applied when mounted on a metal plate.

2.2.19 Insulation resistance

The resistance of the encapsulation of the insulated resistor measured between the resistor terminations
connected together and any conducting mounting surface.

8 © BSI 04-1999
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2.2.20 Variation of resistance with temperature (IEC 115-1 clause 2.2.20)

Variation of resistance with temperature can be expressed either as temperature characteristic or as
temperature coefficient as defined below.

2.2.20.1 Temperature characteristic of resistance JEC 115-1 clause 2.2.20.1)

The maximum reversible variation of resistance produced over a given temperature range within the
category temperatures. It is normally expressed as a percentage of the resistance related to a reference
temperature of 20 °C.

Temperature characteristic of resistance = AR

where:
AR is the change in resistance between the two specified ambient temperatures.
R is the resistance value at the reference temperature.

2.2.20.2 Temperature coefficient of resistance (o) (IEC 115-1 clause 2.2.20.2)

The relative variation of resistance between two given temperatures (mean coefficient), divided by the

difference in temperature producing it. It is normally expressed in parts per million per degree
Celsius (107%/°C).

Rz E,
R;- R, -AB
Where:

AD is the algebraic difference, in degrees Celsius, between the specified ambient temperature and the
 reference temperature (for calctilation see;subclause 4:8.4).

NOTE It should be noted that use of the term does not imply any degree of linearity for this function, nor should any be assumed
2.2.21 Visible damage (IEC 115-1 clause 2.2.21)

Visible damage which reduces the usability.of the resistor for its intended purpose.

2.2.22 Surface mounting resistor(IEC:115-1 clause(2/2.22)

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

2.2.28 Heat sink resistor
A resistor type designed for mounting on a separate heatsink.

o =

2.2.24 Derating curve

The derating curve is a curve which shows the maximum allowable dissipation at ambient temperatures
between the upper and lower category temperatures.

2.2.25 Voltage coefficient of resistance

The voltage coefficient of resistance is defined as the reversible change in resistance caused by the applied
voltage. It is expressed as a percentage change in resistance per applied volt.

2.2.26 Maximum element temperature

The maximum stated temperature at any point on or within the resistor under any perm1ss1b1e operating
condition.

When subjected to the conditions of the endurance test at the maximum element temperature, the
resulting change in resistance will not exceed that specified for this endurance test.

2.3 Preferred values
2.3.1 General (IEC 115-1 clause 2.3.1)

Each sectional specification shall prescribe the preferred values appropriate to the sub-family; for rated
resistance see also sub-clause 2.3.2.

2.3.2 Preferred values of rated resistance (IEC 115-1 clause 2.3.2)
The preferred values of rated resistance shall be taken from the series specified in IEC 63.

© BSI 04-1999 9
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2.4 Marking
2.4.1 General

2.4.1.1 The information given in the marking is normally selected from the following list; the relative
importance of each item is indicated by its position in the list:

a) rated resistance;

b) tolerance on rated resistance;

¢) temperature coefficient (when necessary);

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.

2.4.1.8 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.
2.4.2 Coding (IEC 115-1 clause 2.4.2)

When coding is used for resistance value, tolerance or date of manufacture, the method shall be selected
from those given in IEC 62.

2.5 ESD sensitivity
Sensitivity against electrostaticidischarge.shall be'stated in.the'blank detail specifications.
For protection of electrostatic sensitive devices the requirements of CECC 00 015 shall be applied.

10 © BSI 04-1999



EN 140000:1993

Section 3. Quality assessment procedures

8 Quality assessment procedures
3.1 General

Before resistors are qualified according to the procedures of this section the manufacturer shall have
obtained approval of his organization following the provisions of CECC 00 114-I.

Two methods are available for the approval of resistors of assessed quality. These are Qualification
Approval according to the provisions of CECC 00 114-IT and Capability Approval according to the
provisions of CECC 00 114-III. For a given sub-family of resistors separate sectional specifications for
Qualification Approval and Capability Approval are necessary, and Capability Approval is therefore
available only when a relevant sectional specification has been published.

3.1.1 Applicability of qualification approval

Quualification Approval is appropriate for resistors in a standard range of sizes and values manufactured
to similar design and production processes and conforming to a published detail specification.

The programme of tests defined in the detail specification for the appropriate assessment and performance
levels applies directly to the resistor range to be qualified, as prescribed in 8.5 and the relevant sectional
specification.

3.1.2 Applicability of Capability Approval
Capability Approval is appropriate when resistors based on common design rules are fabricated by a group

of common processes. It is particularly appropriate when resistors are manufactured to a user’s specific
requirements.

Under Capability Apptoval,détail specifications/fall into'the following thtée categories:
1) (_J_apability Qualifying Components (CQCs), including process validation test vehicles

Documentation shall be preparedfor each CQC as agreed-with the ONS. The purpose of each CQC is to
define the boundaries as declared by manufacturers and shall include all relevant requirements for
tests, severities and limits. This document need not be published within the system.

2) Components for listing in the Register of Approvals (Standard. Catalogue items)

When the manufacturer desiresthat a;resistor covered by the Capability Approval procedure should be
listed in CECC 00 200, a detail specification complying with the blank detail specification shall be
written. Such specifications shall be registered by the CECC and the component may be listed in
CECC 00 200: Register of Approvals. See 4.3 of CECC 00 114-III.

3) Customer specified resistors

The content of the detail specification (often known as a Customer Detail Specification CDS) shall be by -
agreement between the manufacturer and customer in accordance with 4.3 of CECC 00 114-III.

Further information on these detail specifications is given in the relevant blank detail specification.

Approval is given to a manufacturing facility on the basis of validated design rules, processes and quality
control procedures and the results of tests on capability qualifying components, including any process
validation test vehicles. See 8.6 and the relevant sectional specification for further information.

3.2 Primary stage of manufacture

Unless otherwise specified in the sectional specification, for resistor specifications, the primary stage of
manufacture is:

— for film types:

the deposition of the resistive film on the substrate.

— for carbon composition types:

the process which produces the greatest change in polymerization of the binder.
— for wire-wound types:

the winding of the resistance wire (or ribbon) on the former.

— for metal foil types:

the fixing of the resistive foil on the substrate.

— for bulk metal types:

the fabrication of the element.

© BSI 04-1999 11
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3.8 Subcontracting

If subcontracting of the primary stage of manufacture or subsequent stages is employed it shall be in
accordance with 1.2 of CECC 00 114-II or 2.2 of CECC 00 114-I1II.

The sectional specification may restrict subcontracting in accordance with 1.2.2 of CECC 00 114-IT or 2.2.2
of CECC 00 114-III.

3.4 Structurally similar components

The grouping of structurally similar components for qualification approval testing or for quality
conformance testing under qualification approval or capability approval shall be prescribed in the relevant
sectional specification.

3.5 Qualification approval procedures

3.5.1 Eligibility for qualification approval

The manufacturer shall comply with 1.1 of CECC 00 114-II.
3.5.2 Application for qualification approval

The manufacturer shall comply with 1.8 of CECC 00 114-II.
3.5.3 Test procedure for qualification approval

One of the two following procedures shall be followed:

a) The manufacturer shall produce test evidence of conformance to the specification requirements on
three inspection lots for lot-by-lot inspection taken in as short a time as possible and one lot for periodic
inspection. No major changes in the manufacturing precess shall be made insthe period during which the
inspection lots are taken.

Samples shall be taken from the lots in/ac¢ordance with/IEC 410.,Norinal inspection shall be used, but
when the sample size would give acceptance on zero defectives, additional specimens shall be taken to
meet the sample size requirements to give acceptance on one defective.

b) The manufacturer shall produce test evidence to show conformance to the specification requirements
on the fixed sample size test'schedule given in'the sectional 'specification.

The specimens taken to form the sample shall be selected at random from current production or as
agreed with the National Supervising Inspectorate.

For the two procedures the sample sizes and the number of permissible defectives shall be of comparable
order. The test conditions and requirements shall be the same.

3.5.4 Granting of qualification approval

Qualification approval shall be granted when the procedures in accordance with 1.5 of
CECC 00 114-IT have been completed satisfactorily.

3.5.5 Maintenance of qualification approval

Qualification approval shall be maintained by regular demonstration of compliance with the requirements
for Quality Conformance (see 3.5.6).

3.5.6 Quality conformance inspection

Blank detail specification(s) associated with the sectional specification shall prescribe the test schedule for
quality conformance inspection. This schedule shall also specify the grouping, sampling and periodicity for
the lot-by-lot and periodic inspection.

Operation of the switching rule for reduced inspection in group C given in 2.9 of
CECC 00 114-I1 is permitted.

3.6 Capability approval procedures

3.6.1 Eligibility for capability approval

The manufacturer shall comply with 2.1 of CECC 00 114-II1.
3.6.2 Application for capability approval

The manufacturer shall comply with 2.8 of CECC 00 114-II1.

19 © BSI 04-1999
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3.6.3 Description of capability

The description of the capability shall be made in a capability manual in accordance with 2.4 of
CECC 00 114-IIT and the requirements of the relevant sectional specification.

The ONS shall treat the capability manual as a confidential document. The manufacturer may, if he so
wishes, disclose part or all of it to a third party.

3.6.4 Demonstration and verification of capability

The manufacturer shall demonstrate and verify the capability in accordance with 2.5 of CECC 00 114-IIT
and the requirements of the relevant sectional specification.

3.6.5 Granting of capability approval

Capability approval shall be granted when the procedures in accordance with 2.6 of CECC 00 114-I1I have
been completed satisfactorily.

3.6.6 Maintenance of capability approval

Capability approval shall be maintained by complying with the requirements of 2.9 of CECC 00 114-III and
the requirements declared in the capability manual, following the schedule of maintenance given in the
relevant Sectional Specification.

3.6.7 Quality conformance inspection

The quality conformance test and requirements shall be given in the relevant detail specifications and shall
be carried out in accordance with 3.1 of CECC 00 114-IIL.

3.7 Rework and repair work
3.7.1 Rework

Rework is the rectification of processinglerrors prior tothe release of a resistor. See 1.4 and 7.1 of
CECC 00 114-T11.

It shall not be carried out if prohibited by the relevant sectional specification. The relevant sectional
specification shall state if there is a restriction on the numbex of occasions.that rework may take place on
a specific component.

All rework shall be carried out prior to the formation of the inspection lot offered for inspection to the
requirements of the detail specification.

Such rework procedures shall be fully described in the relevant documentation produced by the
manufacturer and shall be carried out under the direct control of the Chief Inspector.

3.7.2 Repair

Repair is the making good of an approved resistor which has been damaged or become defective after
release. See 1.5 and 7.2 of CECC 00 114-ITI.

Resistors which have been repaired shall not be released under the CECC system.

3.8 Release for delivery

Resistors shall be released for delivery according to 2 of CECC 00 114-II ox 8 of CECC 00 114-III after the
Quality Conformance inspection prescribed in the detail specification has been carried out.

3.8.1 Release for delivery under qualification approval before the completion of group B tests

When the conditions of IEC Publication 410 for changing to reduced inspection have been satisfied for all
group B tests, the manufacturer is permitted to release components before the completion of such tests.

3.9 Certified test records

When certified test records are prescribed in the relevant specification and are requested by a purchaser,
the information specified in 8.9.1 and 3.9.2 shall be given as a minimum. Attention is drawn to the fact
that under Capability Approval the Certified Test Records will refer only to tests carried out on Capability
Qualifying Components. See Annex A for example for a Certified Test Record.
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