BSI BS*4200: PART*3 7?9 MM 1L24bb3 0084127 b W

BS4200:Part 3:1979
|IEC 319:1978

. D UDC 621.3-192:001.818

=

Guideon

e The reliability of electronic equipment
and parts used therein

Part 3. Presentation of reliability data
on electronic components (or parts)

Guide a la fiabilité des équipements électroniques et de leurs piéces détachées
Partie 3. Présentation des données de fiabilité pour les composants
(ou pieces détachées)

. Leitfaden fur die Zuverlassigkeit von elektronischen Komponenten
; oder deren Bauelemente

Teil 3. Darstellung von Zuverlassigkeitsdaten fir elektronische Komponenten
(oder Bauelemente) .

Documents
British Standards Institution el

Full document details: BS 4200-3:1979 ,



http://www.avadocuments.com/doc/bs-4200-3-1979
http://www.avadocuments.com/doc/bs-4200-3-1979

BISI BSxuy200: PART*3 79 BB lb2ukkT 0084128 & HN

BS 4200 : Part 3: 1979

Contents
Page

National foreword e v e e e v« . . . . . . . . . . Insidefront cover

Cooperating organizations e e e e e« 4 e« . . . . . . . Backcover

Introduction . . . . . . . L L 1

Clause

1. Scope .

2. Requirements for presenting reliability data . 1
2.1 Identification of components tested . . 1
2.2 Test conditions 2
2,3 Data on failures . Coe e 3
2.4 Dataonchangesin characteristics . 4
APPENDIX A — Identification of components (Sub-clause 2.1) and test conditions (Sub-clause 2.2) . 6 ’
APPENDIX B:
Bl. Failureratedata. . . . . . . . . . . .. ... 7
B2. Additional information required when failure rate cannot be assumed to be constant . . 7
APPENDIX C — Change in characteristics: observed results and presentation of derived data . . . 8
FIGURES . . . . . .« . o o o s e e e e e s

National foreword

This British Standard guide has been prepared under the direction of the General Electrotechnical Engineering

Standards Committee and is identical with Publication 319 : 1978 ‘Presentation of reliability data on electronic

components (or parts)’ published by the International Electrotechnical Committee (IEC). IEC Publication )
319 : 1978 is the second edition and replaces Publications 319 : 1970 and 319A : 1972 in their entirety. ‘
This standard is a revision of BS 4200 : Part 3 : 1971,

Terminology and conventions, The text of the international standard has been approved as suitable for

publication, without deviation, as a British Standard. Some terminology and certain conventions are not identical

with those used in British Standards.

NOTE. Referenées to page numbers relate to the IEC page numbers given in brackets at the bottom of each page.

Cross-references
International standard Corresponding British Standard
IEC 362 : 1971 BS 4200 Guide on the reliability of electronic equipment and parts used therein
Part 4 : 1971 The collection of reliability, availability and maintainability data
from field performance of electronic items
(Technically equivalent)
IEC 68 BS 2011 Basic environmental testing procedures
(Identical)
ISO 2602-1973 BS 2846 Guide to statistical interpretation of data
Part 2 : 1975 Estimation of the mean-confidence interval
(Identical)
ISO 2854-1976 BS 2846 Guide to statistical interpretation of data )
Part 4 : 1976 Techniques of estimation and tests relating to means and variances ‘
(Identical)
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British Standard Guide on

The reliability of electronic equipment
and parts used therein

Part 3. Presentation of reliability data on electronic components (or parts)

INTRODUCTION

The increasing complexity of electronic equipment, the very large number of components (or parts)
used and the requitement for reliability present serious difficulties to the circuit and equipment designer.

Information on ratings, characteristics, dimensions, etc., of an electronic component is normally
supplied in specifications, catalogues and data sheets.

Nevertheless, to be able to predict the operating performance of equipment, detailed data are necessary
onthe changes in characteristics and on the failure rates of the associated electronic components (or parts).

Note. — In the remainder of this standard, use of the word “component” should be understood to mean “component (or part)”,

1. Scope

This standard is intended to provide guidance for presenting data necessary to distinguish the
reliability characteristics of a component.

The data may be that relating to failures and failure rates or it may be data on changes (or drift)
of characteristics.

Such factual information should be available to the circuit and equipment designer to enable
him to correctly assess the reliability of his circuits and units.

This information will be obtained from reliability tests made on the electronic components in
laboratories and should be presented as indicated herein.

Notes 1. — The validity and value of reliability test information and data depend upon the testing procedures, methods,
duration, sample sizes, environments, etc., under which such data are obtained. The importance of associating
test data with the specifications in accordance with which they are obtained cannot be over-emphasized.

2. — When using laboratory test data to predict the reliability of equipment in the field, it will be necessary to use
appropriate multiplying factors on the laboratory determined failure rates.

3. —— The presentation of field data is described in IEC Publication 362: Guide for the Collection of Reliability,
Availability, and Maintainability Data from Field Performance of Electronic Items.

2. Requirements for presenting reliability data

2.1 Identification of components tested

Information identifying the components shall be in accordance with the relevant IEBQQ&B&B nts

or other component specifications.
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The following information shall be supplied: ‘ ‘
a) Kind of component, e.g.:
— silicon planar epitaxial transistor.
b) Relevant specification number (with issue identification and date).

¢) Type number and version, e.g.:
— transistors which differ by the value of the maximum voltage.

d) Relevant information about ratings or characteristics, e.g.:
— if storage tests are to be reported, the rating for storage temperature should be given.

e) Manufacturer and place of manufacture.

) Date of manufacture, or lot number or, if unavailable, date of receipt.

Note. — These references shall permit access to more detailed information.

g) Production status, e.g. standard production, development samples, etc.

h) Statement as to whether the components have been subjected to normal production tests or to .
screening. The details of the screening should be stated.

i) Methods of selecting samples, e.g. drawn at a rate of ten parts per week over a ten-week
period or 100 pieces selected at random from a purchased batch of 10000, etc.

As far as possible the presentation of these data should be in accordance with Appendix A.

2.2 Test conditions
The test conditions to be used should be those given in the relevant I EC component publications
or other component specifications.

The following information shall be supplied:

a) By whom the results were obtained? e.g.:
quality assurance department of manufacturer.
b) Description of the test conditions used, e.g.:

— electrical, mechanical and environmental conditions; ‘
— duty cycle, etc.
The test conditions may be identified by quoting the relevant component test specification.

¢) Number of components under test. Where a component of the same type is made in several
values, (e.g. resistors)

— values tested, and
— quantity of each value,

d) Description of characteristics measured, (e.g. resistance) and the measuring conditions.

e) Description of the method used for measurement where the specification permits alternative
methods.

f) The date of the start of the test, the duration of the test and the times at which the
measurements were taken,
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Q g) If applicable, the time between the cessation of test and the commencement of the measure-
ments of the component and the conditions (e.g. voltage, temperature) during that time.

Note. — Test duration should be expressed by a number, appropriate to the circumstances, selected from one of the two
tables shown below. When the duration is expressed in hours, either table may be used. When the duration is
expressed in operating cycles, Table I should be used. Where a fest duration not provided in either table is

referenced in a standard testing procedure, (¢.g. [EC Publication 68 Basic Environmental Testing Procedures) that
specific test duration should be used.

TaBLE 1 TaBLE 11
Hours or cycles Hours
1 20000 8
2 50000 16
5 100000 24
10 200000 48
20 500000 96
50 1000000 168
100 2000000 336
200 5000000 672 (see Note 1)
‘ 500 10000000
1000 20000000
2000 50000000 Notes 1. — For values above 672 h,
5000 100000000 ’ use Table I.
10000 2. — Tolerances on the durations

may also be specified.

As far as possible the presentation of these data should be in accordance with Appendix A.

2.3 Data on failures

2.3.1 General requirements
The following information shall be supplied:
a) The number of failures observed, categorized by test conditions and type of failures, e.g. failure

modes and parameter tolerances exceeded (see Sub-clause 2.3.2.1).

. b) The times at which the failures occurred or were verified.

¢) Special events during testing, e.g. events which might have affected the results.

d) Statement of failure mechanism, if known.

e) If data from tests are discarded, these data and the reasons why they are not given in the
presentation or results, shall be given separately.

2.3.2  Additional requirements
2.3.2.1 Failure criteria

Failure criteria for the characteristics (for degradation failures as well as for catastrophic failures),

are normally defined by the requirements given by the specification to which reference is made in
the test report.

If failure criteria are not given by a reference specification, they must be stated.
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2.3.2.2  Failure rate which can be assumed to be constant ‘

The test time of components during which the failure rate is assumed to be constant should be
indicated.

2.3.2.3 Failure rate which cannot be assumed to be constant

The total test time shall be divided into a number of separate periods and the results for each
of these periods evaluated separately.

The necessary time periods which have to be distinguished and the number of failures which
occur during each time period should be given.

If the results can be satisfactorily approximated by a mathematical function, it may be useful to
present this function, as well as the period during which it is applicable. '

2.3.24 Influence of stresses

As failure rates are dependent on the type and the intensity of stress, all failure rate data
should be presented with the applied stress levels. Furthermore, it is of major interest to know the
correlation between failure rate and stress (temperature, power, vibrations, etc.). Therefore failure ‘
rate figures obtained at different stress levels should be supplied separately.

2.3.3  Presentation of data

For the presentation of information, on catastrophic as well as degradation failures, the followin g
rules shall be applied :

a) Thefailure rates of components failing in the sample tested shall preferably be supplied in terms
of test periods, e.g.: 4 x 107/h in 2000 h, rather than the failure rate alone, e.g. 4 x 10-6/h. Any

changes in failure rate that have been observed during the period shall also be supplied.

b) The upper confidence limit (and the lower, where appropriate) shall be supplied. Preferred
confidence levels are 60% and 90%.

It shall be stated whether the failure rate is observed, assessed, or extrapolated. But,
where it is extrapolated, factors used for extrapolation shall be provided.

The presentation of these data should be in accordance with Appendix B. ’

2.4 Data on changes in characteristics

2.4.1 General requirements
The following information shall be supplied as a part of the test data:

a) Primary characteristics data, where feasible, e.g. see Table CI of Appendix C.

Note. — The number of components tested, or the method of testing, however, may make the presentation of primary data
impractical, In that case, presentation according to Table II should be given.

b) A graphical representation of characteristic changes using one or more of the methods of
Figures 1, 2, 3, pages 32, 33 and 34, of Appendix C.

¢) Atabular representation of characteristic changes using the method of Table CIII of Appendix C.

Documents

[IEC page 13] 4


http://www.avadocuments.com/doc/bs-4200-3-1979
http://www.avadocuments.com/doc/bs-4200-3-1979

